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INSTRUCTIONS TO ABSTRACTORS, 

GIYOra THE 

lOMEIjCLATDRE MB SYSTEM OE NOTATION 

ADOPTED IN THE ABSTBACTS. 


1- Before begmnitig to wiite an abstract, it is desirable to read 
tbrougb the whole of the original paper, in order to form a judgment 
as to its importance, and as to the scale on which the abstract should 
accordingly be made. 

2. The abstract should mainly consist of the expression, in the 
abstractor’s own words, of the snbstanoe of the paper. 

3. The abstract should be made as concise as possible, consistently 
with a clear and accurate statement of the author’s results or theories, 
due regard being paid to thmr import. 

4 If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should as a rule be made of this fact. Important 
references to tie researches of others quoted by au author should be 
reproduced in the abstract. Always employ figures instead of 
Homan numerals for references, thus;— Annalm, 221, 92, instead bf 
ccxxi, 92. / 

6. If an abstractor is acquainted with papers previously published 
by other authors containing statements either practically identical 
with, or opposed to, those in the paper abstracted, and to which no 
reference is made, he should notice their agreement or contradiction 
in a foot-note, 

6; As a rule, details of methods of preparation or analysis, or 
generally speal^g of work, may be omitted, unless such details are / 
essential to the understanding of the results, or have some inde* / 
pendent value, , V 
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ethyl aceskdei and use the terml^^ads aind iQ on|y in dW?^^ ^ 

compounds of different prde??s fmm - 

radiqlej sn<di,for inistanc%'^ 
phurous and sutehmc 

..'•.vfiMfsi* 


toi. VVI.. 




1 


8. Term compounds of metallic and alcotolie radicles with the group 
OH, hydroxides and not hydrates; for example, potassium hydroxide, 
phenyl hydroxide, tbe name hydrate being reserved for compounds 
supposed to contain water of combination or crystallization. Com¬ 
pounds such as CHsONa, CgHsON^a, C 7 Hi 60 hra, &c., should be termed 
sodium methoxide, efchoxide, heptyloxide, &c, 

9. Apply the term add only to compounds of hydrogen with 
negative radicles, such as HNO3, H2SO4, H3PO4, and denote the oxides 
which form acids by names such as sulphuric anhydride, carbonic 
anhydride. Term salts containing an amount of metal equivalent 
to the displaceable hydrogen of the acid, normal and not neatral 
salts, and assign names such as hydrogen sodium sulphate, hydrogen 
disodium phosphate, &c., to the acid salts. Basic salts are as a inile 
best designated merely by their fomi%ilcB. 

10. Use names such as methane^ ethane, &c., for the normal 
paraiBSns or hydrocarbons of the C;zH 2 »+g series of the form 
CH3*[CH2]5*CH3, &o. The isomeric hydrocarbons are usually most con¬ 
veniently represented by names indicating their relation to methane; 
for example, CH3*0H2*CH2*CH3 = propylmethane; CH 3 *CH(CH 3)3 == 
isopropylmethane or trimethylmethane; or, althongh Jess frequently, 
by names such as diisopropyl. 

11. Term the hydrocarbons C 2 H 4 and C 2 H 2 ethylene and acetylene 

respectively (not ethene and ethine). Distiuguish the homologues of 
ethylene, whenever possible, by names indicating their relation to it, 
such as methylethylene, dimethylethylene, &e., denoting the di-deriva¬ 
tives of the form 0 »H 2 »+fCHl 0 H*CttH 2»+2 as <»-, and those of the 
form CH 2 *.C(C»H 2 »+i )3 as /3-compounds, thus: = 

«-dimethyletbylene; GH3*0(CH3)2 = /3-dimethylethylene. Similarly, 
use names such as methylacetylene and dimetbylacetylene for 
the homologues of acetylene of the form and 

C«H 2 »+i*C:C*CftH 2 «+i. Adopt the same allene for the bydroearbon 
CH 2 ICICH 2 , and indicate the I’elation which its homologues bear to 
it in the same manner as pointed out for acetylene. 

12. Distinguish all alcohols, that is, hydroxyl-derivatives of hydro- 
c^bons, by names ending in ol ; such as quinol, catechol, resorcinol, 
saligenol, glycerol, er^hrol, mannitol, instead of hydroquinone, pp*o- 
catechin, resorcin, saligenin, glycerin, erythiite, mannifee. Compounds 
which are not alcohols, but which are at present distinguished by 
names ending in ol, may be represented by names ending in ole, if a 
systematic name cannot be given. For example, write indole instead 
of indol; furfnraJdehyde instead of furfurol; fucusaldehyde instead 
of fucusol. Ethera derived from phenols, such as CeHs’OCHs, &c., 
hitherto called anisol, anethol, &c., may be distinguished by names 
ending in oil, as anisoil and anetfaoil. 

Alcohols should be spoken of as mono-, di-, tri-, or ’n.-hydric, 
according to the number of OH groups. 

IB. Compounds analogous to the acids of the lactic series containing 
the group OH should be termed %dro£c^-derivatives,and not oxy-deriva- 
tives; for example, hydroxyacetic and not oxyacetic acid. Compounds 
,^ntaining the analogous groups CgHsOjCeHgO, OHs’COO, should 
in like manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
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ethoxjpropiomc acid instead of etbyl-lactic acid; B : 4 dietlioxjbenzoic 
acid instead of dietliylprotocatecliaic acid; and acetoxypropionic 
acid instead of acetyl-lactic acid. Terms sncli as diethyl pro tocatechnic 
acid should be understood to mean a compound formed by the dis¬ 
placement of hydrogen-atoms in the hydrocarbon radicle of proto- 
catechuic acid by ethyl, viz., C 6 H(G 2 H 5 ) 2 (OH) 2 *COOH, and not 
C 6 H 3 ( 003 H 6 ) 2 ’C 00 H, just as dibromoprotocatechuic acid is understood 
to be the name of a compound of the formula OeHBr 2 (OH) 2 ‘COOH. 

14. The term ether should be restricted to the oxides of hydro¬ 
carbon radicles, and the so-called compound ethers should be repre¬ 
sented by names similar to those given to the analogously constituted 
metallic salts (comp. 12). 

15. Compounds of the radicle SO 3 H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-Gompounds: as benzene- 
sulphonic acid, sulphobenzoio acid, and not snlfi-eompounds. Com¬ 
pounds of the I’adicle S 03 *NH 2 should be termed sulphonamides. 

16. Basic substances should invariably be indicated by names 
ending in ine, as aniline, instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, gluoosides, 
bitter principles, and proteids, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide, 
or iodide should always receive names ending in ide and not aie, as 
morphine hydrochloride and not morphine hy^'oohlorate. 

Notation. 

17. Equations should ie omitted unless essential to the, under¬ 
standing of the results; they, as a rule, should not be written on a 
separate line, but should “ run on ” with the text. 

18. To economise space, it is desirable: 1, that dots should be used 
instead of dashes in connecting contiguous symbols or radicles, when¬ 
ever this does not interfere with the clearness,of the formula; 2, that 
formnlse should be shortened by the judicious employment of the 
symbols Me for OHa, Bt for OsHe, Pr® for CB[2*GH2'CJ0[3, Pr^ for 
CH(CH 3 ) 3 , Ph for OfiHe, Ac for CO-CFa, and Bz for GO*C,U,; and 
3, that formulae should be written in one line whenever this can be 
done without obscuring their meaning. For example; 

OCla-OHCOBt)* instead of CCl,— 

[COVCH(OH)},S instead of ootoioi>® 

CHj ICHa instead of CHi=:OHj ^ 

CH : OH instead of GH^OH / 

CSz—'G=CS: 

OH : 0-G%CHa*0 : OH instead of 1 

GBMe I GHPr® 'instoad-.o® ^ 
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_ . OH,-C=CH 

OOOH*CH . GMe'OOOH instead of I | 

COOH COOH 


CH 2 Br*CBrMe instead of 


CBtgAc^COOEt instead of 


.CH2*CHMe. ^ 


CH 3 CH 3 

\/ 

CBr 

I 

OH^Cr 

OH 3 

io 

COOCsHs 

CHa—CH-CH, 

' No, 


iHr-CH-CHs 


CHP]i(OBz)-OH(OBz)-COOEt instead of 

CaB*-OH(0-CO-CaHa)-CH(0-COCaH«)*COOOaBr«. 


19. In representing the consiatntion of benzene-derivatives, as a 
rule, merely indicate tlie relative positions of the radicles in the 
symbol of benzene by figures, instead of by means of the hexagon 
symbol, for example:— 

ParadibromobenzenesulphoBicacid, 08H3Brj-S0sH[Br: SOjH:Br = 


1 j 2 : 4J instead of 



the figures always being used in 
1 


the order 



Restively to the position 1, the positions 2 and 6 shonld always be 
spoken of as o^Ao-positions, 3 and 6 as weia-positions, and 4 as the 
^a-poBifeon. It IS better, however, in speaking, of the derivatives of 
Wene, to express their constitution by giving them names such as 

1-i® <iib»>iHobenzene, &a., rather than by terming 
them orthO' or meta-dibromobenzene, Sc. ^ ^ 

derivatives of other 

exosea-ohszn hTdrocarfaons do nni «« a. rmln t 



lowing manner: 



liii 



1 ' 1 



4' 4 


^ T o^- for example, are spoken of simolv as 

' dic]iloroiiapht]iaIene[Cl: Cl = 1:2],^c., 


I : 2,dicliloro- 
napkthalene = 

1 : 3 dickloro- 
naphthalene =i 



1 : 1' dichloro- 
naphthalene =: 


1 : 3^ didkloro- 
naphthalene = 


Ci Cl 

rTi 

\/\/ 

a 

/\/\ 


Cl 
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the case of diphenyl, indicate the position of the radicles rek 
Wj to tlto «tobo..atom of c™ C.gro«f which i., aSS^I^a^t 

«^Vn'’'s“s *’■* ”• 8™»P bj <£ 

bf X nr^ 2^’ I’ ‘"“"Responding positions in the other group 

Dy tne hgares 2,3, 4,5, 6. as shown hy the following symbol! 

2 ' I^V 2 

x^^SnSd bromodiphenyls, for example, are 

Bromodiphenyl [Br =21 

» ,Br = 3 j 

» _Br = 4J 


and the two dibromodiphenyla 



tnd diteomodipheoyl £lh>:'': 
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In the ease of antliraeene^ employ tlie following symbol, and indicate 
the position of tlie radicles relatively to tbe central C 2 -gronp: 


2 ' 


3 ' 



2 

3 


Examples: 

Alizarin, CeH^ ! C2O2 * OeH2(OH)2 [OH: OH = 1:2]. 

Quinizarin, - O2O3 1 C6H2(OH)2 [OH : OH = 1:4]. 
Anthraflavic acid, 06H3(OH) I C3O2 1 06H3(0H) [OH : OH = 2:3']. 

Pnrpurin, CeHi *. 0202 *C 6 H( 0 H )3 [OH : OH : OH = 1:2:4], 


In speaking of compounds snob as these, their constitution may be 
represented by the names 

1 : 2 Dihydroxyanthraquinone = Alizarin. 

1:4 „ r= Quinizarin. 

2:3' „ = Anthraflavio acid. 

1:2:4 Trihydroxyanthraquinone = Pnrpurin. 


Always include the letters and figm^es indicating the constitution of 
derivatives of closed-chain hydrocarbons in square brackets, 

21. In- the case of thiophen^ express the position of the radicles 
introduced relatively to the sulphur-atom by numbers, as shown by 


the following symbol: 


4 *-! 3 


In the cases of pyrroline and pyridiTie^ indicate the position rela¬ 
tively to the nitrogen-atoms as shown by the following symbols: 


1 

1 


N 



4I- 1 3 

4 

PyiToliae. 

Pyridine, 


In the case of indole, positions should be numbered as shown in the 
following symbol:— 


1 ' 

1 K 




Iv 


In tlie case of qainoKne, express the positions relatively to the 
carbon-atoms comion to the two rings, and namber the positions in 
the carbon ring 1,2,3,4, and those in the nitrogen ring 1', 2' 4' 
in the order shown by the annexed symbol 

r 

1 N 

2 A/Ng' 

4 4 ' 
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General and Physical Chemistry. 


Absorption-spectrum of Oxygen, By G. D. Liteing and J. 
Dewar {FML Mag. [5], 26, 286—290).—The absorption-spectmin of 
oxygen under pressure is examined by forcing it into a steel tube 
“165 cm. long, furnished with quartz windows at each end. At 
85 atraos., bands were observed extending into the ultra-violet 
(\ 2664), beyond which the light appeared to be entirely absorbed. 
At 140 atmos,, the bands were darker and the light ceased at \ 2704. 
A Rowland’s grating failed to resolve the bands into lines, a result 
which agi’ees with Angstrom’s observation that the band a little 
above D in the solar spectrum is resolved into lines when the sun is 
high, but is continuous when the sun is near the horizon. On reduc¬ 
ing the pressure, the band A was the last to disappear (at 20 atmos.). 
The bands appear to be identical with those of the solar spectrum 
which Angstrom ohsei'ved to be equally strong whether the atmo¬ 
sphere was moist or dry. Some of them are also identical with those 
observed by Olszewski with liquid oxygen. The point at which 
absorption of the ultra-violet begins is the same as that for ozone. 
Compounds of oxygen (carbonic anhydride and nitrous oxide) showed 
no absorption under pressure. In another experiment, a tube 18 m. 
long was used. At the ordinary pressure, the absorption of A was 
just visible. At 90 atmos., a general absorption in the red occurred 
extending to one-third the distance between A and B. The oxygen 
in this experiment was equal in quantity to that contained by a 
similar column extending to the limit of the atmosphere, but the 
absorption is much greater. Daylight, when observed through the 
tube, appeared to have a blue tint similar to that of liquid oxygen. 

H. K T 

Metallic Spectra. By J. Trowbeidge and "W. 0, Sabike (PM. 
Mag. [5], 26, 342—863).—The authors have undertoen the re-exa- 

VOL. LVr. 
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mination of metallic spectra with a view to determine wave-lengths 
with greater accuracy. The apparatus used consisted of Rowland’s 
grating with accessories arranged as previously described {Phil, Mag, 
[5], 16, 197). Spectra of all orders are in focus at the same time, 
thus allowing a comparison of the different spectra and diminution 
of error. The photogi'aphic plate was also curved so that the dis¬ 
tances between the lines were closely proportional. Solar and spark 
spectra were taken on different halves of the plate, the wave-lengths 
of the metallic lines being obtained by interpolation with the assist¬ 
ance of Rowland’s tables of wave-lengths. In order to correct 
displacement dne to vibration, the violet of the third spectrum was 
photographed along with the solar spectrum, and the wave-lengths 
obtained as before; the correction in some cases was as much as 
20 millimetres. The noise of the spark dischai'ge was found to be the 
cause of the vibration. A table of results is given. H. K. T. 

Degree of Oxidation of Chromitim and Manganese in 
Fluorescent Mixtures. By L. be Boisbaudean {Oowpt, rend., 107, 
468—471).—Chromium oxide combines with aluminium oxide, more 
readily the lower the temperature to which the latter has previously 
been heated. The colour of the product varies from rose to green as the 
quantity of chromium oxide added increases, the intermediate proper* 
tions yielding grey products. Presence of a trace of alkali somewhat 
facilitates combination, but the effect of the alkali varies with the 
relative proportions of the chromium and aluminium oxides and the 
alkali. When a precipitated, mixture of chromium and aluminium 
oxides containing some alkali is heated, a small quantity of chromate 
is formed. If the quantity of chromium is very small, a large propor¬ 
tion of alkali prevents its union with the alumina. 

Careful quantitative experiments failed to detect any loss of oxygen 
when the chromium and aluminium oxides are strongly heated, and 
hence there is no evidence that any chromous oxide is formed. The 
chromium in rubies is in all probability present in the state of 
chromic oxide. The rose-colonred compound seems to be the cause of 
the fluorescence, since the brilliancy of the latter increases with the 
intensity of the rose colour. 0. H, B. 

ElectromotiTe Force of Amalgams. By S. Linbbck (Ann, 
PJiys. Ghent, [2], 35, 311—331).—The author points out that experi¬ 
ments on the E.M.P. of amalgams containing varied proportions of 
mercurjr, immersed in an electrolyte such as sulphate of zinc or dilute 
sulphuric acid, have been made by Grova (Ann, GUm, Pliys, [3], 69 
458), G-augain (Gomjgt, rend,, 42, 430), and Eockin and Taylor (J 
Soc, Tel TJng,, 8, 282). The latter observers found that very minute 
traces of zinc or cadmium made a considerable difference in the 
E.M.P. of mercury. For example, an amalgam consisting of 1 part 
of zinc to 23‘6 million parts of mercury in sulphate oi zinc was 
found to be more positive than pure mercury by 0*01 volt, and an 
amalgam consisting of 1 part of cadmium in 5'7 million parts of 
mercury was found to be more positive by 0*09 volt than the pure 
metal. ^ 
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Tke anfclior has experimented witli amalgams of zinc, cadminm, 
lead, tin, and silver, and constructed a series of curves in -which the 
percentage of either of these metals contained in the mercury is 
taken as abscissa, and the corresponding change of potential di:fference 
as ordinate. 

From the comparison of these curves he draws the following con¬ 
clusions, which are in accordance with the results obtained by Taylor 
and Hockin:— 

(1.) The higher the position of a metal in the electromotive series 
the more will the addition of* a slight trace of it to pure mercury 
raise the position of the latter in the series. 

(2.) A farther addition of metal produces very little eflPect, and the 
amalgam containing a mere trace of the metal occupies approxi¬ 
mately the same position in the series as a bar of amalgamated 
metal. 

(3.) The amalgam of silver and mercury, in whatever proportions, 
occupies practically the same position in the series as that occupied by 
pure mercury. ^ G. W. T. 

Electromotive Force of Selenium. By S. Kalischbr (Ami 
Phys. Ghem, [2], 35, 397—399).—The author points out that the 
method described in von Uljanin’s paper (Abstr., 1888, 883) of pre- 
‘ paring selenium sensitive to the production of B.M.F. by the action of 
light had been described by him two years ago (Ahstr., 1887, 693). 
He states that in the paper by Fritts, quoted by von Uljanin as well 
as by himself, there is no question of an E.M.F. caused by the expo¬ 
sure of selenium to light, as he had already pointed out. Eighi, in a 
recent paper, states that he has obtained a current from a selenium cell 
in the dark, and suggests that the reason that other observers have 
hot noticed this is that they have attributed the whole E.M.F. to the 
action of light. Kalischer states that he had tried to obtain an efect 
of this kind, but without result, and he says that it does not appear 
from Righi’s description that daylight was totally excluded in his 
experiments. He points out, moreover, that the method of observa¬ 
tion of the effect of light would preclude any interference from such 
an effect if it existed, and that the B.M;F’s. observed are therefore 
entirely due to light, and not the resultants of these and of effects of 
the kind which Rigfai states that he has obtained. G., W. T. 

Irreciprocal Conductivity. By V, W. H. G^ee and H. Holdest 
PMl. Mag. [5], 26, 126—^149).—^Ourrents up to a given strength 
can be passed through strong sulphuric acid, but on attempting to 
pass a stronger current, the decomposition nearly ceases. The size of 
the electrodes has a considerable influence. If a current be passed 
/ &oia a large to a small electrode apd then reversed,, the current is 
almost completely arrested. The obstruction after reversal is at the 
anode, for if the cathode be exchanged for a large plate, the resistance 
fcis not removed, whilst if the anode be changed the currmt again 
passes. If' the anode be increased, a greater cumnt, is required to 
p produce insulation. Tables are giyen &c ^etir3fenlden at 
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tlie anode required to give insulation nn^er different conditions. The 
insulating condition is due to a resistance at the anode, and may con¬ 
veniently be regarded as due to a film of badly condncting material. 
The film disappears very qnickly if the current is broken, and 
instantly if it is reversed; the film is also removed by wiping. The 
film cannot be produced if the acid contains more than 70 per cent, of 
water. With increase of temperature, increase of current is required 
to produce insulation. Swan lamp filaments gave the same results as 
platinum, but other forms of carbon were disintegrated. Films could 
not be obtained with phosphoric or nitric acids, nor with potassium 
hydroxide. Solutions of soap did not give films, but a solution of 
sodium benzoate showed irreciprocal conductivity exactly like solid 
soap. The fonnation of the resisting film is probably due to the 
concentration of the acid at ihe anode, the oxygen under the above 
conditions becoming entangled in the film. An upper limit has been 
found at which the disturbing effect of the oxygen again comes into 
play. H. K. T. 

Apparatus for determining the Conductivity of Electro, 
lytes. By W, Ostwald {Zeit physihal, Ghem,^ 2, 561—567).—A de¬ 
scription of the modification of Kohlransch’s apparatus, which the 
author has found most useful, and also of a thermostat for work at 
constant temperature. H. 0. 

Specific Heats at High Temperatures. By W. Suthbbland 
(PM. Mag, [5], 26, 298—305).—The author has recalculated the 
results of Hirn’s experiments (Aim, Ghim. Phys, [4], 10) on the 
specific heats of alcohol, ether, carbon hisnlphide, and carbon tetra¬ 
chloride at high temperatures from the experimental data, and obtains 
lormulsB agreeing closely with those of Begnanlt at low temperatures. 
Him used an empirical formula connecting the times and tempera¬ 
tures, and then got the rate of cooling by differentiation. The values 
for alcohol at high temperatures obtained as above do not join on con¬ 
tinuously with those of B-egnanlt, hence there must be a point of in¬ 
flection (at 50—80®) in the curve. This agrees with the point of 
inflection observed by Regnanlt at 70—80° in the total heat curve for 
alcohol. 

The author has also found that the supposed inaccuracy of 
RegnanlFs specific heats of water at high temperatures (Velten, 
Ann, Pliys. Ghem. [2], 31) does not exist. A single column of data 
(weight of hot water) has been wrongly copied out, whilst the results 
are correctly calculated from the data. H. K. T, 


Specific Heats of Saline Solutions. By E. Mathias (Gompt 
rend., 107, 524—527).—The specific heat of any saline solution in 
which the number of equivalents, w, of the solvent is at least 25 for 
each equivalent of the substance dissolved, is accurately represented 
by the expression— 
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c being tbe specific beat of tbe solvent, whilst a and h are constants. 
Two experiments are sufficient to determine the value of these con¬ 
stants. If e is the equivalent of the solvent we may take 70 = dcjh 
and E = eb, and the first expression then becomes— 

E 70 “H ~ 7 «(E “h 

that is to say, when a saline substance forms a dilute solution,. 
Woestyn*s law is applicable to the solution, and it would seem as if the 
dissolved substance had acquired in the liquid state a new equivalent E, 
and a new specific heat 70 , both of which are independent of the 
degree of dilution. C. H. B. 

Heat of Combustion of Acids of the Oxalic and Lactic 
Series. By Louguinijte (Oompt rend., 107, 597—599) .—The deter¬ 
minations were made by means of the calorimetric bomb:— 

Per gram- 

Per gram. molecule. Difference. 

Malonic acid. 

Succinic acid. 

acid.. 


Sebacic acid 

The difference between oxalic and malonic acids is 148650 cal., 
and it would seem that oxalic, malonic, and succinic acids form one 
truly homologous series, and suberic and sebacic acids another, whilst 
pyrotartaric acid occupies an anomalous position, and probably differs 
from the others in constitution. The conversion of itaconio acid 
its isomerides into pyrotartaric acid by hydrogenation, and the 
analogous conversion of fumaric and maleic acids into succinic acid, 
would develop about -1-34000 cai. in each case. The differences 
between the heats of combustion of homologues in the series of 
alcohols and hydrocarbons are not so regular as in the series of acids. 

The heat of combustion of hydroxyisobutyric acid is 473689 cal, 
and the difference between this and the heat of combustion of lactic 
acid (144189 cal) is less than the usual difference between homo¬ 
logues, hut hydroxybutyric acid is not a true homologae of lactic 
acid. 

The accuracy of the determinations made with the calorimetlric bomb 
makes it possible to determine tbe- differences between the heats of 
combustion of isomerides of the same chemical function, whereas with 
the older methods these differences were within the limits of the* 
experimental errors. 0. H. B*. 

Heats of Combustion of some Orgaxdc Substances By I. 
OssxpoFF (Zeit physihaL Chem. 2, 646—649),—^The experiments were 
performed with Berthelot’s calorimetric bomb. The heats of, combus¬ 
tion of the following substances were found to be per gram-moiecole— 


Pyrotartaric 
Suberic acid, 


2006*05 cal. 
3017*7 „ 

3876*3 „ 

6703*5* „ 
6414*2 „ 


208650 cal 
356089 „ 
511672 „ 
992409 „ 
1295668 » 


}147434 caL 
j155583 „ 
}160246 X 3 cal. 
}151629 X 2 „ 
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At const, vol. At const, pressure. 

Stxlbene, CuHig.. 1771*704 Cal. 1773*331 Cal. 

Nononaphthene, OgHia 1380*748 „ 1383*188 „ 

Isonononaplitlieiie... 1381*719 „ 1384*159 ,, 

Comparing tlie beats of combustion of the nononaphthenes with that 
of diamylenej 1579 Cal., it is found that the differences do not follow 
Berthelot^s rule, that two consecutive homologues should differ in 
their heats of combustion hy about 150 Cal. But with reference to 
the heat of combustion of amylene itself, 804*4 Cal., one-fourth of the 
difference, 579 Cal., would be in pretty good agreement with the rule. 
Since the calculated heat of combustion, according to the equation 
CgH^s + 270 = 9 C 02 - 4 - is 1476 Cal. (C = 97., Hg = 67), the 
heats of formation of nononaphthene and of isonononaphthene would 
be 92*81 and 91*84 Cal. 

The following heats of combustion were also determined:—Sorbic 
acid, CrHsOg, 728*950 Cal.; terebic acid, C 7 H 10 O 4 , 789*210 Cal,; cinna¬ 
mic acid, CgHgOa, 1028*452 Cal.; atropic acid, CgHaOs, 1042*586 Cal. 

H. C. 

Heat of Oombustion of Camphoric Acids. By W. Lououinine 


(Compt rend, 107, 624—626), 

Per gram. 

Per gram- 
molecule. 

Dextro-camphoric acid .... 

6202-9 caJ. 

1240580 cal. 

Dextro-camphoric anhydride.... 

6824-14 „ 

1241994 „ 

Lsevo-oamphoric acid (from fever¬ 
few) ..... 

6227-7 „ 

1245540 „ 

Lsevo-camphoric acid (from va¬ 
lerian) .... 

6211-3 „ 

1242260 „ 

Racemo-camphoric acid ........ 

6261-3 „ 

2504560 „ 


The conversion of camphoric acid into sebaeic acid by hydrogen¬ 
ation should develop -f 14,^00 cal,. The combination of camphoric 
anhydride with water is accompanied by a very slight thermal 
disturbance, a result which explains the ease with which the acid is 
converted into the anhydride. 

The heats of oombustion and therefore the heats of formation of 
the dextrogyrate and Isevogyrate acid are practically identical, hut the 
heat of combustion of racemo-camphoric acid is 18440 cal. greater 
than the sum of the heats of combustion of the optically active 
yarieties. C. H. B. 

Method of determining Vapour-tensions at Low Tem¬ 
peratures. By J. WAJiKm (Zeit phydkaL Chem., 602—605).—Three 
sets of Liebig bulbs are employed, the first two containing the solution 
to be examined, and the third disialled water. These are connected 
with a containing pumice moistened with conceutrated sul¬ 

phuric acid. The apparatus is kept at constant temperature, and air 
drawn through the whole for some time by means of an aspirator. 
The relative decrease in the vapour-tension, produced by the salt in 
the solution, is then equal to the loss in w;eight of the third bulb, 
divided by tihe increase in weight of the 
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An experiment takes on an average about 22 hours. The weight of 
water absorbed by the sulphuric acid will then be from 1 to 3 grams, 
if the temperature is from 18° to 25®. Details of experiments with 
this apparatus show that it gives very satisfactory results. H. 0. 

Vapotir.tensioias of Alcoholic Solutions. By F. M. Eaoult 
(^Oompt rend,^ 107, 442—445).—From the author’s previous experi¬ 
ments, he deduced the law that 1 mol. of any non-saline solid dissolved 
in 100 mols. of any volatile liquid reduces the vapour-tension of the 
latter by a constant fraction of its value; the mean value of the 
fraction being 0*0105 (Abstr., 1887, 207). This law was not applied 
to salts in aqueous solution, because of the disturbing induence of the 
more or less complete dissociation of the salt. It seemed not impro¬ 
bable, however, that this influence would disappear with other solvents 
such as alcohol. Hew experiments have shown that in the case of 
lithium bromide and chloride, calcium chloride, and sodium ethoxide, 
the redaction of the vapour-tension is not constant if they are regarded 
as existing in solution in the anhydrous condition. If, however, it is 
assumed that these salts exist in the liquid in the form of alcohoiates 
of the same composition as those which crystallise from the solution, 
namely, LiCl + 5EtOH, LiBr + 5EtOH, CaCh + SBtOH, and 
HaFtO 4" 3EtOH, then the law holds good, at least in dilute solutions, 
for saline as well as non-saline substances, and the value of the fraction 
is 0*0104. C. H. B. 

Water of Crystallisation of the Alums. By H. LiiscdjtrB and 
D. MATBOjam {Bulh 8 oc* Ghim., 50, 33—43).—Experiments made 
with pnre potassinm alum gave the following results:—(1) The 
saturated solution of alum at 20° has a maximum tension of about 
15*4 mm., or 0*89 with regard to the tension of water, which explains 
why alum does not deliquesce *, (2) alum (with 24 mols. H 2 O) at 20° 
has a tension of 4*6 mm., or 0*265 with regard to the tension of water 
(3) the addition of a ti’ace of water (0*12 mol.) increases the tension 
very considerably, showing that the hydrate contains 24 mols. H 2 O 
and not more. Observations were also made at 70° and 100°; at 100° 
a hydrate with 6 mols. H 2 O is formed. 

Similar experiments made with potassinm chrome-alum show 
that there are two hydrates, the one with 24 mols., the other with 12 
mols. HgO. The latter is readily obtained by keeping the ordinary 
salt over sulphuric acid until of constant weight: it is a lilac-coloured 
powder which does not lose its colour at 75®. 

Ammonium alum has two hydrates with 24 and 6 mols. HgO re¬ 
spectively (compare Maumen4, Bull, Soa, Okim,, 46, 261 and 807; 
and de Boissean, Bidt 80 c. Qhim.^ 47, 494). H, H. M. * 

Electrolytic Method of LiquefS?iiig Gases. By H, H. Warubh 
{Okem, News^ 58,127—128).—Strong hydrochloric acid is introduced 
into a combustion tube, bent at right angles, so as to cover two small 
platinum plates fused into the closed end of the tube; a plug of 
saturated with concentrated sulphuric acid, is placed at tite bond, the 
open and shorter arm is then fused up andimin^sed .lm a freezing 
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mixture. On tlie passage of a current tlirough. the plates, gas is 
evolyed and liquefies at the other end ; but on removing the tube from 
the freezing mixture and discontinuing the current, the liquefied 
hydrogen chloride is re-absorbed by the water. The experiment may 
then be repeated. Other compound gases behave in a similar manner. 
When acidified water is decomposed in this apparatus, and a platinum 
plate covered with platinum-black has been fused in the short end, 
explosions occur there, at intervals, and small quantities of water 
form, containing hydrogen peroxide, and having an ozonised odour. 
With chromic acid and water, the blue oxide of chromium is obtained. 
The method has also been applied to the liquefaction of oxygen and 
hydrogen, and the latter is said to have been “ decidedly liquefied/’ 

D. A. L. 

Compressibility of Hydrogen, Oxygen, Nitrogen, and Air at 
very High Pressures. By B. H. Amagat (Oompt rend., 107, 
522—624).—The author’s results at pressures approaching 3000 
atmospheres differ considerably from those obtained by Natterer, the 
differences being variable both in direction and magnitude. As a 
rule, it was found that the pressure required to produce a given con¬ 
traction of volume was much greater than that stated by Natterer. 
The following table gives the volume at 15°, under various pressures, 
of a mass of gas which occupied unit volume at 15® and 760 mm»:— 


Atmospheres. 

Air. 

Nitrogen. 

Oxygen. 

Hydrogen. 

750 

0-002200 

0-002262 

— 

— 

1000 

0-001974 

0-002032 

0-001735, 

0-001688 

1500 

0-001709 

0-001763 

0-001492 

0-001344 

2000 

0-001566 

0-001613 

0-001873 

0-001161 

2500 

0-001469 

0-001515 

0-001294 

0-001047 

3000 

0 001401 

0-001446 

0-001235 

0-000964 


The following table gives the mean coefficients of compressibility 
between different limits of pressure:— 


Pressure in atmos. 

Air. 

Nitrogen. 

Oxygen. 

Hydrogen. 

750—1000 

0-000411 

0-000407 

— 

— 

1000—1500 

0-000268 

0-000265 

0-0002.58 

0-000408 

1500—2000 

0-000167 

0-000170 

0-000160 

0-000272 

2000—2500 

0-000123 

0-000122 

0-000115 

0-000197 

2500—3000 

0*000093 

0-000091 

0-000091 

0-000158 


At very high pressures, oxygen, nitrogen, and air have practically 
the same coefficient of compressibility, and the value of this coefficient 
is of the same order of magnitude as in the case of liquids. Under 
3000 atmos., the coefficient approaches closely to that of ether under 
normal pressure. 

Adopting the usual coefficient of compressibility for glass, the sp. gr. 
of the four gases under 3000 atmos. referred to water as unity are— 

Oxygen. Air. Nitrogen. Hydrogen. 


Apparent ....... 1'0972 0-8752 , 0*8231 0‘0880 

Beal. 1-1054 0’8817 0*8293 0*0887 
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If tlie pressures are measured along the axis of absoissse and the 
values of pv along the axis of the ordinates, the curves are almost 
right lines with a slight concavity towards the axis of the abscisses. 

C. H. B. 

Isotonic Coefficient of Glycerol, By H. be Vbies (Ami. Agronom.^ 
14, 376—379).—By a method similar to that used in his previous 
researches (Abstr., 1888, 1153) the author finds the isotonic co¬ 
efficient of glycerol to be 1*78, very near those of cane- and invert- 
sugar, and malic, citric, and tartaric acids, which lie between 1*88 and 
2*02. The lowering of the freezing point, which has been shown by 
Eaoult to be related to the isotonic coefficient, is 17'1° in the case of 
glycerol, and 18*6—19'5° in that of the other substances mentioned. 

J. M. H. M. 

Action of a Magnet on Chemical Action. By H. A. Eowlakb 
and L. Bell (FML Mag. [5], 26, 105—114).—Two iron rods are 
embedded in insulating material, the point of one and the side of the 
other being laid bare by removing the insulation. The rods are 
placed in *a beaker between the poles of an electromagnet, and con¬ 
nected with a galvanometer. They are acted on by various reagents. 
When perpendicular to the lines of force, no current is produced. 
When parallel, a current is produced, the sharp-pointed rod forming 
the negative element; soon afterwards reversal takes place. The 
direction of the current is independent of that in the magnet. Similar 
but much weaker effects are produced with nickel and cobalt. The 
action is greatest with subst^ces which, like nitric acid, attack the 
iron without evolution of hydrogen. The reversal can be annulled by 
preventing motion in the liquid by means of gelatin or sand. The 
electromotive force varies from 0*0001 to 0*02 volt. The evolved 
hydx’ogen probably acts mechanically in reducing the current. The 
protection of the pointed end from the reagents is due to the increased 
energy required to remove the iron in opposition to magnetic attrac¬ 
tion, No differential action is observed with plane surfaces, but 
where a point occurs, protection ensues, and the elevation increases 
in size. H, K. T, 

Accelerating and Retarding Influences in Chemical Pro¬ 
cesses. By W. Metebhoefer (Zeitphysihal. Ghem., 2, 585—601).— 
The reaction HBrO^ 4- 6 HI = HBr 4* 4- 61, which was 

studied by Ostwald, was observed to form an exception to the 
ordinary rule of mass action. The author has, therefore, further 
investigated this reaction, and the accelerating and retarding influ¬ 
ence which certain acids and salts are found to exercise on it. He, 
finds that the exception alluded to is due to a retarding influence 
set up by the liberated iodine, which, at any moment, is directly pro¬ 
portional to the amount of free iodine present. When a certain point 
is reached, the solution becomes saturated with iodine, which then' 
separates in the solid form, again interfering with the regularity of 
the reaction. Allowing for these influences, it is possible to interpret 
the numbers given by Ostwald for the acceleration <^nsed by different 
acids. The author farther studies the influence of ferric s^ts in 
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accelerating tlie reaction. He finds tliat in tbe action of both ferric 
chloride and bromide on hjdriodic acid, iodine is liberated in quantity 
rapidly attaining a maximum, and proposes to make further special 
experiments of this nature in order to obtain some idea of the various 
influences at work during the reaction. H. C. 

Nitration of Benzene. By J. G-ibrsbach and A. Kessler {Zeit 
physihal. Ohem.^ 2 , 676—714).—This paper contains the results of a 
large n npaber of experiments carried out under L. Meyer’s direction, 
with the object of studying the nitration of benzene as one of the non- 
re versible chemical changes. Kitiic acid of all strengths was 
employed, the solution in the case of the stronger acids being diluted 
with nitrobenzene in order to moderate the action and admit of the 
change being studied as a time reaction. The results prove beyond 
doubt that the nitration of benzene does not follow the ordinary law 
of mass action. Instead of the most favourable proportions for the 
reaction being those of equivalent quantities of benzene and nitric 
acid, it is found that, in any time, the more benzene there is in solution, 
the less nitrobenzene will be formed, or in other words, that the 
benzene exercises a retarding inflnence on the reaction. This influ¬ 
ence is so great that if nitric acid be mixed with equivalent quantities 
of benzene and nitrobenzene, only 2 per cent, of the acid will be found 
to act in the same time that 20 per cent, would undergo change if 
only a fourth or fifth part of the benzene were employed. 

Since the velocity of the reaction is found to be proportional to 
the square of tlie amount of nitric acid employed, it might be assumed 
in explanation of the above that nitration is caused not by the action 
of the acid, but by that of the anhydride. Two equivalents of acid 
would then be required to one of benzene, since = H 2 O -j- N206» 

and the reaction would be still further retarded by the water formed 
during nitration. 

It is found that the admixture of an equivalent of water with the 
acid does not so greatly retard the action as the addition of an equiva¬ 
lent of nitrobenzene, but a comparison of equal volumes shows that 
the retarding influence of water is a much greater one than that of 
the nitrobenzene. H. 0. 

The PoTmdations of Chemist^. By T. S. Hokt (Amer., 
Oh&m. 10 , 3B3 —B56).—The relations of gaseous, liquid, and solid 
species to temperature and pressure, together with the phenoruena of 
allotropism, specific gravity, hardness, and of chemical indiflerence, 
are briefly reconsidered; all of these properties the author maintains 
are intimately related to and dependent on a principle of condensa¬ 
tion fliat he has enunciated on previous occasions, as in his “ Kew 
Basis for Chemistaw.” He comes to the conclusion that something 
radically diflereut from the fantastic arrangements supposed by the 
present highly complicated atomic hypothesis” must be devised 
before we can hope to explain adequately the dynamical and chemical 
history of matter, and that signs are not wanting, that this hypothesis 
so generally accepted since Dalton’s time, is felt by many to be no 
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longer adequate, and is doomed to tlie same fate as tlie corpuscular, 
and seemingly also tlie undnlatory theories of light. H. B. 

Method of determining Molecular Weights by Reduction 
of the Freezing Point. By E. Beckmann (Z&it physikal Chem., 2, 
638—645 and 715—743).—The first part of the paper is devoted to 
a description of the apparatus and method of experimenting, the 
author laying particular stress on the necessity of an air-jacket between 
the cooling apparatus and the vessel containing the solution, and also 
on the advisability of using a thermometer divided into hundredths 
of a degree. The substances examined were all organic, and, where 
possible, solutions in the three solvents, water, acetic acid, and benzene, 
were taken, the efiect of varying the concentration of each solution 
being also studied. 

An examination was made of a number of carbonyl and oximido- 
compounds. The former gave in all three solvents numbers agreeing 
very well with the theoretical for the molecular weights, the results 
being most accurate for the more dilute solutions. The oximido- 
compouuds gave molecular weights varying very largely with the 
concentration of the solutions, the concentrated solutions in some 
cases giving double the molecular weight of the more dilute. This 
appears to point to the formation of double molecules of these com¬ 
pounds in concentrated solutions. 

Chloral anhydride,"hydrate and alcoholate, and acetal were examined 
in all three solvents, in benzene, normal valaes are obtained, as also 
for the hydrate and acetal in water. Acetic acid appears to effect a 
partial dissociation of the last three compounds; water converts the 
anhydride into the hydrate, and splits the alcoholate into its com¬ 
ponents. Aldehyde-ammonia, which is insoluble in benzene, is 
completely dissociated by acetic acid, but in water it gave a molecular 
weight three times greater than that ordinarily assumed, which 
remained practically constant for ail concentrations examined. 

A series of alcohols, phenols, and acids examined in benzene gave 
numbers altogether at variance with the commonly accepted molecular 
weights for the more concentrated solutions, ethyl alcohol in 32’45’ 
per cent, solution giving, for instance, 318. The more dilute the 
solutions, however, the nearer do the numbers approximate to the 
true molecular weights. It appears, moreover, that the above be¬ 
haviour is due to the presence of the hydroxyl group, for on displacing 
this by an alcohol or acid radicle, normal values are obtained in 
benzene for the compounds formed. The above irregularities also 
disappear if acetic acid is used as the solvent instead of benzene. The 
values for the molecular weights are then approximately normal, 
suffering only a slight increase, with rising concentration. The bi- 
molacular polymeride of ethyl cyanide, ( 0 ^ 6 ]N) 3 , also exhibits irregu¬ 
larity in benzene, but in acetic acid it gives numbers agreeing with the 
above formula. 

A few aromatic compounds wer© examined m beruzene and acetic 
add, and gave normal values. 

Discussing .the results obtained.with varyiaa^ ooncehtratScms, from 
the fact that the molecular we%ht is .aknost always iomd to rise 
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■witli tlie concentration, the author concludes that the molecules of 
the dissolved substance exercise an attraction on one another as 
they are brought into closer contact. It is also probable that in most 
cases some action occurs between the molecules of the dissolved 
substance and the solvent. In accordance with the proposal of 
Arrhenius, the author also calculates the molecular weight from the 
depression given by one gram of substance in 100 c.c. of the solvent, 
instead of 100 grams. He finds that by so doing the effect of increas¬ 
ing concentration is much reduced. Another source of error is that, 
taking Yan*t Hoff’s expression for the redaction of the freezing point 
(Abstr., 1888, 780), 0*02 T*/W, as the concentration rises, T decreases, 
and therefore also the value of the above expression, which effects an 
increase in the molecular weight. This is, however,, in part balanced 
by a simultaneous decrease in W, the latent heat of fusion of the 
solvent. 

In using the cryoscopic method of determining molecular weights, 
water should on account of its dissociative properties only be used as 
solvent in the case of non-conductors. Benzene and other indifferent 
solvents, such as nitrobenzene, ethylene dibromide, and naphthalene, 
cannot be used in the case of hydroxyl compounds or substances with 
acid properties. The solvent of most general application, and the one 
to be chiefly recommended, is acetic acid. The concentration of the 
solution should, if possible, be such as to give a reduction of 1° to 2®, 
but it is very advisable to take observations for a number of different 
concentrations. H. 0. 

Resistance to Light of Colouring Matters fixed in Tissues. 
By J. JoPFRE (Bidi, 3oc, 40^, 860—862).—^In examining the 

influence of light on coloured materials, certain precautions must be 
taken to render the experiments trustworthy. For example, a sample 
of material dyed with a very unstable colourj the fi,bres being com¬ 
pletely saturated with the dye, might attain a shade which would 
offer a certain resistance to sunlight; in such a case it would be 
inferred that the dye was stable. If, however, the sample is compared 
with a material dyed by some other colouring matter, the proportion 
of dye in the fibre being the same in both, and transparent shades 
being employed, the instability of the sample would bo at once per¬ 
ceptible. ^ 

It is equally essential that the two exposures should be simultaneous, 
not o]fiy because sunlight vanes in intensity, but also because the 
condition of the atmosphere may influence the results. Of two 
samples of material exposed to the same light, one of which is placed 
m moist, the other in dry air, the former will lose its colour far more 
quickly than the Htter. 

Apparatus for Fractional Distillation in a Vaeumn. Bv S B 
Hewbuet (Amer. Ghem . 10, 362-363).-^The distilling flask i^ 
Htted mtha s^ppered separating funnel, whose drawn-out end reaches 
almost to the bottom of the flask; it serves to admit a very small but 
^nstant current of air to stop bumping, and also to introduce fresh 
fractions into tiie flask. Between the condenser and the receiver is 
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another stoppered separating tube, which enables the receiver to be 
changed withont admitting air to the whole apparatus. H. B. 


Inorganic Chemistry. 


List of Elementary Substances announced from 1877 to 
1887. By H. C. Bolton (Ghem. News, 58, 188).—The names of 58 
substances, announced as being elementary, together with their 
sources and the names of their discoverers, are given in tabular form. 


Chlorine and Cyanogen. By E. Allart (Bull 8oe. GMm., 49, 
865—867).—The author cites the isomorphism of potassium chloride 
and potassium cyanide as fresh evidence in support of the views of 
Brodie, Dumas, Lockyer, and others that chlorine is composed of 
two elements. If the atomic weight of chlorine is divided into two 
parts proportional to the atomic weights of carbon and nitrogen, the 
two constituents of chlorine would have the atomic weights 19T and 
16'4 respectively. From the study of certain series of organic com¬ 
pounds, Dumas came fco the conclusion that chlorine consists of two 
elements, the atomic weights of which are 19 and 16*5 mspectively. 
If this view were correct, chlorine would probably be composed of 
fiuoriue and oxygen, and the oxygen is perhaps intimately united 

witt ? Meyer’s observation that oxygen is produced when chlorine 


is strongly heated, may be adduced in support of this theory. 

P. S. E, 

Apparatus for a Constant Supply of Chlorine. By A. 
Tosmaer (Zeit, mal Ghem,, 27, 638—640).—The manganese dioxide 
is used in fragments of the size of peas, and is placed in a two-necked 
bottle, at the bottom of which there is a layer of broken glass or 
pumice. This stands in a water-bath. Hydrochloric acid is supplied 
from a reservoir at a higher level by a tube reaching to the bottom of 
the layer of glass, a -piece and stopcocks allowing the same tube to 
serve f<yr the removal of the manganese solution. The corks shoald 
be soaked in paraffin. Suitable drying apparatus can be attached, 
and will not require replenishing for a long time. The chlorine 
begins to come ofe when the temperature of the hath reaches 50®, and 
by means of a stopcock on the outlet its rate is completely under 
control. The evolution can speedily he arrested by closing the stop¬ 
cock at the outlet of the drying apparatus and emptying the water- 
bath. The apparatus is then left foil of chlorine, and is ready at any 
moment to give a supply of the gas completely free from oxygen. 

■ M., J. S. 


Eisseminatioii of Sulphur and Phosphorus in toasss$ of 
Metal, By H. Warren (Qhem, Nms, 68, 177—-176)^— When 
sulphur is well mixed with excess of molten iroh^ and a rtd cast from 
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tKe mass is made the positive electrode of an electric circuit, in a hath 
of ferrous chloride, with a platinum or copper negative electrode, the 
metallic iron is dissolved and is precipitated on the negative elec¬ 
trode, whilst ferrons sulphide, FeS, remains attached to the positive 
electrode. In the same waj, iron phosphide, Fe 4 P, may he separated 
from a mass of the metal. Other metals of the iron group behave 
in a similar manner. The author regards the above compounds, 
FeS, Fe^P, and the compound Fe 2 Si, obtained by him, as the lowest 
forms of the respective iron sulphides, phosphides, or silicides, 
although ordinary analytical results may indicate still lower forms, 
owing to the intimate dissemination of these compounds throughout 
the mass of the metal. The sulphides of the metals of the second 
group are not disseminated in this way through the mass of the metal 
(compare Abstr., 1888, 555—556). D. A. L. 

Preparation of Hydrogen Iodide. By A. fixARD 8 ok 

GMm., 49, 742—743).—In preparing hydrogen iodide from iodine 
and amorphous phosphorus, the author places the iodine in a flask 
provided with a bent neck and connected with the vessel contaiiiirig 
the phosphorus and water by means of a bent tube. By turning the 
flask round the bent tube, fresh quantities of iodine can he added when 
requisite without admitting air into the apparatus. F. S. K. 

Hydrogen Sulphide Apparatus. By J. H. J. Dagger (Chem. 
Neivs, 58, 127).—The apparatus figured and described consists of 
two glass globes connected by india-rubber tubing. The acid is put 
in one of the globes, the ferrous sulphide (zinc or marble) in the 
other; they are fitted with tubes and corks and then fixed in a suit¬ 
able position. D. A. L. 

Apparatus for the Preparation of Hydrogen Sulphide. By 

P. Chartemille (BulL Soc. Ohim,,dO, 170—171).—The iron sulphide 
is contained in an epouvrette, and the acid in an ordinary flask fitted 
with a doubly-bored cork, through the one hole of which is passed a 
tube reaching to the bottom of the flask, and closed at its upper end 
by an india-rubber tube and pinch-cock; the second hole is fitted with 
a short tube bent at right angles and fitted to the lower end of the 
epouvrette. The force of gas is increased or diminished by raising or 
lowering the flask. The gas is purified in the usual manner, 

N. H. M. , 

Chydrazaine or Protoxide of Ammonia, By E. J. Maumen^ 
(Bull. Soc. Gkim., 49, 850—853).— Ohydrazdine is evolved when a 
solution of potassium permanganate (158 grams) and sulphuric acid 
(40 grams SO 3 ) is added to dried, crystallised ammonium oxalate 
(141'2 grams), the whole well mixed and gently heated until it 
begins bc) boil. The gaseous product is absorbed in hydrochloric acid 
and a neutral solution of the salt can thus be obtained. The hydro- 
okhride is crystalline and very readily soluble in water, but only 
sparingly in alcohol. The sublimed salt has the composition, 
H 2 H 80 , 2 HG 1 , but the crystals dried by means of the anhydrous salt 
contain one-fifteenth of their weight of water. When a solution of 
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the hydrochloride is mixed with platmic chloride, a platinocJiIoride is 
obtained, the composition of which varies with the conditions of the 
experiment; with excess of the hydrochloride^ a yellow salt is formed, 
the composition of which is approximately ]Nr 2 H 60 ,H 2 PtCl 6 , but if 
excess of platinic chloride is added, the proportion of platinum is 
sensibly increased. The sulphate is crystalline and soluble in water, 
but only very sparingly so in absolute icohol; it forms a double salt 
with aluminium sulphate. The nitrate is crystalline. When a solu¬ 
tion of the nitrate is evaporated, nitric acid, nitric peroxide, nitrogen, 
and a compound having the composition I 1 T 2 H 2 are evolved. 

F. S. K. 

Action of the Electric Spark on Mixtures of Nitric Oxide 
with Hydrogen, with Methane, &c. By S. Cooee (Ghem, News, 
58, 130—131).—Under the influence of sparks (from a coil capable 
of giving a 4-inch spark), with the eudiometer wires half an inch 
apart, a mixture of hydrogen and nitric oxide always explodes, pro¬ 
vided the proportion of hydrogen to nitric oxide does not exceed 
6 :10; but with the wires closer together, or with a feeble coil, or if the 
pressure is diminished to 800 mm. of mercury, no explosion occurs. 
The carefully dried gases explode quite as readily as when they are 
not dried. The nature of the gaseous mixture after explosion varies 
very considerably, but there is little doubt that much of the nitric 
oxide is converted into oxygen and niti-ogen. Explosions have also 
been obtained with nitric oxide and hydrogen sulphide ; with nitric 
oxide and methane with the production of carbonic anhydiude and 
oxygen: other hydrocarbons in proper proportions and suitable spark 
make an explosive mixture with nitric oxide. Carbonic and nitric 
oxides mixed do not explode under the influence of the spark, but 
combination goes on gradually with the production of carbonic anhy¬ 
dride and nitrogen. D, A, L. 

DeeompositioiL of Nitric Oxide in Contact with Water and 
with Potash, By S. Cooke {Chem. News, 58,155—156).—^Nitric 
oxide exposed in tubes over water in the dark undergoes gradual 
decomposition with the production of nitrous acid, nitrogen, and a 
little nitrous oxide. The change is always slow, but is more active at 
the commencement than at the end of an experiment; it is also 
accelerated by the presence of platinum and by heat, whilst admix¬ 
ture with hydrogen retards it. The action of potassium hydroxide on 
nitric oxide is a£o aided by platinum and heat (compare this Journal, 
1877, ii, 37). D. A. L. 

Action of Hydrogen Snlphide on Arsenic Acid. By L. W. 
MoOay {Zeit anal. Ghem., 27, 632—634; compare Brauner and 
Tomioek, Trans., 1888, 145).—^When a slow stream of hydrogen 
' sulphide is passed through an acidified solution of an arsenate'at 7^*", 
besides arsenic pentasulphide there is also formed some free thioxy- 
■ arsenic acid, HsAsOaS. This, under the influence of, mineral acids 
and heat, decomposes into free sulphur and,arsenious acid, the fetter 
of which then yields arsenic trisnlphide with the, liydro^n euiphide, 
A solution of thioxyarsenie acid may be obtain^ by phydro- 
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gen snlpliide not in excess into a cold, dilute, acidified solution of 
potassium arsenate. If a larger quantity of hydrogen sulphide is 
employed, the excess may be removed either by immediate addition 
of copper sulphate or by a vigorous stream of air bubbles. An 
opalescence caused by free sulphur may be removed by shaking with 
asbestos. The clear, strongly acid liquid obtained, exhibits the fol¬ 
lowing properties. It remains clear for a long time after addition of 
sulphuric or hydrochloric acid; it gives no immediate precipitate 
with hydrogen sulphide, but ultimately yields one. When boiled, it 
gives a precipitate of pure sulphur, without evolution of hydrogen 
sulphide or sulphurous anhydride. With hydrogen sulphide, the boiled 
and cooled liquid gives an immediate precipitate of arsenic trisulphide; 
it gives no precipitate with copper sulphate; with mercuric chloride 
it gives immediately a heavy yellowish-white precipitate; with silver 
sulphate it gives a heavy black precipitate, the filtrate from which 
contains no arsenious acid. The potassium thioxyarsenate of Bonqnet 
and Cloez agrees with this solution in all the above particulars. 

M. J. S. 

Barium Sulphite. By E. It, Hodges (Ohem. News, 58, 128); 
G*. S. Johnson (ibid., 155),—Hodges’ experiments led him to infer 
that barium sulphite is insoluble in hydrochloric acid ; but Johnson 
proves it to be readily and completely soluble in that solvent. He, 
moreover, shows that pure aqueous barium chloride is not precipitated 
by sulphurous acid, but that in the presence of dissolved oxygen a 
precipitate of barium sulphate forms. D. A. L. 

Solubility of Gypsum. By G. A. Eaupenstrattch (Ohem. Centr., 
1888, 821—822, from Fkarm, CkntralkaL, 29,229—233).—The author 
finds that a saturated solution of gypsum is readily obtained, but 
supersaturation of the solution can only be obviated by shaking the 
solution for some time. The solubility of gypsum increases up to the 
temperature of 32°, between 32° and 38° ifc remains almost constant, 
and at higher temperatures than 38° decreases. Natural gypsum 
comports itself like artificial, provided it be pure. After heating, 
gypsum takes up water of crystallisation more or less rapidly, and 
shows the normal solubility again. J, W, L. 

Ancient Mortar from a Roman Wall in London. By 
J. Spilleb (€7iem. News, 58, 189).—While examining some mortar 
from a Roman wall, exposed when sinking the foundations of the 
new Post Office buildings in St. Martin’s-le-Grand, the author found, 
after extracting as much silica as possible by means of dilute hydro¬ 
chloric acid, that the residue yielded nearly 11 per cent, of silica to 
cold dilute sodium hydroxide. Under similar treatment with cold 
soda, l:failder’s sand and pulverised flints yield a mere trace of silica 
in solution, whilst mortars 20,100, and many hundreds of years old 
yielded quantities of silica increasing with the age of the mortar. The 
author suggests that perhaps the Romans used a puzzuolaha in com¬ 
pounding their mortar, or perhaps this soluble silica or silicate is the 
direct result of long contact of plain sand and lime. The mortar 
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from St. Martin’s-le-Grand had the following composition per 
cent?:—Sand and brick, 46*48; acid-solnble, Si 02 0*52 ; alkali-sol able 
SiOa 10-44, AI 2 O 3 3*00, FeaOa 0*48, CaO 20*02, MgO 0*76, CO 2 13*03’ 
^ SO3 0*37, Nad trace, H 3 O and loss 4*90. D. A. L. ^ 

Analysis of Money. By J. 0. Welch (Ghem. News, 58, 164— 
165).—The author has analysed some specimens of “ manilla money’’ 
made in Birmingham. It is yellowish-red, reddish-yellow, brass or 
bronze-like in colour, and in shape like a Gr. They proved to be 
variable alloys of lead and copper with small quantities of iron, tin 
zinc, antimony, and arsenic. Some contained pieces of originally 
unmolten metal, and some had a semi-fused appearance. Another 
coin resembling gold in colour contained per cent.: On, 62*58 • 
Zn, 37*26 ; Pe, 0*11; Pb, 0*013, and had been silvered to pass for a 
6 d.-piece. D. A. L, 

New Hydrated Cupric CMoride. By E. Chuaed (Ohem, Oenfr., 
1888, 887, from Arch. sci. Phys. Nat Genhe [3], 19, 477).—A hydrated 
cupric chloride of the formula CuOlg -f 3 H 2 O crystallises from the 
’ solution of the green hydrate when cooled down to 0°. The existence 
' of this compound explains the change in the colour of the solution 
s., which takes place when it suffers dilution, for the chloride of the 
'/'green hydrate contains only 2 mols. H 2 O, and by dilating or by 
, cooling below 0°, the chloride with 3 mols. H 2 O is formed, and gives 
'a blue colour to the solution. The latter chloride again loses 1 mol. 

I H 2 O when the solution is boiled. j. yy, 

Purification of Mercury. By J. M. Crafts (Bull 80 c. GUm., 
49, 856—860).—^Mercury can be completely freed from lead, zinc, tin’ 
and other impurities by placing it in a slightly inclined glass tube’ 
provided with a funnel at the lower extremity, and aspirating a 
gentle stream of air through the apparatus for about 48 hours. The 
f oxides of the metals collect at the upper end of the tube, aud after 
; ^about 24 hours, as a rule, the surface of the mercury is quite clean 
J .and the operation is finished. Large qnantities can be treated in 
fr'iSiis way, but mercury which has been used for amalgamating zinc 
f,^ntains such a large amount of impurity that this method cannot be 
•^jsuitabiy employed- Silver is not removed by this process. 

A stream of pure air was passed through pure mercury contained 
.m the apparatus described above, but even after 10 days’time no 
appreciable quantity of oxide was formed. 

Platinum, in the form of thin foil, is not attacked by cold mercury, 
but when the latter is boiled, air being excluded, the platinum is 
; gradually acted on. Only a small quantity is, dissolved, as a large 
proportion separates in the form of a black powder, and almost the 
whole is simply held in suspension. The surface of the mercuty 
remains bright, but when a stream of air is p^sed, the platinum 
collects at the surface after some time, as a black powder, and on dis¬ 
tilling the separated mercury only a very small quantity of platinum 
remains. P, S„ K. 

TOL. LVX, , , ' , - ' " , ■ 'd ' 
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Tlie average of the 26 results obtained by the electrolysis of the 
ammonitiiii and potassinm double salts is higher than the average 
of all the results. This is probably due to the fact that in oxidising 
the tin, the platinum vessel is always attacked to a slight extent, and 
that in dissolving the stannic bromide, a small portion may be lost by 
volatilisation. If, therefore, the average of the 26 experiments is 
taken as the most trustworthy result, the atomic weight of tin is 
118'8034 (O =r 15-96) or 119-1 (O = 16). 

Experiments in which it was sought to determine the atoitic weight 
by converting pure tin into stannic sulphide, and estimating the 
sulphur in the latter, did not give satisfactoay results (118*676 '^s^the 
average of eight experiments). It was also found that when the oxide 
is reduced with pure hydrogen, a small quantity of tiu is always 
volatilised. S, K. 

Action of Incandescent Platinum Wire on Gases and 
Vapours. By W. R. Hodgkikson and F. K. S. Lowndes (Ghem. 
Neivs, 58, 187).—When a spiral of platinum wire is exposed to the 
action of chlorine in a glass globe and rendered incandescent by an 
electric cnrrent, a white glow is observed ronnd the heated wire, 
the sides of the globe become covered with platinons chloride, and 
very fine crystals of platinnm are formed on the wire. With bro¬ 
mine or iodine vapour, the Same round the wire is gimtly increased, 
but only a very small quantity of platinous bromide or a trace of the 
iodide Is formed, and no crystalline metal is produced. With dry 
silicon fluoride, crystals of silicon are deposited, and the top of the 
globe is deeply corroded, presumedly by the liberated fluorine. 

D. A. L. 

Normal Platinum Chloride. By R. Engel (Bull Soc. Ghm., 60, 
100—102),—normal platinum chloride, PtCU + 4 H 2 O, cau be obtained 
by dissolving the calculated amount of platinum oxide in a solution 
of platinum chloride hydrochloride; the liquid is filtered and 
evaporated. The crystals are deliquescent like those of the hydro¬ 
chloride. WTien dry hydrogen chloride is passed over the crystals 
heated at 50°, the hydrochloride is formed; at a lower temperature 
no combination takes place. N. H. M. 


Mineralogical Chemistry. 


Hexagonal Zinc Sulphide. By W. Stahl (GUm. Gentr,, 1888, 
94S, from Berg, Suit, Zeit, 47, 207—208). —The naturally occurring 
mineral, wurtzite, which has also been arti6cially prepared, has been 
noticed by the author as a product of the blast furnace of the Sophia 
smelting work in the Lower Harz. It forms clear, wine-yellow, 
shining, hexagonal crystals, mostly in tufts, with the faces ooP2, P2,. 
2P2, and OP. Cleavage in the direction R and Hardness 

— 3—4, sp, gr. = 4-32 ; composition:— 



SONBEALOGIOAL CHEMISTRY. 


21 


Zn. Ee. Mn. Pb. S. 

66-08 0-65 trace 0-31 32-88 = 99-82 

J. W. L. 

Arsenopyrite from Servia. Bj A. Schmidt (Zeit. Kryst Min., 
14, 573—574).—The specimen examined formed parfc of the collection 
of the Royal Hungarian Geological Survey at Budapest, It is stated 
to have come from the Lnta Strana adit-level, Servia. The arseno¬ 
pyrite occurs, with iron pyrites and zinc blende, in small prismatic 
crystals, on which were observed the forms ooP, OP, ^?c 5 o, 

the two last being new for this mineral. The axial ratio is computed 
to be a : 5 : c = 0*686 : 1 1T70. Analysis of this arsenopyrite gave 
the following results;— 

Pe. As. Sh. S. Zn. Insoluble, Total, 

'' 34-58 42-38 0*14 21-71 0-46 0*22 99*49^ 

The percentage of zinc is evidently due to an unavoidable admixture 
of blende, B. H. B. 

Formation of Deposits of Oxides of Manganese. By F, P, 
DuxmHGTON (Amer.^ J, 8d*, 36, 175—178).—In view of the results of 
a series of 15 experiments, it appears possible that many deposits of 
manganese ore in calciferous rocks have been formed by the action of 
solutions of sulphates rather than of bioarbonates. An iHnstration of 
such action is perhaps afiorded by the manganese deposits of Crimora, 
Augusta Co., yirginia. Wherever pyrites has been deposited, the 
ouiSrop is gradually converted into limonite by weathering, and the 
acid solution of ferrous sulphate which sinks into the underlying 
deposits, must carry with it all the manganese in the pyrites itself 
and iu any disintegrating silicates. As this solution is exposed to the 
air or meets with calcium carbonate, ferrous carbonate will be formed, 
whilst the manganese sulphate will remain in solution until exposed 
to the action of both air and calcium carbonate at the same time. 

B. H. B. 

Artificial Production of Hydrocerusite. The Composition 
of this Mineral and the Constitution of White Lead, By 
Boubgbois (Bull. Soc. Chim., 60, 88—85),—Hydrocerusite, 
2 PbC 03 , Pb(OH)& is formed if a boiling solution of lead ac^te (1 znol.) 
is treated with litharge (If mol.), and when cold, with carbamide 
(1 moL), The liquid is'then filtered and heated at about 130*^ for 
some hours, when a quantity of nacreous spangles separate which are 
washed witlx water. These have a sp, gr. = 614 at 15“, dissolve with 
effervescence in nitric and acetic acids, and give off water and carbonic 
anhydride at 400°, leaving a residue of massicot slightly coloured by a 
trace of minium. 

White lead consists of a mixture of hydrocerusite and cerusite, 

3Sr, H. m 

Preparation of Pyromorphite and Mimetesite. By L, MkjhjbIi 
(Z&it KrysL Min,, 14, 619, from B'ulh soc. franp, min,^ 10, 13B).— 
The author mixes three equivalents of lead phosphate or arsenate, ora 
mixture of the two, with one equivalent of lead chloride in a porcelain 
crucible. He covers the mixture with a thiadt I^yer l^d chloride, 
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and places tlie crncible in one of fireclay, Both^ are hermetically 
sealed, the intermediate space being filled with ignited magnesia. 
The crucibles are then heated to the melting point of gold, and. slowly 
cooled. The cavities of the fused mass contain hexagonal prisms as 
much ns 2 cm. in length and 1 mm. in width. The best results were 
obtained with the mixture corresponding with kampylite (Analysis 4), 
the prisms being well developed and perfectly transparent. The 
crystalline products obtained had the following compositions:— 



PbsAsgOs. 


PbOV 

Total. 

Sp. gr. 

1. 

89-75 


9*92 

99-67 

7*12 

2. 

84-73 

4-97 

10-03 

99-73 

6*93 

3. 

79-85 

10*06 

8*98 

98*89 

6-97 

4. 

69-78 

20-02 

10-07 

99-87 

6*93 

6 .. 

46 -05 

44-87 

9*79 

100-71 

— 

6. 

29-37 

59-24 

10*31 

98-92* 

— 

7. 

19-43 

68-98 

10-12 

98-63 

1 

8 .. 

10-21 

79-67 

9*71 

99-59 

— 

9. 


89 -87 

10*14 ' 

100-01 



On the addition of a small quantity of lead chromate, yellow or 
orange ciystais are obtained. In rare cases, they are of a grass-green 
colour. B. H, B. 


Uranite from Madagascar. By B. Janhettaz {Zeii KrysL Min,, 
14, 608, from JBnlL soo, franq. min., 10, 47).—^The mineral examined 
forms greenish-yellow aggregates of crystals exactly similar in ap¬ 
pearance to those of Autun. Analysis gave the following results 

HgO, PA* l^Os. FeA- CaO. Total. 

22^08 14*93 5o*08 T36 6*51 99*96 

These results eori'espond with the formula (U02,Be,Ca)3P208 + 
I 2 H 2 O. Of the proportion of water, 9 iper cent, is evolved at 65"** 

B. H. B. 

Baryto-celestiue from Werfea in Salzburg. By E. HATtE and 
H, Taitss (Jahrh, /. Mim, 1888, ii, Bel, 210, from Tschermak's min, 
Mitth., 9,227—231).—The baryto-celestine accompanying the wagner- 
ite of Werfen has hitherto been regarded as barytes. It forms 
druses, crystals l‘S cm. thick, and radiated or granular masses. It is 
of a pink colour, and translucent, with a hardness of 3*5 and a 
sp. gr, of 4*17. Analysis gave 84*80 per cent, of barium sulphate 
and 15*05 of strontium sulphate. The formula is 4 BaS 04 + SrS 04 . 

B. H. B. 

Arseniopleite, a New Swedisli Mineral. By L. J. IgelstrOm: 
(^Jahrb. f, Iftn., 1888, ii, Mem., 117—122).—Numerous rare and new 
minerals occur with braunite and hausmannite at the manganese 
mine, SjGgrofvan, in the parish of Gryhyttan, Oerebro, Sweden, In 
November^ 1887, the author discovered there another new mineial, 

* 99*51 in the origiiial paper. 
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whicli he names a7*seniopleite from tho metal arsenic, and 7r\e7ov 
(more). The mineral occurs in intimate association with rhodonite 
in small veins in dolomite. It also occurs in the same rock in 
masses 0*5 to 1 cm. in thickness. Its colour is cherry-red. 
crystals have been found. It is uniaxial and positive, and judging 
from the cleavage appears to crystallise in rhomhohedral forms. 
Analysis gave the following results:— 

AssOs. MnO. Ee.^ 03 . PbO. CaO. MgO. H 3 O. Total. 

44*98 28-25 3*68 4*48 8-11 3*10 5*67 98*27 

Traces of SbaOs and 01 were observed. Arseniopleite is a basic 
arsenate, like olivenite. It resembles most closely diadelphite and 
synadelphite. It, however, contains no alumina. Its relation to the 
other hydrated arsenates occurring in Sweden may be seen from the 
following list:— 

Ohondroarsenite.... (Mn0)6As206 + 2-^H2Q. 

Xanthoarsenite .... (Mn0)5As206 -h 5 H 2 O (Abstr., 1886, 25). 


Hsemahbrite . (Mn 0 ) 6 As 206 + 5 H 2 O. 

Polyarsenite . (Mn 0 ) 4 As 205 -f H 2 O (Abstr., 1887, 347). 

Allactite... (MnO^iAsaOs + 4 H 2 O. 

Diadelphite.. (Mn 0 ) 8 As 206 + Al 20 s(Fe 203 ) 4 - 8 H 2 O. 

Synadelphite. (Mn 0 ) 5 As 205 + Al 203 (Fe 203 ) + 5 H 2 O. 

Arseniopleite. 3 (Mn 0 ,Ca 0 ,Pb 0 ,Mg 0 )sAs 20 s + 

Mn203(Fe203) 3 H 2 O* 


(Compare Abstr., 1887, 902.) B. H. B. 

Treatment of Natural Silicates with Hydrochloric Acid as a 
means of Ascertaining their Structure. By B. A. Schneideb 
(Amer. Ohem. 10, 405—^08).—Beferring to the recent paper by 
Clarke (Abstr., 1888,659), the author remarks that the weathering of 
minerals may be used for drawing conclusions as to their constitution, 
and suggests the carrying out of a number of experiments, substi¬ 
tuting hydrochloric acid for the atmospheric carbonic anhydride, and 
accelerating its action by heating in sealed tubes in a water-bath, the 
mineral being finely powdered. H. B. 

Minerals of the Tyrol. By A. Catheeut (Jalrh. f. Min., 1888, ii, 
Bef., 220'—221, from Tsch&rmaWs min* Mitth., 8,400—4(13).—1. The 
so-called Faragonite from the Zillerthal .—The composition of this 
mineral is found to be that of talc, aiid not that of mica. It is as 
follows:— 


SiOg. KgO. FeO. HgO. Total. 

62*24 30*22 2*66 4*97 100*09 

This talc is the matrix of the actinolite from this locality. 

2, A New Fseudom'Orph cfFassmie .—This was found at Monzoni in 
association with crystals of grossular remarkable for the oocurretiee 
of the rare plane 40|, first observed by Bauer on garnet from 
Oravicza. The composition Of the fassaite ia as follows 
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ville. Some of tlie crystals were 2 inclies in length, and in perfec¬ 
tion, depth of colour, and transparency, rival those from St. Gothard. 

6. Aragonite Fseudomorph, —crystal from Pima Co., Arizona, 
originally consisted of aragonite, hnt had been almost entirely 
changed and impregnated by ferric and manganese oxides. It had 
an outer coating of white cacholong. B. H. B. 

Artificial Formation of Mica. By C. Doblter (Jahrl, /. Ifm., 
1888, ii, Mem., 178—180).—InMay,18fe, the author announced to the 
Royal Academy of Sciences of Vienna, that he had successfully pro¬ 
duced mica a^ificially. From alumina-hornhlende and augite he 
obtained biotite, and from pennine and glaucophane he obtained 
phlogopite, when these minerals were fused with magnesium fluoride 
a nd sodium fluoride at a red heat. In the same manner, biotite is 
obtained on fusing the silicate, K2Al2Si208 4- Mg^SiO*, with sodium 
and magnesium fluorides. When feiTOUs silicate is substituted for the 
magnesium silicate, ferriferous biotites are obtained. Recently the 
author has obtained very excellent results by fusing garnet and anda- 
lusite with fluorides. Biotite, closely resembling that from Vesuvius, 
is obtained by fusing pyrope or almandine with sodium and mag¬ 
nesium fluorides. Very beautiful crystals of muscovite are obtained 
by fusing andalusite with potassium fluoride, silicon fluoride, and 
aluminium fluoride in the proportion of 4 : 3 : 1 at a low red heat. 
Curiously enough, the artificial mica usually exhibits a smaller axial 
angle than the natural. Zinnwaldite is obtained by fusing, at a duE 
red heat, andalusite with 4 parts of potassium fluoride, 3 of silicon 
fluoride, 2 of aluminium fluoride, and 1 of lithium carbonate. 

B. H. B. 

CMastolite. By M. Rohbbach (Ghem. Gentr,, 1888, 942, from 
Zeit. deut. geol. ges,, 39, 632—638).—The author again points out that 
the characteristic cross-like division of the coal-black substance has 
ho connection with a twin-formation, but most probably with a crys¬ 
talline “ gi’owth which, according to the author’s view, has been 
brought about as follows:—The primarily-formed black, prismatic 
crystals have grown on the ooP faces more than on the edges, and, 
consequently, appear notched ; the black, slate-like particles cover¬ 
ing the ciystals are pressed back from the faces, but on the edges 
they become enclosed by the substance of the crystals. 

J. W. L. 

Cordxerite-gneiss from Connecticut. By E. 0, Hoyby (Amer. 
J. ScL, 36, 57—58).— Cordierite (or iolite), which has hitherto been 
found in America only as an accessory constituent in rocks, has been 
found at Guildford, near l^ew Haven, with biotite, quartz, and some 
plagioclase constituting a true gneiss. This is the first time cordierite- 
gneiss is reported from America. B. H. B. 

Occurrence of Piemontite. By B. Koto (Zeit Krysi. 14, 
599—600, from /. Colt Sci, Tokyo, 1, 303) .^Ih a former paper, the 
author described the occurrence of piemontite (manganese-epidote) 
with glaucophane-bearing rocks of the archman-schist series. The dark- 
violet rocks are developed most typically in Jie vicinity of the town 
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of Toknsima, on fhe island of Shikokn. Here piemontite occnrs in 
association with fine qnartz grains, forming a stratified rook, in which 
sericite, garnet, rutile, orthoclase, and specular iron ore occur as 
accessory constituents. In the glaucophane-schists, piemontite also 
occurs as an accessory constituent. An analysis of piemontite, isolated 
by means of Thonlet’s solution, from Otakisan in the proyince of 
Awa, gave the following results:— 

SiOg. AI2O3. FeA- MnsOa. CaO. MgO. IS’a^O. HgO. Total. 

36*16 22*52 9*33 6*4S 22*05 0*40 0*44 3*20 100*53 

Piemontite-sehist is widely distributed throughout Japan. Like 
glaucophane-schist, it occurs in the lowest portion of the chlorite- 
sericite gneisses of the arch^an formation. B. H. B. 

Origin of Primary Quartz in Basalt. By J. P. Iddings {Amer. 
J. SgL, 36, 208-—222).—The basalts in the yicinity of the Rio Grande 
Canon, Tewan Mountains, Kew Mexico, contain porphyritic rounded 
grains of crackled quartz, surrounded by light green shells of micro¬ 
scopic augites. Similar remarkable occurrences of free silica in 
a basic magma are met with in the lithophysee of the rhyolitic 
obsidian from Obsidian Cliff, Yellowstone National Park, and from 
Cerro de las Navajas, Mexico, This anomalous association of primary 
igneous materials was most probably brought about by great pressure 
and aqueo-igneous action, induced by the influence of water-vapour 
absorbed in the molten glass. In order to show that the chemical 
composition of quartz-bearing basalts is not characteristic of a par¬ 
ticular modification of rock magma, the author gives the following 
analyses:— 



L 

n. 

III. 

IT. 

Y. 

YI. 

SA. 

52-27 

52-37 

51-67 

52*38 

67-25 

56*28 

TiO,. 

1*49 

1*60 

1*43 

1*22 


0*84 

AI3O3. 

17-68 

17*01 

17*72 

18-79 

16*45 

14-28 

F0gO3. .•••«. 

2-SI 

1*44 

6*24 

2*88 

1*67 

4*69 

FeO. 

5*00 

6*89 

1-78 

4*90 

4-72 

4*05 

MnO. 

0*23 

0*32 

0*45 

0*18 

0*10 

0*16 

CaO.. 

8*39 

7-69 

8*82 

7-70 


7-94 

MgO.. 

6*05 

6*86 

4-91 

4*91 

6-74 

6*37 

BaO. 

0*06 

0*06 



-P. 



1*58 

1*59 


1-76 

1*57 

1*28 

KagO ...... 

4*19 

3*51 

3*59 

3*99 

8*00 

2*98 

LigO 

— 

— 

— 

— 

_ 

0*01 

HjO. 

0*82 

1*29 

o*e?4 


0*40 

o-rs 

CO*. 

trace 

0-87 

0*58 

- 



. 

— 

—p 

— 



0*40 

CL..... 

trace 

trace 


hbh 


0*17 

Total...,.,. 

100-27 

99*90 

. 99*88 

99-91 

100*35 

100-28 


B. H. B. 
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Peridotite of Iron Mine Hill, Cumberland, Rhode Island. 

By M. B. Wadsworth (Jahrh. /. Min., 1888, ii, Ref., 224—225, from 
Bull. Mm. Comp. Zool Earoard, 7, 183).—The mean of a number of 
analyses of the iron ore, peridotite, from Iron Mine Hill, Cumberland, 
Rhode Island, was as follows 

SiOo. AlA. + S’eO. MnO. CaO. MgO. TiOs. 

22*87 10*64 44*88 2*05 0*65 5*67 9*99 

7m. H2O. Total. 

0*20 (3*05) 100*00 

Under the microscope, the ore is seen to consist of magnetic pyrites, 
olivine, plagioclase, and actinolite. B. H. B. 

The Badenweiler Ore Deposit. By A. Wollekanh (Zeit. Knjst. 
Min., 14, 624—628, from Verh. phys. 07ied. ges. Wurzburg, 20, 39).— 
The ore deposit of Badenweiler traverses a highly siliceous sandstone, 
and is enclosed on the one side by granite and porphyry and on the 
other by Keuper marl, in which rocks numerous branches of the 
deposit are met with. After giving a geological sketch of the vicinity 
of Badenweiler, the author gives the results of his petrographical and 
chemical investigations of the crystalline rocks of the district. The 
somewhat coarse-grained granite of the Borstgartchen contains oligo- 
clase, orthoclase, and mica, analyses of which minerals are given. As 
further macroscopic constituents, quartz, hornblende, and ortbite are 
met with, whilst magnetite, apatite, zircon, rutile, anatase, and 
epidote occur microscopically. The minerals found in the ore deposit 
include barytes (analysis given), quartz, fluorspar, brown-spar, zinc- 
blende, zinc silicate, galena, anglesite, linarite, cerussite, pyro- 
mo3T>hite (three analyses given), yellow lead ore, and copper pyrites. 
TVom the last-named mineral, copper glance and copper indigo are 
produced in indistinct pseudomorphs. Other products of decomposi¬ 
tion are chrysocolla, malachite, and limonite. The quartz appears to 
be younger than the barytes and fluorspar, after which it forms 
pseudomorphs. The memoir concludes with a discussion of the 
genesis of the ore deposit by lateral secretion. B. H* B. 

Mineral Springs in tbe Admirals-gartenbad, Berlin- By R. 
Bresekius (J. pr. Gliem. [2], 38, 236—^24U).-^On 24th January, 1888, 
the spring delivered 12*8 litres per minute; the temperature of the 
water was 15*2% the air temperature being 5®. The water was 
perfectly clear, but deposited oxide and phosphate of iron on exposure 
to air; its sp. gr. at 17*6^ was 1*0210165 no micro-organisms were 
developed in the bacteriological research. The detailed analysis is as 
follows, all the carbonates being calculated as normal carbonate 
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In 1000 parts by weight. 


Sodium chloride. 26*715139 

Potassium chloride... 0*139062 

Lithium chloride. 0*002197 

Ammonium chloride............ 0*018855 

Calcium chloride. 0*52()697 

Magnesium chloride. 0*644199 

Sodium bromide. 0*020943 

Sodium iodide. 0*000598 

Calcium sulphate .. 0*297493 

Strontium sulphate .... .. 0*037129 

Barium sulphate ... trace 

Magnesium carbonate. 0*245551 

Ferrous carbonate... 0*008097 

Manganous carbonate... 0*000160 

Aluminium phosphate .. 0*000107 

Aluminium silicate (Al20a,3Si02). 0*00*2173 

Calcium borate. 0*005807 

Silica.... 0*013925 


28-672132 

Carbouic anhydride combined with'] 
the normal carbonates^ to form > 0*131754 
bicarbonatee ................ j 

Free oai*bonio anhydride.. 0*014010' 

28*817896 

The author compares this T^ater with other waters as to its contents 
o£ sodium, calcium, and magnesium chlorides, sodium bromide, and 
sodium iodide. A. G. B, 

Analysis of Eoncegno-water. By M. GlIseb and W. Ka^umaot 
(Ber., 21, 2879—2881).—^The quantity of water flowing from this 
medicinal spring, which has its source in the Tesobo Mountain, varies 
during the year. The analysis of a sample taken at the time of 
greatest flow is given below; one litre at 18® containing— 


B 3 AS 04 . 

FeSO.. 

Fe 2 (S 04 ) 3 . 

Fe3(P04)2. 

A 1 j( 804 )s. MnSO., 

0*1531 

0-0072 

3*0980 

0-0285 

1-5672 0-1684 

C 0 SO 4 . 

NiSO.. 

Z 1 XSO 4 . 

C 11 SO 4 , 

CaSO^. MgS 04 ^ 

0*0353 

0-0862 

0*0121 

0-0306 

1-9072 p-3657 

K 2 SO 4 * 


If%S 04 . 


OlEanio 


IfaOl.. SiOg. matter. 

0-0400 

0-3009 0-0043 0-1274 0-2280' 


Total solids, by direct estimation, 8*1440 grams. 

A comparison with the analysis previously given (Abstr., 1888, 
796) shows that the quantity of arsenic acid has decreased consider* 
ably (38*1 mgrm. per litre), whilst th^ other constituents are preser^t 
in ahnost the same quantities as before. F. S. K. 
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Analyses of tlie Waters of some American Alkali Lakes, By 
T. M. Chataed {Amer, J. 36, 146--150).—The four analyses 
given represent the most important alkali lakes so far knov^n. For 
determining the boric acid, Gooch’s method (Abstr., 1887, 299) was 
found to be the most accurate. Of the four lakes, the most northern 
is Albert Lake (I), in south-east Oregon. The sample analysed '^^'as 
taken in September, 1887, 1 foot below surface, and 35 feet from the 
shore; sp. gr. 1*03117 at 19 8°. IL Big Soda Lake, near Ragtown, 
Churchill Co., Nevada; sample taken in 1881 at the depth of 1 foot; 
sp. gr., 1*0995 at 19*8°. HI. Mono Lake, California, although of a 
composition favourable to utilisation, is practically inaccessible on 
account of its great altitude. The sample was taken in 1882 at the 
depth of 1 foot ; sp. gr. 1*045 at 15*5°. lY. Owen’s Lake, Inyo Co., 
California, is 17 miles long and 9 miles wide, its greatest depth being 
51 feet. It is estimated to contain 22 million tons of sodium carbo¬ 
nate. The manufacture of soda at this point has been commenced. 
The sample was taken in September, 1886 ; sp. gr. 1*062 at 25°. 

The analytical results were as follows, a being the composition in 
grams per litre, and h that per cent, of solid constituents:— 



la. 

15. 

Ua. 

115. 

ILla. 

III5. 

IVa, 

IY5. 

SiOg. 

0*232 

0-69 

0*304 

0*24 

0-070 

0*12 

0*220 

0*28 

K........ 

0*538 

1-37 

2*520 

1*95 

0*961 

1-79 

1*644 

2-13 

No....... 

14-690 

37 ‘61 

46-840 

35-58 

19*685 

36*81 

28*500 

36*96 

Oa .. 

— 

— 

— 

— 

0*020 

0*04 

0*014 

0*02 

Mg.; 

— 

— 

0-270 

0*21 

0*065 

0*10 

0*005 

— 

^'© 2^3 • • * < 

— 

— 

— 

— 

J- 0 *003 

0*01 

r 0*014 

0*02 

AI2O3 •... 
SO4. 

0*706 

1*80 

12*960 

10*05 

^ 6*672 

12*48 

to *024 
7*505 

0*03 

9*73 

B2O7 ***** 

— 

— 

0*314 

0*24 

0*160 

0*30 

0*367 

0*49 

CO3,. 

9*486 

24*21 

20*934 

16*23 

13*690 

25*61 

19 *398 

25*16 

ai . 

13*462 

34*67 

45 *690 

35 *41 

12*104 

22*64 

19 *344 

25*09 

H. 

0*058 

0T5 

0*181 

0*14 

0*052 

0*10 


0*10 

Totals .... 

39-172 

8 

i 

129-013 

100*00 

53*472 

100 *00 

i 

77-098 

100*01 


B. H. B. 


Organic Chemistry. 


Isoallylene. By G. Gustayson and N. Dbmjanoff ( J . pr . Ohem . 
[2], 38, 201—207).—Isoallylene may be prepared by the action of 
zinc-dnst on an alcoholic solution of dibromopropylene. The latter, 
best obtained by tbe action of potassium hydroxide on tribromhydrin, 
is allowed to drop slowly into the warm , mixture of zinc-dust and 
80 per cent, alcohol, contained in a flask. The isoallylene evolved is 

♦ lOO *00 in the pa|^ - ' . 
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collected over water, in wliicli it is very little 801111 ) 16 . 10 grams of 

dibromopropylene yield 900 to 1000 c.c. of the gas. 

Isoallylene is a colourless gas, smelling like normal allylene; it 
hums with a strongly luminous flame, and gives no precipitate with 
ammoniacal cuprous chloride or silver nitrate. With aqueous solu¬ 
tions of mercuric chloride or sulphate it gives a white precipitate. 
The gas from 10 grams of dibromopropylene was absorbed by 
35 grams of bromine, the unaltered bromine dissolved in sodium 
hydroxide solution, and the colourless oil washed with water. It 
weighed 17 grams, the calculated yield being 18 grams, and had the 
formula CsHiBrj. Isoallylene tetrahromide smells of camphor, and has 
the sp. gr. 2*729 at 0° and 2*658 at 18° (water at 0° = 1) j it solidifies 
when cooled to —18°, and melts below 0°; at the ordinary pressure 
it distils between 215° and 230° with partial decomposition. Normal 
aliyiene tetrahromide has the sp. gr. 2*690 at 0° and 2*652 at 18°, 
and does not solidify in a freezing mixture. That the two are not 
identical is conclusively proved by the fact that by the action of zinc- 
dust isoallylene is liberated from the one, and normal aliyiene from 
the other. 

On heating sodium with an ethereal solution of isoallylene in a sealed 
tube at 100°, the sodium is converted into a white powder, which 
evolves normal aliyiene when treated with water. Favorsky has 
shown that this conversion of iso- into normal hydro-carbons by the 
action of sodium, is characteristic of the homologues of acetylene. 

When passed into strong sulphuric acid, isoallylene is absorbed, 
and on dilution with water and addition of potassium hydro^de, 
acetone separates; this is a strong argument in favour of isoallylene 
being dimet}iyle7iemethane, CHsICiCHs, thus (1) 0 Ha*CICH 2 + 2 H 2 SO 4 
= OHa'CCHSO.VCHg; (2) CHs-OCHSO^VCHs -f = CHs-CO-OHa 
+ 2 H 2 BO 4 . If this is the case, the ^bromopropylene from which 
isoallylene is obtained must be OH 2 Br*GBrlCH 2 , and isoallylene 
tetrabromide must be CBtaBrCBrg'CHjBr. A. G. B. 

Cyanxtrates. By A. Cuds and O. Pdtensen (J. pr. Ohem, [2], 
38, 208—229).—The amethyst-coloured crystals, obtained wbeu 
cyanuric acid is mixed with ammoniacal copper sulphate, have the 
composition ( 03 N 303 H 2 ) 2 Cn, 2 NB[ 3 . By digesting them with dilute 
ammonia, violet needles of the composition ( 03 N 303 H 2 ) 80 u, 3 NH 3 are 
obtained, and if strong ammonia is nsed a deep blue compound, 
(C 3 N 303 H 2 ) 3 Cu, 4 NH 3 , is formed; but this last is very unstable, 
rapidly losing ammonia in the am. When the first of these ammoniacal 
copper cyanurates is digested with water, a basic copper cyanurate, 
C 3 N 303 (Cn* 0 H )3 -f 3 H 2 O, is formed. An acid copper cyanurate of the 
composition (C 3 N 3 O 3 H 2 ) 2 Cu, 03 N 3 O 3 H 3 ,NH 3 + HoO is formed when 
copper carbonate is digested with cyannrio acid and ammonia. The 
salt, C 3 N 3 O 3 HGU 4* 3 H 2 O, is pre 6 ipitated when sodium cyanurate is 
added to copper sulphate t and normal copper cyanurate, (C 3 N 303 ) 20 u 8 
+ H 2 O, crystallises when acid magnesium cyanurate is mixed with 
copper sulphate. The followii^ cyanurates are alao described; Acid 
magnesium cyanurate, ammoniacal cadmium cyanurate, ammoniacal 
cyanurate, ammoniacal nickel cyanurate, cyanurates of nickel. 
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coBalt, and manganese; tetramethylammoniTini cyamirate, and fnrtlier, 
cyanurates of quinoline, quinine, oineKonine, stryclinine, narco tine, and 
caffeine. A. Gr. B. 

Preparation of a-Dibromliydrin. By 0. Asohan (Ber., 21, 
2890—2892).—a-Dibromiiydrin is best prepared as follows:—Phos¬ 
phorus tribromide (650 grams) is dropped in quantities of from 10 to 
20 grams at a time into pure, warm glycerol (600 grams), the whole 
being well shaken and cooled after each addition of bromide. The 
operation is at an end in from three to four hours. After keeping 
for 24 hours, the mixture is heated on the water-bath for about three 
hours, cooled, diluted with water (3 to 4 yols.), extracted with ether 
and the extract washed with sodium carbonate solution and dried. 
After evaporating the ether, the residual oil is heated at about 200®, 
and then fractionated; the portion boiling at 208—218°, which con¬ 
stitutes about two-thirds of the whole, is finally distilled under 
reduced pressure. 500 grams of glycerol yield 135 grams of pure 
a-dibromhydrin. The requisite quantities of yellow phosphorus and 
bromine can be employed instead of phosphorus tribromide. 

When a-dibromhydrin is treated with nitric acid of sp. gr, 1*48, the 
principal product is a liquid boiling at 78—79° (18 mm.), which con¬ 
tains bromine and nitrogen.- It forms very stable, yellow, readily 
crystallisable salts. P. g. K. 

Epichlorhydrin. By C. Paal (Per., 21, 2971—2973).— 
hydrin methyl ether^ CsHsOlhOMe, is obtained by heating epichlor- 
hydrin (1 mol.) with methyl iodide (1 mol.) at 190°, fractionating 
the product, and removing the free iodine with finely divided silver. 
The yield is about 20 per cent, of the theoretical quantity. It is a 
colourless oil with a pungent smell, exceedingly sensitive to light, 
and miscible with the ordinary solvents excepting water, in which it 
is insoluble. It boils at about 200° with partial decomposition, and 
is readily volatile with steam, 

Chloriodohydrin ethyl ether, OsHsClI’OEt, is prepared by heating 
epiohlorhydrin with ethyl iodide at 200—220^, and purifying the 
product as described above. The yield is 30—50 per cent, of the 
theoretical quantity. It hoils at 200—210° with slight decomposition 
and resembles the preceding compound. 

Chloriodohydrin isopropyl ether, CAOIVOTt^, prepared in like 
manner, boils at 208—212° with partial decomposition and resembles 
the ethyl ether. The normal ^projtyl ether boils at 200—210° with 
slight decomposition; it is relatively stable and less sensitive to light 
than the other ethers which, however, it resembles in other respects. 

P. B. K.‘ 

Propyl-phycite, By A. EAUcompBB rend., 107,629—630), 

—The action of hypochlorous acid on epioidorhydnn results in the 
assimilation of water, most probably because of the acidity , of the 
liquid, and the propyl-phycite obtained by Oarius by saponifying 
the product of this reaction, and described by him as s lower homo- 
logue of erythrol, is in reality ordinary glyc^., ^ \ A B* B, 
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Molectilar Weight and Valency of Perseite. By Maqtjenne 
{Gowjpt, 107, 583—586).—When perseite is treated with boil¬ 

ing hydriodic acid, it is partly conyerted into resinous products of 
indefinite composition, and partly into a volatile liquid which can be 
separated into two fractions boiling at 100—110° and 190—200“ 
respectively. The first is a heptine, isomeric with oenanthylidene, 
which boils at 102—105° after rectification over calcium oxide and 
over sodium ; sp.gr. at 20° = 0*78. The second fraction is a dense red 
oil with a slight ethereal odour. It boils at 192—196° under ordinary 
pressure, and at 92—95° under a pressure of 40—50 mm., but decom¬ 
poses to a considerable extent even when distilled in a vacuum. It 
consists mainly of heptyl iodide with a small quantity of heptine 
hydriodide. 

The dibenzoic acetal of 'perseite, C31H04O7, is obtained by the action 
of benzaldehyde on perseite in presence of alcohol saturated with 
hydrogen chloride. It forms confused, slender, microscopic needles 
which soften at 215°, hut have no definite melting point, and are 
quite insoluble in water and almost insoluble in alcohol. 

These results show that the formula previously attributed to per¬ 
seite (Abstr,, 1888, 807) is incorrect, and that perseite is really the 
next higher homoiogue of mannitol, and has the formula C7H16O7, It 
is the first instance of a heptahydric alcohol and of a sugar containing 
7 carbon-atoms. 0. H. B. 

Constitution of the Glucoses. By B. Raymakn (Ber., 21, 2841— 
2842).—The author considers that the aldehyde and ketone formulse 
explain the chief reactions of the glucoses, and that the reactions 
which Tollens mentions (Kurzes Sandb, d, Kohhnhydrate), as incom¬ 
patible with the assumption that these compounds are aldehydes do 
not afford sufficient gi’ounds for changing the formulse. 

N. H. M, 

Oxidation of Arabinose with Nitric Acid. By H. Kiiiani 
(B er., 21, 3006—3009).—Calcium arahonate is obtained in consider¬ 
able quantities when arahinose (1 part) is heated at 35° for about 
six hours with nitric acid of sp. gr. 1*2 (2 parts), the diluted solution 
^ boiled with excess of calcium carbonate, filtered, evaporated, and 
mixed with alcohol. This method can be suitably employed for the 
preparation of arabonic acid. 

Cahmm triJiydrossyglutaraie is obtained from arahinose as follows:_ 

Arahinose (1 part) is digested at 35° with nifrio acid of sp. gr. i'2 
(2*5 parts); after the evolution of gas has ceased, the solution 
is evaporalted until free from nitric acid, the residual syrup dissolved 
in water (25 parts), boiled with calcium carbonate, and the hot solu- 
^bn filtered. The sparingly soluble, red calcium salt which separates 
is spread on porous plates, and by concentrating the mother-liquor, 
separating the salt, and repeating the process several times, 40^5 
per cent, of the weight of the arahinose employed is obtained in the 
form of calcium trihydroxygluiarate. It is very similar to calcium 
saccharate in appearance and in its behaviour when heated with 
water. The potassium salt, CgHAKa, crystallises in large, colourless 
monocHnic plates or prisms, is readily soluble, and is not converted . 
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into tlie acid salt when the aqneons solution is evaporated with acetic 
acid. Lead acetate and silver nitrate produce white precipitates in 
an aqueous solution, 

Trihydroxyglufaric acid, CsHsO?, obtained by decomposing the 
calcium salt with oxalic acid, crystallises from alcohol in colourless, 
microscopic plates, melts at 127°, and does not reduce Fehling’s solu¬ 
tion. The normal ammonium salt crystallises in slender needles and 
is very readily soluble. F. S. E. 

Action of Nitrous Acid on Hexamethyleneamine. By P.. 
Mater (Ber., 21, 2883—2890).— Trimethylenetunitrosamme, CaHeNeOa, 
is obtained when an ice-cold solution of hexamethyleneamine (1 part) 
in water (40 parts) is mixed with ice-cold, dilute (1|- per cent.) 
hydrochloric acid, and a solution of sodium nitrite (2|- parts) in a 
small quantity of water immediately added. After about 15 minutes, 
the yellowish, crystalline substance which separates at the surface is 
thrown on to a filter, washed with cold water, and dried on porous 
plates. The yield is 50 to 60 per cent., or more, of the amine 
employed. It crystallises from boiling alcohol, in which it is 
moderately soluble, in small, yellowish, silky needles or prisms, melts 
at 105—^106'*, and is readily soluble in cold acetone, but only 
moderately so in warm benzene, chloroform, and ether, and insoluble 
in light petrolenm. It dissolves unchanged in cold glacial acetic acid, 
and the molecular weight determined by Raoult’s method was found 
to he 196. On exposure to moist air, the crystals lose their silky 
appearance, and when treated with cold water, a slight evolution of 
nitrogen occurs. It melts under boiling water to a yellowish oil 
which gradually dissolves with evolution of nitrogen, and the solution 
contains formaldehyde. The same decomposition takes place, but 
much more quickly, when it is warmed with glacial acetic acid or 
dilute acids, hut the decomposition into formaldehyde and nitrogen is 
not quite quantitative, as traces of ammonia are formed at the same 
time. When heated in a capillary tube, or when treated with con¬ 
centrated acids, it is immediately decomposed with evolution 
nitrous fumes, and when heated on platinum foil it explodes. It 
gives Liebermann’s reaction. The filtrate obtained in the prepara¬ 
tion of this compound contains unchanged hexamethyleneamine; if^ 
however, the mixture is kept for a long time before separating the 
nitrosoamine, the latter is decomposed into formaldehyde and nitro¬ 
gen, and some of the hexamethyleneamine is converted into form¬ 
aldehyde and ammonia* 

Dinitrosopentamethylenetetramine was obtained by gradually add¬ 
ing dilute bydroehloric acid to a solution of hexamefiiyleneamine and 
sodium nitrite (compare GHess and Harrow, Abstr*, 1888,1268)* It 
melts at 202—203°, and gives Liebermann’s nitroso-reaction; 

ES*E./ 

Identity of Putresine and Tetramethylenediarame. By L* t, 
UnRiNSZKT and E. Baumaot (Her., 21, 2938—2941).—A direct 
parison of the dibenzoyLderivatives of putresine {Primer), tetra- 
methylenediamine, and the qompotind obtsxned by 

von. rvT. ‘ V, vsE ‘ ’ 
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the urine of a patient suffering from cystinuria (compare Abstr,, 
1888, 1296), proved that these bases are identical. 

Concentrated solutions of guanidine, creatine, creatinine, and similar 
compounds give a precipitate vdth soda and benzoic chloride, whereas 
no separation occurs in solutions containing less than 0*5^ gram of the 
bases ; it is therefore necessary that when benzoic chloride is used as 
a reagent for diamines (Zoc. dtS) only very dilute solutions of the 
latter should be employed. S. K. 

Decomposition, of Acetone witbi Bleaching Powder. By W. 

E. Orkdorfp and H. Jessel (Amer. GJiem. 10, 36B—367).—Liebig 
stated that acetone could advantageously be substituted for alcohol in 
the preparation of chloroform; this statement has been contradicted 
by Siemerling, yet chloroform is now largely made from acetone. In 
a number of trials, the yield was 166 to 173 per cent, of the weight of 
the acetone used, and the residual liquors contained considerable quan¬ 
tities of calcium acetate. The reaction is represented by 2 CO(OHs )2 
-f- eOaOCh = 2 CHCI 3 + 2Ca(OH)2 + SCaCh + Oa(CH 3 -COO)a. 
Liebig states that calcium carbonate is precipitated during the reaction, 
but the precipitate is calcium hydroxide. Acetophenone similarly 
treated with bleaching powder, yields chloroform, calcium hydrate, and 
calcium benzoate. H. B. 

Dinitrosoacetone. By H. v. Pechmann and K. Wehsarg (Ber., 
21, 2989—2993).— ^When dinitrosoacetone (compare Abstr., 1887, 28) 
is boiled with water or acids, it is decomposed into carbonic anhydride, 
hydragen cyanide, water, and ammonium hydrogen oxalate; but when 
it is heated with glacial acetic acid, oxamic acid, melting at 210®, and 
hydrogen cyanide are formed. 

Trimirosopropane, IsrOHICH’G(NOH)*CH!!N'OH, prepared by heat¬ 
ing a mixture of dinitrosoacetone (1 mol.), hydroxylamine hydro¬ 
chloride (1 mol.), sodium acetate (1 mol), and water at 50—60° for 
1 to 2 hours, separates from hot water in the form of a colourless, 
crystalline powder melting at 171° with sudden decomposition. It 
is only sparingly soluble in ether, bnt readily soluble in alcohol, from 
which it crystallises in needles, and it dissolves slowly, but in con¬ 
siderable quantities, in hot water. It behaves like dinitrosoacetone 
when heated with ddute acids, but its aqueous solution can be boiled 
for a short time without decomposition taking place, Ferric chloride 
gives a brownish-red coloration with a dilute aqueous solution; 
ferrous sulphate produces a wine-red colour, and the solution then 
gives a violet precipitate with soda. 

Diniirosoacetonehydrazonej ]SrOHlCH*C(]Sr 2 HPh)’OH*!N'OH, pre¬ 
pared by treating dinitrosoacetone (I mol.) with phenylhydrazine 
(1 mol.) in hot, alcoholic solution, crystallises in yellow needles, melts 
at 145° with decomposition, and is readily soluble in alcohol and 
ether, more sparingly in benzene and light petroleum, and insoluble 
in water. It dissolves in alkalis with a yellow, and in concentrated 
sulphuric acid with an orange-yellow coloration. The acetyUdeviror 
tive, C»H 9 !N" 402 Ac, a light yellow, crystalline compound, melts at 
133°, and is soluble in dilute alcohol. It dissolves in alkalis with a 
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yellowisli coloration, but tbe solution becomes colourless on boiling, 
and on adding acids, a compound, C 9 B[slSr 40 , is precipitated in shining, 
colourless needles. This substance is also formed when the acetyl- 
derivatiye is boiled with water. A compound, Ci 5 Hj 2 N' 4 , is obtained 
when dinitrosoacetone is heated with excess of phenylhydrazine 
acetate. It crystallises from hot alcohol or benzene in shining, yellow 
plates melting at 122°. It is not acted on when boiled with ferric 
chloride, and its solution in concentrated sulphuric acid does not give 
a coloration with this reagent. P. S. K. 

Sulphoisovaleric Acid. By G-. be Yabba {Ghem. Centr., 1888, 
887—888, from Bend. Acad, dei Lincei [4], 4, 1).—100 parts of 
isovaleric acid are mixed with 100 parts of chlorosulphonic acid, and, 
after the spontaneous reaction has ended, the mass is heated to 150° ; 
it is then diluted with several volumes of water, and distilled from the 
oil-bath until the distillate no longer has an acid reaction. The distil¬ 
late is then heated with plumbic carbonate for some time, filtered while 
hot, and the lead precipitated from the solution by Ixydrogen sul¬ 
phide, the vsolution of the free acid being concentrated in a vacuum. 

Sulphoisovaleric acid so obtained forms deliquescent crystals. The 
aqueous solution partly decomposes when heated on the water-bath. 
The lead salt, C 6 H 8 S 05 pb. 2 H 20 , crystallises from water in colourless, 
odourless, small plates, which taste sweet; they are slightly soluble in 
water, and insoluble in alcohol, ether, and chloroform. The barium 
salt, containing 1 mol. H^O, forms small, tabular crystals, without 
smell or colour, and taste bitter. It is soluble in water, insoluble in 
alcohol, ether, and chloroform. J. W, Jj. 

Constituents of Cocoa Pat. By P. Graf (Arch. Fharm. [3], 26, 
830—846; comp. Kingzett, Trans,, 1878, 38).—The melting point of 
various samples of commercial cocoa butter from widely ^fPerent 
sources was determined both in open and closed glass tubes. In the 
open tube, the results varied from 29° to 33‘4°, whilst in the closed 
tube 11 samples gave 34*3° and one 33*5°. The whole of the samples 
were mixed together for the further investigation. The fab was 
found to contain hardly any free acid. Two determinations of 
glycerol averaged 9*59 per cent. A little cholesterin and small 
quantities of formic, acetic, and butyric acids were detected. After 
the separation of oleic acid, the solid fatty acids were isolated by 
firactional crystallisation, followed by Heiutz’s method of fi'actional 
precipitation by means of magnesium and barium acetates. Ko 
acid with a higher molecular weight than arachidic acid was found; 
this confirms Traub’s statement that he was unable to find theobromic 
acid asserted to be present by Kingzett. The presence of oleic, 
stearic, and palmitic acids was confirmed; and either lauric acid or^ 
one of its isomerides was isolated: there was not sufficient material 
at hand to settle this point. J. T, 

Action of Hydrogen Phosphide on Aldehydes and Ketone 
Acids. By J. Messinoer and C. Engebs (Ber., 2X, 291^2928).— 
The compound obtained by passing hydrogen phosphide and hy^ 
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drogen cHoride into an ethereal solution of pyrnvio acid has the 
constitution P( 0 Me<^» 3 , and is named hy the authors ^hos- 

phorus-trianJiydropyrumc acid (compare Abstr., 1888, 441). It is in¬ 
soluble in cold acids, and on beating, decomposition takes place. 
It dissolves in warm, glacial acetic acid, and separates unchanged on 
cooling. It is not acted on by bromine even at 150°, but when 
boiled with water it is decomposed into pyruvic acid and hydrogen 
phosphide. 

Fkosphoms-trihydrcypyruvic acid hydrazide, 

P[CMe(OH)-C(OH):3!l3HPh]s, 

is formed when the preceding compound is warmed with phenyl- 
hydrazine in alcoholic solution; it is a colourless, crystalline com¬ 
pound, melts at 132°, and is moderately soluble in alcoholic ether, but 
only sparingly in cold alcohol, and almost insoluble in ether. 

Eydmzonepyruvic acid hjdrazide, CisHibHaO, is formed, together 
with hydrogen phosphide, when phospborustrianhydropyruvic acid 
is heated with excess of phenylhydrazine, in which it is readily 
soluble. It crystallises from hot alcohol in colourless, shining plates, 
melts at 162°, and is only sparingly soluble in cold alcohol and ether. 

Fhosphcriis-trihydropyruvic add dianilide, 

CONEPh-CMe(6H)-P<g^®^g|];gg>lTPli, 

is obtained when aniline is gradually added to an alcoholic solution of 
phosphorus-trianhydropyruvic acid. It separates from warm alcohol 
in colourless crystals, melts at 158°, is very sparingly soluble in cold 
alcohol and insoluble in water or ether. It is completely decom¬ 
posed, with separation of phosphorus, when treated with hydrogen 
chloride in alcoholic or ethereal solution. 

Diliydrazonepyruvicacidhydrazide, jN‘Ph( 00 *CMe!N 2 HPh) 2 , is formed 
when the preceding compound is treated with phenyihydrazide. It 
crystallises from alcohol in small needles melting at 169°. 

Pbosphorns-trianhydropyruvic acid and toluylenediamine yield a 
crystalline compound, CgHgOeP -f 2 C 6 H 3 Me(]S[H 2 ) 2 , which melts at 
1?8° with decomposition. 

Hydrogen phosphide, in presence of hydrogen chloride, has no 
action on ethyl acetoacetate or benzoyloarboxylic acid, but tribromo- 
pyruvic acid absorbs the gas in considerable quantities with evolution 
of hydrogen bromide and the ultimate formation of phosphoms-tri- 
anhydropyruvic acid. F. S. K. 

AetioH of Heat on Tartaric Acid in Aqueous Solution. By 
E. M. Webarb' {QJiem. Oentr.^ 1888, 889, from AtU. B, Acad* Sdi. 
Torino^ 6 , 65—67).—The author noticed that when tartaric acid had 
been heated for several days in sealed tubes with ferrous sulphate, 
several of the tubes exploded violently, and in the others a consider¬ 
able quantity of carbonic anhydride was found. As the ferrous salt 
had not become oxidised at all, the reaction had not been a, simple 
reduction of the tartaric acid. Tartaric acid heated with water alone 

150° in sealed tubes also suffered a considerabk loss of carbonic 
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ariliydride. In one experiment, tlie antlior opened tlie tube after 
beating, allowed the carbonic anhydride to escape, then sealed it 
again, and submitted the contents to a further heating, and repeated 
the operation until no further evolution of carbonic anhydride took 
place, after which the resulting liquid was found to contain pyro- 
tartaric acid along with undecomposed tartaric acid. J. W. L. 

Freezing Points of Solutions of Aluminimn Alkyls. By E. 
Louise and L. Roux (Gom^t, rmd., 107, 600—603).—Pure ethylene 
bromide was used as a solvent, the molecular reduction, T, with this 
liquid being 118. The number obtained with mercury propyl was 
Sl24*8; mercury isobutyl, 122*7; mercury isoamyl, 123*6; mercury 
phenyl, 120*4. 

AlumiTn' TiTn ethyl gave a molecular reduction of 116*6, which agrees 
with the formula AhEts. 

Aluminium propyl, obtained by the action of aluminium on 
mercury propyl, is a colourless, mobile liquid, which boils at 250'^ and 
takes fire in contact with the air. Aluminium isomnyl, obtained in a 
similar way, is a somewhat viscous, colourless liquid, with an odour 
of amyl compounds; it boils at 250° under a pressure of 80—100 mm., 
and does not readily take fire in contact with the air. The molecular 
reduction with aluminium propyl is 92*8, and with aluminium iso¬ 
amyl 84*6. These values agree more closely with the formula Al^Re 
than with AIR 3 , and hence confirm the conclusions deduced from 
vapour-density determinations (Abstracts, 1888, 683). 

0. H. B. 

Substituted Pyromucic Acids. By H. B. Hill and A. W. 
Palmee (Amer* Ohem, 10, 373—391).—With the exception of a 
sulphopyromucic acid briefly described by Schwanert, no furfuran- 
derivatives containing the sulphonic group are described; yet the 
general behaviour of pyromucic acid is similar to that of benzoic acid. 

Sulphopyromucic acid is readily formed hy treating pyromucic acid 
with fuming sulphuric acid. The acid itself is extremely soluble in 
water, but may be obtained in large, deliquescent cr^’^stals. The follow¬ 
ing salts are described: BaCsHaSOe + 4HgO ; Ba( 05 H 3 S 06)2 4- 4H?0, 
and also with 6 H 2 O; CaCgH^SOe 4 SHaO; PbOsH^SOe - 4 - 2^0, all 
readily soluble in hot water; Ag 2 C 6 H 2 SOe is sparingly solubje in 
water; E: 2 C 5 H 2 S 06 + 4 6 HAand 

NaCsHaSOs 4 H 2 O; all very soluble. All these salts crystallise 
readily. By treating the dry sodium salt with phosphorus penta- 
chloiide, and the resulting viscous oil with apimonia, the crystalline 
^-sulphopyromucamide, 05 H 3 S 04 (KH 2 ) 2 , is obtained; it is readily 
soluble in hot water, and melts at 213°. The dry acid is only decom¬ 
posed by bromine at 100 °, dibromosuccinic acid and other products 
being formed; in aqueous solution the acid is mainly converted into 
fumaric acid. Dilute nitric acid oxidises it slowly, and also produces 
f umaric acid and some oxalic acid; concentrated nitric acid at 
readily converts it into Edmkhardt’s ^-nitropyromucic acid, and at 
the same time a neutral substance, in all "probability 
f nrf uran, is formed. - 

Although bromiue-derivatives of ^sul|^q|>yr0urno^ acid cannot, be 
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obtained by the action of bromine, they may be obtained by sul- 
phonating the corresponding bromopyromucic acids: ^-JBromo- 
^•‘Sulpliojpyromucic acid is extremely soluble in cold water, and forms 
deliquescent crystals. The salts— 

BaOsHBrSOfi + 4 H 2 O; CaCsHBrSOs + 6 H 2 O fPbOsHBrSOe + 4 H 2 O ; 

KaCsHBrSO^ + liHaO (?) 

are described 5 tbey are all crystalline and soluble in water. That the 
acid is really a derivative of ^-snlphopyromncic acid is proved by 
obtaining this acid by treatment of the bromo-acid with zinc and 
ammonia. Bromine in aqueous solution readily converts the bromo- 
acid into monobromofumaric acid. Concentrated nitric acid readily 
yields ^-hromo^c^nitropyromucio acid, soluble in water, alcohol, &c., 
and melting at 159—1(50°. 

^-c^^Bihromo-B-sulpliopyromtieiG acid is prepared by dissolving ^- 7 -di- 
bromopyromncic acid in fuming sulphuric acid, but it is more advan¬ 
tageous to use the mixture of ^- 7 - and ^-^-dibromopyromncic acids 
resulting from the decomposition of the tetrabromo-acid, as the 
/d-^-dibromo-acid js but little acted on by the sulphuric acid. The 
acid in question is very soluble in water, and is crystalline; the 
following salts are described: BaCsBraSOe -h 5 H 2 O and also with 

3 H 2 O; PbCsBr^SOs f 4 H 3 O; AgaCfiBraSOe + H 2 O; KaCsBr^SOs 4- H^O. 
That the sulphonic acid occupies the ^-position, the only pos¬ 
sible one, is proved by treatment of the above barium salt with 
zinc-dust and ammonia, when the S-sulphopyromucic acid first 
desciibed is obtained. Bromine in aqueous solution readily oxidises 
the barium salt, giving barium sulphate and dibromorualeio acid. 
Dilute nitric acid oxidises it to dibromosuccinic acid. Concentrated 
nitric acid yields a mixtnre of j3-7-dibromo-^-nitropyromucio acid, 
crystallising from water in sparingly soluble, slender, yellow needles, 
that melt at 204—205°, and /3^-dihromo-«a-dinitrofurfuran, a substance 
melting at 150—151° and crystallising from benzene, as the compound 
C 4 Br 3 (]!^’ 03 ) 20 ,C 6 H 6 , which readily gives off this benzene of crystal¬ 
lisation. H. B. 

Metadiethylbenzene. By A. Toswinkel {Ber,, 21, 2829—2831). 
Metadiethylbemme, 06 H 4 Et 2 , is obtained, together with the para- 
compound, by the action of ethyl bromide and aluminium chloride on 
benzene; the two compounds are separated from each other by means 
of, the banum sulphonates. It boils at IBl—182°, and does not 
solidify at —20°, but becomes thicker. Sp. gr. = 0*8602 at 20° com¬ 
pared with water at 4°. When boiled with dilute nitric acid, ethyl- 
benzoic and isopbthalic acids are formed. The barium sulphonate 
(with 3 mols. HaO) crystallises in hemispherical gronps of prisms, 
rather sparingly soluble in cold water. The copper salt (with 4 mols. 
HaO) forms bright-blue plates of a satiny lustre ; the potassium salt 
(with 1 mol. HaO) crystallises in quadratic plates. The sulphonamide 
separates firom the dilute alcoholic solution in long, flat needles, 
melting at 101—102°, The bromine^derivaiive, CeHsEtaBr, boils at 
about 288°. The tetrabrcmo-compound, CsEtaBri, crystallises from 
alcohol in small, colourless prisms melting at 74°. BiPrvmetaMefhyh 
C^HaEVHOa, is a pale yellow liquid, which boils at 
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280—285®, witli decomposition. The tri^iUro-compound^ C6HEfc2(]Sr02)c, 
crystallises from light petroleum in prisms melting at 62®. Amido- 
metadietliylhenzene, CsHsEta'NHs, prepared by reducing the nitro- 
deriyative, is a colourless liquid which distils readily with steam; the 
hydrochloride crystallises in groups of very long needles ; the acetyU 
derivative forms stellate groups of needles melting at 104°. Metadi^ 
ethylphenol, CfiHsEts'OH, is obtained by fusing the sulphonic acid 
with potash; it boils at 225®, and dissolves sparingly in water; the 
solution gives a blue-violet colour (which changes to green on adding 
alcohol) with ferric chloride. Meta-ethylbenzoic acidy C 6 H 4 Et‘COOIl, 
crystallises in long needles, melts at 47°, and is almost insoluble in 
water* The calcium salt (with 4 mols. H 2 O) forms lustrous needles, 
readily soluble in water and alcohol. N. H. M. 

Synthesis of Consecutive Tetramethylbenzene. By 0* 
Jacobsen (Ber.y 21, 2821—2828).— Dmitrobromopseudocumene, 

[(^ 02)2 : Br : Me 3 = 6 : 6 : 2 : 1: 3 : 4], 

obtained by the action of nitric and sulphuric acids on bromopseudo- 
cumene [Br : Mea = 2 : 1 : 8 : 4], crystallises from hot alcohol in 
small, yellowish-white, lustrous prisms, melts at 182®, and dissolves 
readily in hot benzene, sparingly in hot alcohol. 

Bromopseudocumene, [Br; Sfes = 2 :1 : 3 : 4], has the same boiling 
point as the 5,1, 3, 4 compound: 237—238® (not 226—229°). The 
sulphonamide melts at 185° (not 187—188°; compare Kelbe and 
Pathe, Ber.y 19,1546). ^ 

1, 2, 3, 4-Tetramethylbenzene is prepared by heating pure bromo¬ 
pseudocumene (25 grams), methyl iodide (40 grams), and sodium 
(14 grams), in presence of sufficient absolute ether to cover the latter. 
After two or three days, it is distilled. The yield of tetramethyl- 
benzene is 38 per cent, of the weight of the bromopseudocumene* 

Bibromometaxyleney [Me^ : Brs = 1 : 3 : 2 : 4], is obtained in the 
preparation of symmetrical dibromometaxylene by brominating the 
hydrocarbon; it is an oily liquid which, when cooled, solidifies to a hard 
crystalline mass melting at -—8®, and boils at 269° under 760 mm. 
pressure. The dinitro-derivative forms almost colourless, microscopic 
crystals, melts at 191°, and dissolves readily in toluene, very sparingly 
in alcohol. When exposed to light it becomes yellow* sodium 
sulphonate, 06HMe2Br2'S03N'a + JEI2O [:= 1 : 3 ; 2 ; 4 : 6], crystallises 
in groups of needles; the potassium salt with 1 mol. H 2 O forms 
lustrous plates, sparingly soluble in cold water; the barium salt 
crystallises in small prisms. The amide separates from alcohol in 
small prisms, which melt with decomposition above 300®. When the 
sodium salt is treated with zinc-dust and ammooia, the salt of ordinary 
unsymmetrical metaxylenesuiphonic acid is formed. 

Orthodiamidometaxyleney [Me 2 ; (1^H2)2 = 1 : 8 : 5 : 6], is obtained 
by very prolonged action of tin and hydrochloric acid on the dinitaro** 
dibromo-compound, and is liberated from its hydrochloride by diy 
distillation with sodium carbonate in a stream of hydrogen* It crys¬ 
tallises from water in rhombic plates, melts at 78*5®, and d^olves 
readily in alcohol, ether, and hot water* * When exposed to moist air, 
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it becoiaiBs grey-violet. The constitution of this compound as given is 
proved by the synthesis of 1, 2, 3, 4.tetramethylbenzene from^ the 
licjuid dibromometaxylene by the action of methyl iodide and sodium, 
using ether as a diluent. 

When symmetrical dibromomefcaxylene is heated with sulphuric 
acid (3 parts) at 240°, it is converted into the liquid isomeride. 

^ ^ ^ N. H. M. 

Tetretbylbenzene. By 0. Jacobse]^ (Ber., 21, 2819 — 2821). 
—Symmetrical tetrethylbmzeyie, CeH^Bti [Et^ = 1 : 2 : 4 : 5], is^ 
obtained, together with a smaller amount of the isomeride [Et 4 sr 
1 ; 2 : 3 : 4], by the action of ethyl bromide on benzene in presence of 
aluminium chloride, at a temperature not above the boiling point of 
the bromide; the product is sulphonated in the cold and the sodium 
sulphonate heated at 170° with hydrochloric acid. ^ It melts at 13°, 
and boils at 250°. When boiled with dilute nitric acid, and the 
product further oxidised with permanganate, pyromellitio acid is 
formed. 

Dibromotetreihylhenzene^ C 6 Bri}Et 4 [Et 4 — 1 : 2 : 4 ; 5], crystallises 
from hot alcohol in long, thin prisms melting at 112‘6°. 

Sodimn tetrethylhenzenesulphonaie, CeH Eti'SOsNa + 4 H 2 O, crystal¬ 
lises from water in very large, lustrous plates, sparingly soluble in 
cold water, mncb more readily in alcohol, almost insoluble in cold dilute 
aqueous soda. The barium salt (with 9 mols. H^O) is sparingly 
soluble in hot water. The sulphonamide^ 0i4H2i‘'SO2*NH!j, crystallises 
from hot dilute alcohol in rhombic plates, melting at 122°. 

N. H. M. 

Pentethylbenzene and it® Decomposition by Sulphuric Acid. 
By 0. Jacobsek (Ber., 21, 2814 — ^2819 ; compare Abstr., 1887, 660 ; 
1888, 137),— FentetJiylbenzene, CaHEts, is prepared by the action 
of ethyl bromide on benzene in presence of aluminium chloride, 
and purified in a manner similar to the pentamethyl-compound {loc, 
cit.'). It forms a thick oil, which boils at 277°, and does not solidify 
at ^20° Sp. gp. = 0-8985 at 19°. 

Bromopentethylhe^izme^ GaBrEts, obtained by brominating the hydro¬ 
carbon dissolved in glacial acefcio acid, crystallises from alcohol in 
long needles, melts at 47*5°, and boils at about 31^5°, It is readily 
soluble in hot alcohol. 

The sulplione, S02{G6Bt5)2, crystallises from light petroleum con¬ 
taining some alcohol in large, transparent, hexagonal prisms of a 
glassy lustre, melts at 76°, and is very readily soluble in alcohol, much 
less in light petroleum, and insoluble in water. 

^ Sodium perdethylbenze7iesulphonaie^ OieHas'SOsN’a -f- 4 H 3 O, crystal¬ 
lises from water in thin, lustrous plates, moderately soluble in hot 
water, much more soluble in alcohol. The anhydrous salt crystallises 
from 90 per cent, aic'ohol in groups of hair-like needles. The 
potassium salt (with 2 mols. HaO) crystallises in thin plates, rather 
readily soluble iu hot water, much more soluble in alcohol. The 
ammonium (with 1 mol. HaO) and barium (with 9 mols. HaO) salts 
crystallise respectively in large, thin plates and small scales. When 
pentethylbenzene is treated with an equal volume of .sulphuric acid 
- 1 ^. muon fuming sulphuric acid added to the cooled mixture that 
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a clear, brownish-yellow solution is obtained, and the whole kept for 
4—5 days at the ordinary temperature, hexethylbenzene and tetrethyl- 
benzene [Et* = 1 : 2 : 3 :4] are formed. 

Hexethylbenzene melts at 129° and boils at 298°. 

Tetrethyibenzene [Et 4 = 1 : 2 : 3 : 4] boils at 254°, and does not 
solidify at —20°. It is probably identical with Halle’s compound 
(Abstr., 1883, 1091). The dihromo-derwatwe, C 6 Br 2 Et 4 , crystallises 
in prisms of a glassy lustre, melts at 77°, and is sparingly soluble in 
boiling alcohol. 

Barium tetrethylbmzenesuljphmate, (Ci 4 H 2 i*S 03 ) 2 Ba -f 6 H 2 O, crystal¬ 
lises from water in flat prisms oE a glassy lustre; the sodium salt (with 
5 mols. H 2 O) forms readily soluble, rhombic plates. The amide sepa¬ 
rates from its solution in water and alcohol in well-formed crystals of 
a glassy lustre, and melts at 107°. H. M, 

Synthesis of Aromatic Selenium Compounds. By C. Chabete 
(Bull, 80 c. Ghim., 60,133—137). —Phenyl selenide, SePhg, is obtained 
by adding aluminium chloride to selenium tetrachloride (1 part) and 
benzene (3 parts), contained in a reflux apparatus, until no more 
hydrogen chloride is evolved. The temperature in the flask varies 
from 22 ° to 27°, and the operation is finished in about 60 hours. It 
boils at 227° under a few cm. pressure. Phenyl chloride and an oil 
boiling at 250° under a pressure of a few cm. are also formed. 

Selenium oxychloride in presence of aluminium chloride and 
selenious anhydride, also react with benzene. H. H. M. 

Consecutive Metaxyleuol. By 0. Jacobsen (Per., 21, 2828— 
2829).—The author previously (Abstr., 1878, 412) ascribed to con¬ 
secutive metaxylenol the melting point 74*5°. Nolting isolated the 
compound from commercial xylidine, and found the melting point 
49°. This melting point is now confirmed by preparing metaxylenol 
by heating pure parahydroxymesitylic acid ; the product melted at 
47—48°. The xylenol previously obtained (loc. cit) was paraxylenol. 

H. M. 

Nitronitrosoresorcinoh By 0. de la Harpb and F. Rbveebik 
(Bull, 80 c. Ohim,, 49, 760-—763).— Ptitronitrosoresoroinol^ 

[OH: NOa : 0 : HOH = 1 : 2 : 3 : 4], 
is obtained when a cooled mixture of nitroresorcinol (1 mol.), melting 
at 85°, with a solution of soda (1 mol.) in 10 parts of water and an 
aqueous solution of sodium nitrite (1 or 2 mols.) is gradually added 
to excess of dilute and well-cool^ sulphuric acid. The yellow, 
flooculent precipitate is washed with water, dried over sulphuric acid, 
and extracted with ether to remove traces of nitrosoresoroinol It 
crystallises from alcohol in brownish needles, and is readily soluble 
in water, acids, and alkalis, but only moderately soluble in alcohol, 
and insoluble in ether, benzene, and chloroform. It is not changed 
when heated to about 200 °, but at higher temperatures it deflagrates 
violently. It yields diamidoresorciuol (compare Fitz, Per., 8 „ 6311) 
when r^uced with tin and hydrochloric acid. The aqueous 
gives an intense green coloration with ferrous sulphate or iron 
filings, and a slightly acid solution of the oolouirii^ yWch cam 
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be precipitated from tbe aqueous solution by adding sodium chloride, 
dyes wool gi’een (compare Fevre, Abstr., 1883, 733). Concentrated 
sulplmric acid added to a mixture of resorcinol and nitronitroso- 
resorcinol, produces a green colour, which changes to blue and then to 
a dirty violet; from this solution water precipitates brown flocks,* 
which dissolve in alkalis with a greenish-brown coloration. 

Mtroresorcinol, [(OH) 2 : NO 2 = 1:3:4], melting at 115°, does 
not form a nitroso-derivative when treated as described above. 

F. S. K. 

Condensation-product of Quinone and Ethyl Acetoacetate. 
By H. V, Peghmann (Per., 21, 3005—3006).— A condensation-product, 
CieHifiOe, is formed when quinone (1 gram) is heated at 100° with 
ethyl acetoacetate (2*5 grams) and a 50 per cent, solution of zinc 
chloride (6 grams) in absolute alcohol. It melts at 184°, and is solu¬ 
ble in boiling alcohol or glacial acetic acid, but insoluble in water. 
The solution in concentrated sulphuric acid turns deep blue when 
heated. It yields crystalline derivatives when treated with bromine, 
but it is not acted on by phenylhydrazine, benzoic chloride, sodium 
ethoxide and alkyl iodides, or by boiling bydriodic acid. A crystalline 
bibasic acid, CuHioOe, is precipitated when the preceding compound is 
hydrolysed with alcoholic potash and the solution acidified with acetic 
acid. It sublimes without melting, and is insoluble in all ordinary 
solvents. The potassium salt, OuHioKgOs + 2H20, is a colourless, 
crystalline, sparingly soluble compound, and loses its water at 125°. 

F. S. K. 

Beiivatives of Paramidoisobutylbenzene. By 0* Gtblzeb 
(Per., 21, 2941—2949, and 2949—2961).— ParacetamiMromisohuttjl» 
benzene^ CliHa’GsHsBr'J^HAc, prepared hj brominating acetamidoiso- 
butylbenzene, crystallises from hot dilate alcohol or benzene in large, 
shining scales or plates, and melts at 153^. It is readily soluble in 
alcohol, hot benzene, ether, carbon bisulphide, and chloroform, but 
only very sparingly soluble in boiling water. 

Amidohromisohutylhmzenei OiHg-CeHsBr’NHa, is a heavy, yellowish, 
aromatic-smelling oil, boiling at 264—265° (710 mm.) with decom¬ 
position, and volatile with steam; it is readily soluble in alcohol, ether, 
and benzene, but insoluble in water. The hydrochloride^ OioHul5TBr,HCl, 
crystallises from benzene in moss-like needles, and is, readily soluble in 
water, alcohol, and warm benzene, but almost insoluble in ether. The 
platmochloride^ (CioHwNBr) 2 ,B 2 FtC] 6 , obtained by precipitating a cold 
alcoholic solution of the base with a hydrochloric acid solution of platinio 
chloride, crystallises in slender, yellow needles, and is readily soluble 
in alcobol, but only sparingly in cold water, and insoluble in ether $ 
it is decomposed when boiled with water. A light yellow, crystalline 
substance, (CioHHN‘Br) 2 PtCl 8 , is obtained when a cold alcoholic solution 
of the base is precipitated with a neutral solution of platinic chloride; 
it is ^ sparingly soluble in cold alcohol, and is decomposed when the 
solution is heated. The picraie, CiJ3Li^Bi:,CsB.i^^07, separates from 
a mixture of warm benzene and light petroleum in slender, yellow, 
spear-shaped crystals, and is readily soluble in cold alcohol, ether, or 
hot water, but only sparingly in cold, water or cold benzene, and 
moderately soluble in hot benzene. 
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JBromisohiUylbenzene^ C4H9*06H4Br, obtained by treating the amido- 
deriYative witb. nitrons acid and distilling the prodnct, is a heavy, 
slightly yellow, aromatic-smelling oil, boiling at 231—232° (710 mm.), 
and only slightly volatile with steam. It is readily soluble in alcohol, 
ether, and benzene, but insoluble in water. It yields metanitrobenzoic 
acid when heated at 235—240° with nitric acid of sp. gr. 1’15. 

Metanitroisobutylh&nzene^ C4H9*06H4*]^^02, obtained by treating the 
amido-derivative with nitrous acid, and fractionating the product in a 
partial vacuum, is a bright yellowish-red, aromatic-smelling oil, boil¬ 
ing at 250—252° (740 mm.). It yields metanitrobenzoic acid when 
heated at 200° with nitric acid of sp. gr. 1'12. 

Nitroisobutylphenol, [O4H9 11^02: OH = 1:3:4], prepared by 
boiling amidonitroisobutylhenzene with dilute potash and distilling 
the product, separates from alcohol in yellowish-red, deliquescent 
crystals, melts at 95°, and boils at 289—290“ (711 mm.) with only 
slight decomposition. It is readily soluble in alcohol, ether, benzene, 
light petroleum, alkalis, and hot water. 

Meiamidoisohutylhenzene, C 4 H 9 *C 6 H 4 *NH 3 , prepared by reducing the 
nitro-derivative with stannous chloride and hydrochloric acid, is a 
yellowish oil, boiling at 229° (708 mm.), and moderately volatile 
with steam. It is readily soluble in alcohol, ether, and benzene, but 
only sparingly in water. It dissolves in a solution of bleaching 
powder with a bright violet colour, and with potassium dichromate 
and snlphuric acid yields a reddish-violet coloration, which quickly 
changes to brown. The hydrochloride^ CioHisNjHOl, crystallises 
from hot benzene in colourless plates, and is readily soluble in water 
and hot alcohol, but only sparingly soluble in benzene. The j^latino- 
chloride^ (GioHi 5 hr) 3 ,H 2 PtCl 6 , crystallises in bright yellow plates, and 
is readily soluble in boiling waW and hot alcohol, but only sparingly 
in benzene and ether. The oxalate^ OioHi 5 K',C 2 H 204 , crystallises 
from hot water or dilute alcohol, in which it is readily soluble, 
in large white plates. The are%Z-derivative, C 4 H 9 *CeH 4 *NHAc, crys¬ 
tallises from boiling water in colourless, shining plates, melts at 101°, 
and is readily soluble in alcohol, ether, and benzene. 

Metacetamidonitroisohutylhenzene^ [C4H9 : NO 2 : NHAc = 1:2:3], 
obtained by nitrating the acetamido-derivative, crystallises from hot 
dilute alcohol in small, yellow needles, melts at 105'5°, and is readily 
soluble in alcohol, benzene, and ether, but very sparingly in boiling 
water. 

Amidonitroisohutylhenzem^ C4H9*06H3(K02)*NH2, separates from 
dilute alcohol in bright yellow crystals, melts at 124°, and is readily 
soluble in alcohol, ether, benzene, and boiling water, hut sparingly 
soluble in cold water. It is only a feeble base, and the salts are 
readily soluble. 

DimiiMsohut'ijlhenzene, [C4H9 : (HH 2)2 = 1:2:3], prepared by 
reducing the preceding compound with stannous chloride and hyd^- 
chlorio acid, crystallises from alcohol in colourless plates, melts a6 
109°, is readily soluble in water, alcohol, ether, and benzenej^ and 
blackens on exposure to the air. The oxalate^ 
crystallises in fiat needles, and is readily soluble in boiling water, but 
Duly sparingly in cold, absolute alcohol, and, insdnbfe in ether* 
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N‘C*0 H 

! ii ^ separates when 


an alcoholic solution of the diamine is mixed with a glacial acetic 
acid solution of phenanthraqninone. It separates from hot dilute 
alcohol in yellow nodular crystals, melts at 144° with previous soften¬ 
ing, and is readily soluble in warm alcohol, ether, and benzene, but 
only sparingly in boiling water. It dissolves in concentrated nitric acid 
with a brownish-red, in concentrated sulphuric acid with a scarlet 
coloration, and is precipitated unchanged from both solutions on 
adding water. 


H'CPh 

Benzilisohutyl^Tienazinej OPh^* prepared in like man¬ 


ner from the diamine and benzil, crystallises in small, light-yellow 
prisms, melts at 96°, and is only sparingly soluble in cold alcohol, but 
readily in ether, benzene, and hot alcohol. It dissolves in concen¬ 


trated nitric acid or concentrated snlphnric acid, but is precipitated 
unchanged on adding water. 

Acetamidobromomtroisohdtjlbmzene, C 4 H 9 ’ 0 fiH 2 Br(NOa)‘NHAc, pre¬ 
pared by nitrating acetamidobromisobutylbenzene, crystallises from 
a mixture of ether and light petroleum iu small, rhombic plates, 
melts at 144°, and is readily soluble in hot alcohol, ether, or benzene, 
but only very sparingly soluble in boiling water. 

Amidolromonitroisohutylhenzene^ C 4 H 9 *CsH 2 Br(lI 02 ) ’hTHa, crystallises 
in long needles, melts at 69*5°, boils at 278—280° with partial decom¬ 
position, and is volatile with steam. It is very sparingly soluble in 
boiling water, but readily in alcohol, ether, and benzene. 

Diamidohromisohutylbemme, C 4 Hg“C 6 H 2 Br(]!Ifi 2 ) 2 , obtained by re¬ 
ducing the preceding compound with stannous chloride and hydro¬ 
chloric acid, crystallises from ether in slender, colourless needles, 
melts at 85*5°, and turns brown on exposure to the air. It sublimes 
with considerable decomposition, forming colourless needles which 
are stable in the air. It is readily soluble in alcohol, ether, and 
benzene, but only very sparingly in hot water. Perrio chloride 
produces a brownish-red coloration; bleaching powder precipitates 
oily drops, and platinic chloride gives a brownish-black coloration in a 
hydrochloric acid solution of the base. The oxalate^ 


CioHi5BrlSr2,C2H204, 


eprstallises in small needles, and is moderately soluble in .boiling 
alcohol, hut only sparingly in ether, benzene, and warm water. The 
piomte, Ci9Hi5Brl!l2'2,C6H3N807, crystallises from hot water in yellow 
needles, and is readily soluble in alcohol and ether. 


Bhmanthrohvomisohutylplemzme, OiHo’CeHaBr/i h 

.. \f-0-c,h/ 


crystal¬ 


lises fern toiling alcohol in slender, yellow needles, melts* at 153-5®, 
and IS readily soluble in benzene, ether, and boiling alcohol, but 
only sparingly in cold alcohol. It dissolves in concentrated mineral 
solutions, from which it is precipitated unohai^ged 
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jN''C*PIi 

Benzilhromisohutyljjlienazine, C 4 H 9 'C 6 H 3 Br/ i n , ci^-stallises from 

\]N*C‘Ph. 

hot alcohol in colonrless needles, melts at 172°, and behaves towards 
fcolvents similarly to the preceding compound; it dissolves in con¬ 
centrated acids with a yellowish-red coloration. 

Bibromisohutylbenzene, [C 4 H 9 rBrg = 1 : 3 : 5], obtained by heating 
metabromisobutylbenzene with bromine in presence of iodine, and 
distilling the product with steam, is a light yellow oil, boils at 
276—277° (718 mm.), and is readily soluble in ail ordinary solvents 
except water. WTien heated at about 250° with nitric acid, sp. gr. 
1 * 20 , it is converted into symmetrical dibromobenzoic acid. 

P. S. K. 


Decomposition of some Diazo-compoimds by Formic and 
Acetic Acids. By W. E. Obnd.oeff (Amer. Ghem. 10, 368—372). 
—The decomposition of diazo-compounds by formic acid might be 
expected to furnish an easier means of displacing the amido-group hy 
hydrogen than the decomposition with alcohol. But the reaction 
proceeds otherwise and conld not he followed out, as the phenyl 
formate that was probably formed could not be isolated. Substitut¬ 
ing acetic acid for formic acid, it is shown that phenyl acetate is pro¬ 
duced ; the yield is, however, small, as much tar is also formed; the 
reaction is analogous to the production of phenetoil by the action of 
alcohol. The boOing point of phenyl acetate has been variously 
stated; it has been redetermined as 195° at 733 mm. pressure. 
Similarly, paradiazotoluene sulphate, when boiled with acetic acid, 
yields paracresyl acetate, boiling at 213°, and identical with that pre¬ 
pared from paracresol. Paradiazobenzeuesulphonic acid appears to 
undergo a similar change, and the reaction therefore seems to be 
general. H. B. 


Chrysoidincarbamide. Amidophieiiyleiiecarbamide. By A. 
Jentzsch (/. pr. Ohem, [2], 38, 121—139).—When carbonyi 
chloride is passed into a modierately strong solution of chrysoidin 
in dry chloroform, it is rapidly absorbed with development of h^ai, 
and red-brown flocks separate which become of a darker brown as the 
action proceeds. The brown matter is collected, dried, powdered, 
heated with dilute hydrochloric acid, and filtered hot; brilliant 
golden-yellow laminae crystallise out on cooling, together with octo- 
hedral crystals of diamidoazobenzene hydrochloride. By dissolving 
the mixed crystals in alcohol and adding ammonia, golden-yellow 
needles of the corresponding bases are obtained, which may be 
separated by digestion with chloroform, the diamidoazobenzene being 
dissolved. The residue, cousisting of the new base, is purified by di^ 
solving in alcohol and passing hydrogen chloride through the solution 
to obtain the hydrochloride which is then decomposed by amihonia: 

Ohrysoidincarbamide, NPh*lSr 06 H 3 l(EH)alC 0 , thus obtained, 
tallises in brilliant, golden-yellow laminae, sparinglysoluble in^ateoW, 
nearly insoluble in water, ether, and chloroform* It doee not, melt at' 
300°. If the chloroform soluiaon of diamidoazoBenzen© ^uiated 
with carbonyl chloride and allowed mdy 
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carbamide bydrocbloride and unaltered clirjsoidin bydrocbloride 
will be found on evaporating tlie chloroform. The hydrochloride 
crystallises in golden-yellow laminaa, sparingly soluble in water, 
more so in alcohol, insoluble in ether. The jplatinochloride, 
(Ci 3 HiiN 40 Cl) 2 PtCl 4 . forms red-brown laminss. The nitrate crystal¬ 
lises in brilliant, golden-yellow scales, very spaiingly soluble in water, 
sparingly soluble in alcohol, and insoluble in ether; they decompose 
with slight explosion at above 200®. The sulphate forms a yellowish- 
red powder; it is very sparingly soluble in water, more so in alcohol. 

When heated with moderately strong hydrochloric acid in a sealed 
tube at 200® for eight hours, chrysoidincarbamide is decomposed, 
with the formation of carbonic anhydride and a dark-brown mass. 
The same dark-brown substance is obtained when chrysoidin is 
treated in ihe same way. It yields phenol when distilled with steam, 
and a reddish-brown i^esidue which has not been identified. 

Inasmuch as chrysoidin splits up into aniline and triamidobenzene 
when reduced by hydrochloric acid and tin, it seemed probable that 
its carbamide would yield aniline and a new substance, 

2^H3-C6H3:(nje)2:oo, 

by the same treatment, thus showing that both NH-groups are 
attached to the same benzene nucleus. 100 grams of the carbamide 
were heated with 50 gi’ams of tin and 250 grams of hydrochloric 
acid (sp. gr. 1'2) in a flask. The solution became colourless at first, 
and subsequently brown, through oxidation; after the action had 
ceased, the hydrochloric acid was evaporated, the residue dissolved in 
hot water, and hydrogen sulphide passed through the solution; the 
filtrate fi*om the tin sulphide was evaporated in a cui'rent of hydrogen 
sulphide, the crystalline residue dissolved in water, and made alkaline 
with barium hydroxide. This precipitated aniline, which was dis¬ 
tilled off; the excess of barinm hydroxide was precipitated from the 
liquid remaining in the retort by sulphuric acid, and the excess of 
the latter by barium chloride. From the filtrate, the hydrochloride of 
the new base did not crystallise well, so the solution was digested with 
ammonium oxalate and filtered hot. On cooling, amidophemjlene- 
carbamide oxalate crystallised onfc in nearly white minute needles, 
collected in spheres, freely soluble in hot, sparingly in cold water, 
nearly insoluble in alcohol. 

Amidopkenylenecarhamidey IIH3'C6H3;(lSrH)2:CO, obtained from the 
oxalate by adding sodium carbonate to a hot solution of it in hydro¬ 
chloric acid, forms brilliant and nearly colourless, pointed lamime, 
sparingly soluble in cold, easily in hot water, freely soluble in hot 
alcohol, and. decomposing at 220®. The hydrochloride crystallises in 
minute needles, freely soluble in water, very sparingly so in alcohol. 
The sulphate also forms minute needles, having the same solubility. 
The triacetyl-derivativei NHAc*06H3t(HAo)2iCO, forms fine, white, 
silky needles, insoluble in water, fairly soluble in alcohol, and melting 
at 248 • 

Bioarbonyliriamidobemem, -viras oUained by 

beating ainidopbeiiyleiie c^bamide with liquid carbonyl cbloride in a 
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fiealed tube for eight hours at 120^. The excess of carbonyl chloride 
"vpas evaporated and the residue heated with water, which exti^cted 
the hydrochloride of the carbamide foi*med during the reaction, and 
left the carbonyl compound as a crystalline residue, insoluble in 
alcohol, ether, benzene, toluene, aniline, and acids, but very soluble 
in alkaline solutions, from which it is precipitated by acids. 

By passing nitrous acid through a cooled, acidified aqueous solution 
of the sulphate of amidophenylenecarbamide, yellowish-green crystals, 
giving the reactions of a diazo-compound of the carbamide, were 
obtained, but they were not pure. By dissolving them in hydro- 
bromic acid and adding a few drops of bromine, yellowish-red needles 
of the perbromide of the diazo-componnd crystallised out; these lost 
bromine as they dried, and by digesting them with warm alcohol 
they were converted into yellow crystalline lamines of the diazo- 
bromide of amidophenylenecarbamide. A. G. B. 

Hydrazoximes. By H. v. Pechhann and K. Wehsarg (Ber., 21, 
2994 — 3004 ).—Nitrosoacetonehydrazone (methylglyoxaht»ia-hydra^^ 
oxime) N2HPh!CMe*CH'I70B[, prepared by mixing nitrosoacetone 
(1 mol.) with phenylhydrazine (1 mol.) in alcoholic or ethereal solu¬ 
tion, crystallises from alcohol in yellowish prisms or needles, melts at 
134°, and is soluble in ether and benzene, but insoluble in hot water. 
It dissolves in concentrated sulphuric acid with a reddish-yellow 
colour which becomes deep blue on adding ferric chloride. 

MetJiylghjoxahsazone ‘hydrochloride is obtained when the preceding 
compound is warmed with concentrated hydrochloric acid in alcoholic 
solution. It crystallises from boiling methyl alcohol, melts at 197°, 
and yields the free base (compare Abstr., 1888,1287) when treated 
with ammonia. 

JDiacetylhydrazoxime {methylnitrosoaceioneliydrazone ), 

GMe(]Sr2HPh)-CMe:]SrOH, 

prepared in like manner from nitrosometbylacetone, crystallises from 
dilute alcohol in large, colourless needles, melts at 158°, and resembles 
nitrosoacetonehydrazone in its behaviour towards solvents. It dis¬ 
solves in concentrated sulphuric acid with a yellow coloration which 
changes to a bluish-violet oo adding ferric chloride, and when heated 
with concentrated hydrocliloric acid in alcoholic solution, yields a 
mixture of diaceiyldsazoue melting at 241—242°, and diacetyb 
hydrazone melting at 133°. 

Glyoxylcyanide^a-hydrazone^ CHO’C(H’2HPh)’Ol7, is formed, 
together with hydroxylamine, when dinitrosoacetonehydrazone (com¬ 
pare this voL, p. 34) is warmed with alcohol and hydrochloric acid. 
It crystallises from boiling alcohol in pale-yellow needles, melts at 
161° with decomposition, and is dissolved on warning in most sol^ 
vents except water. It is soluble in dilute alkalis, and dissolves in 
concentrate sulphuric acid with a yellow colour which is not changed 
by ferric chloride. When boiled with hydriodio acid, it yields ihe 
theoretical quantity of aniline. 

Glyoxykyanideosazone, N2HPhI0H*0(S'2HPh)'0Hr, prepared by 
mixing a hot, alcoholic solution of the with^ 
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plaenylhydrazine, crystallises from alcoliol in orange-red needles, melts 
at 161'' *witli decomposition, and is soluble in alcohol and glacial acetic 
acid, but only sparingly in most other solvents. The concentrated 
sulphuric acid solution is yellowish-red, and its colour is not changed 
by ferric chloride. 

Glyoxylcyanideosotetrazone, formed when the 

preceding compound is warmed with ferric chloride or with a solution 
of potassium dichromate and dilute acetic acid. It crystallises from 
acetone or alcohol in brownish-red, moss-like needles melting at 137® 
with decomposition. When heated with hydrochloric acid, a colour¬ 
less, crystalline product, probably an osotriazone (loc, cii.) volatilises. 

This compound, C 9 H 6 lSr 30 *.]N 2 Ph, is formed by the combination of 
glyoxylcyanidehydrazone with diazobenzene chloride; it crystallises 
from alcohol in brownish plates, melts at 162—163®, and is insoluble 


in alkalis. 

Glyos&yIcyanide-cttxs-hydrazoxime^ NOH!CH*C(N’ 2 HPh)'CK, prepared 
by boiling an alcoholic solution of the hydrazone (1 mol.) with 
hydroxylamine hydrochloride (1 mol.) and a few drops of hydro¬ 
chloric acid, crystallises from alcohol in citron-yellow, sparingly 
soluble needles melting at 240® with decomposition. It dissolves in 
alkalis with a yellow coloration, but the yellow, concentrated sul¬ 
phuric acid solution is not changed on adding ferric chloride. 

A compound, C9H7N4, is obtained when glyoxylcyanidehydraz- 
oxime is dissolved in phosphorus oxychloride; heated with phosphoric 
chloride, the solution poured on to ice, the precipitated product ex¬ 
tracted with ether, dissolved in dilute alkali, and fractionally pre¬ 
cipitated with hydrochloric acid. It crystallises from a mixture of 
ether and light petroleum in yellowish needles, melts at 135° with 
decomposition, and is soluble in hot water, alkalis, and most of the 
ordinary solvents. It dissolves in concentrated sulphuric acid with a 
blood-red coloration which is not changed on adding ferric chloride. 
When warmed with concentrated hydr(Jchlorio acid or when boiled 
with alcoholic potash, it is converted into a compound, 
which crystallises in small, yellow needles melting at 244—245°. 

A compound, CifiEiaNe, is formed in the preparation of glyoxyl- 
cjanidehydrazone, and can also be obtained by heating the hydraz- 
oxime with alcohol (3 pai*ts) and concentrated hydrochloric acid 
(10 parts). It crystallises from benzene in shining, orange-yellow 
piatee melting at 165° and does not give the osazone reaction 
,(^c. ait). 

Metliylglyoxahixi^’meiliyl^hmylhydrazoxime^ N2MePh!CMe‘OH!NOH, 
prepared by mixing an aqueous solution of nitrosoaoetone with a 
solution of methylphenylbydrazine sulphate and sodium acetate, 
crystallises from dilute alcohol in orange-yellow prisms melting at 
118°. Alkaline solutions are dark yellow, and the yellow, concen¬ 
trated sulphuric acid solution changes to violet on adding ferric 
chloride. 

MesoxalcddeJiyde- aww-w ethyjphenylhydrazonedimime (dinitTOsomefona^. 
metkyl^hmylhydrazom)^ lS[OH!CH*C(]Sr 2 MePh)"OH;N'OH, prepared in 
dike manner, crystallises from dilute alcohol in orangeryellow needle 



OROAmO 0HE5ITSTRY. 


49 


or plates, melts at 137°, and is soluble in alkalis and most of tbe 
ordinarj solvents. It dissolves in concentrated snlpburic acid, 
forming a brownisli-red solution in wbicb ferric chloride produces a 
light violet coloration. When heated with hydrochloric acid, it yields 
decomposition products the nature of which varies according to the 
conditions of the experiment. 

Glyoaiylcya7nde-!K->7nefhylplienylhydrazone^ OHO'C(NsMePh)is 
obtained by dissolving the preceding compound in acetone (7 parts), 
adding concentrated hydrochloric acid (7 parts) and, after the first 
energetic reaction is at an end, heating the mixture for about a 
minute and adding water to the cold solution. It crystallises from 
benzene, alcobol, or light petrolenm in yellow, feathery needles, or 
thick, spear-shaped crystals, melts at 113*5°, and is insolnble in 
alkalis. When mixed with phenylhydrazine, it yields a compound, 
probably ]N’. 2 HPh!CH*C(!N^ 2 MePh)*CII, which crystallises from abso¬ 
lute alcohol in golden-yellow plates melting at 181°. The anil, 
!NPh‘.CH'G(iT 2 MePh)*CN, prepared by mixing the hydrazone with 
aniline in acetic acid solution, crystallises from alcohol in slender, 
yellow needles, melts at 150—151°, and is reconverted into the 
hydrazone when warmed with dilute hydrochloric acid. The Jiydraz- 
oxme, hrOH!CH*G(]Sr 2 MePh)*GN, obtained by treating the hydrazone 
with hydroxylamine, crystallises in small, yellow needles melting at 
178°. The derivative, !N‘OAc;OH*G(!N‘ 2 MePh)*GII^’, of the 

hydrazoxime crystallises from alcohol in yellow needles, melts at 
121*5°, and is reconverted into the hydrazoxime when boiled with 
soda. F. S. 

Ethyl Pheaylhydrazineacetylaciylate, By H. Decke:r {Ber., 
21, 2937—2938).—The compound obtained by Bender (Abstr., 1888, 
1188) by hydrolysing ethyl phenylhydrazineacetylacrylate, has already 
been fully described by L. Wolff (Abstr., 1887, 464). F. S. K. 

Theory of Dyeing. By E. Knecht (Per., 21, 2804—2805; com¬ 
pare Abstr., 1888, 832).—When wool is boiled with a mixture of 
sulphuric acid (2 parts) and water (3 parts) for two hours, it dissolves 
almost entirely; when filtered, a clear, light-brown solution is ob¬ 
tained. If this is mixed with aqueous solutions of acid coal-tar dyes, 
intensely coloured precipitates are formed, which dissolve readily in 
alkalis, but not in water or dilute acids, 

A solution of silk in moderately dilute sulphuric add behaves iu 
like manner. Animal fibres, therefore, yield a substance which forms 
insoluble bases with acid coal-tar dyes; it has not yet been deter¬ 
mined whether this substance already exists in the fibres, or whether 
it is gradually formed by the action of the acid bath, K. JE. M. 

Product of the Action of Nitric Acid' on Acetophenone. By 
A. F. HoLiiEMACT (Per., 21,2835—^2840; compare Abstr., 1888, 275), 
—^The molecular weight of the compound obtained by .the 

action of nitric acid on acetophenone (loe Ht), was confirmed by a 
determination by RaoniPs method (Per., 21, 861). WhOn the 
holic solution is reduced with stannous chloride^ bes^icjfc^ 

YOL. LYi, , ^ \ ‘ - 'J ' '' 
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cyanic acids are formed. By prolonged boiling witb. strong hydrb- 
cbloric acid, it is decomposed into benzoic and oxalic acids; am¬ 
monia and bydroxylamine are also formed. These reactioUvS make 

it probable that the compound bas tbe constitution 


wbicb is further supported by tbe fact that tbe substance, which is 
named diphenyldinitrosacyl, can be prepared by oxidising nitroso- 
acetophenone. 

Dipbenyldinitrosacyl reacts witb aniline witb formation of benz- 
anilide and a compound crystallising in lustrous, brown needles. 
When this is heated at 100° for some time, it gives an odonr somewhat 
like that of carbjlamine : when crystallised from dilute alcohol, it is 
nearly white, and melts at 205°. 

When dipbenyldinitrosacyl is heated with acetic anhydride at 
110—^120° for six hours, the compound Ci 6 Hiol ^204 -k OAce is formed. 
This crystallises in stellate groups of needles melting at 149°. 

The sparingly soluble compound melting at 177—179°, which is also 
obtained by the action of nitric acid on acetophenone (loc, aV.), has 
the same empirical composition as dipbenyldinitrosacyl; it is, how¬ 
ever, much more stable than the latter. Boiling aqueous potash and 
hob sulphuric acid decompose it, yielding benzoic acid; with potash, 
ammonia is evolved. H. M. 


Oonsecutive Duryl Methyl Ketone. By A. Claxis and E. 
Eohlisch (/. pr. Chew, [2], 38, 230—235; compare Abstr., 1888, 
275).—The boiling point of consecutive durene is 199—200° (uncorr.) 
and its melting point is *~4°. 

Consecutive dtcryl methyl ketone^ CeHMei'OOMe [Me 4 : COMe =: 
2:3;4:5:1], is prepared in tbe manner previously described, by 
which 80—90 per cent, of the durene used is convei’ted into the 
ketone; it is a brown, strongly refractive oil, of agreeable ai'omatic 
odour, l3oiling at 258—260° (uncorr.), and easily soluble in the usual 
solvents, except water. The ^lieiiylhydrazine compound forms 
colourless laminae melting at 129° (uncorr.). 

2:3:4: h-Tetrametliylplienylglyoxylic acid^ C 6 HMe 4 *CO-COOH, 
is formed when the above ketone is oxidised with potassium perman¬ 
ganate in tbe cold. It is a bright yellow syrupy oil, very little soluble 
in cold, more so in hot water, very soluble in alcohol, ether, carbon 
bisulphide, and chloroform; it solidifies on prolonged cooling and 
decomposes when heated. The harmm and caloium salts (with 4 
mols. HaO), the copper (with 3 mols. HaO), and the silver salts are 
described. 

2:3:4: h-TetramethylmandeliG acid^ G 6 HMe 4 -CH(OH)*OOOH, is 
obtained by reducing the foregoing acid with sodium amalgam. It 
crystallises fi'om alcohol in colourless hexahedra., sparingly soluble in 
cold, readily in hot water and in alcohol, ether, and ohlorofonn, and 
melts at 160° (uncorr.). The potassium (with 4 mols. H 2 O), hariura 
(with 3 mols. H^O), calcium (with 2f mols. H 2 O), and salts are 
described. 

2:3:4: h-Tetramethylphenylacetic acid, OeHMei'CH^-GOOH, is 
formed when either of the above described acids is reduced with 
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hydriodic acid. It crystallises from hot water in slender, colourless 
needles, melting at 125° (uncorr.), and easily soluble in alcohol, ether, 
and chloroform. The calcium salt forms colourless, silky needles con¬ 
taining 3 mols. H 2 .O. 

By oxidising consecntiye duryl methyl ketone or the foregoing de¬ 
rivatives, with the calculated quantity of potassium permanganate, at 
a gentle heat, 2 : 3 ; 4 : 5- tetramethylbenzoic acid is obtained as a 
thick, colourless oil, sparingly soluble in water, freely so in other sol¬ 
vents. When heated, it decomposes at 270°, and an oil distils over, which 
solidifies and melts at 150°; this contains 73'8 per cent, of carbon and 
7*9 per cent, of hydrogen. The sodium (with 3 mols. H^O), calcium 
(with 3 mols. H3O), iarimn (with dmols. HjO), silver and cojyper salts 
are described. A. Gr. B, 

Stilbene. By L. Aeonstein and A. Kollemar^^ (Ber., 21, 
2831—2834).—The experiments described were made with a view 
to obtain a geometrical isomeride of stilbene which should exist 
according to Wislicenus* theory. No definite results were obtained, 
bat the investigation is being continued. N. H. M. 

Action of Heat on Benzildibydrazone. By K. Atjwers and Y. 

rPb*Nr 

Metee (Ber,, 21, 2806—2807).— Tri^henylosotriasone,<C,Q-pj^^^'^l^Bl\, 

formed when henzilhydrazone is heated with alcohol at 200—210°, 
crystallises in white, lustrous plates, melts at 122°, and boils without 
decomposition. N. H, M, 

Thio-derivatives of p-Binapbtliylamme. By O. Ktm (Ber., 21 , 
2807—2813).—When snlphur chloride dissolved in benzene is added 
to ^-dinaphthylamine, also dissolved in benzene, hydrogen chloride is 
evolved and two isomeric dithiodmaphtJiylamines, C 2 oHi 3 ]SrS 2 , are ob¬ 
tained. The one forms lustrous, brass-coloured plates melting at 205°, 
whilst the other crystallises in reddish-yellow prisms melting at 220°. 
Both componnds are sparingly soluble. When the dithio-compounds 
are boiled with cumene or with aniline, they are both converted with 
evolution of carbon bisulphide into Ris’s thio-/3-dmaphthylamine 
(Abstr., 1886, 1036). A small quantity of the latter compound is 
formed in the reaction betw^een dinaphthylamine and sulphur chloride. 
AcetylfMo’-p-dinaphtliyla'mi'i'ie, C 22 Hi 5 NOS, is obtained by the action 
of acetic anhydride on the dithio-compound (m. p. 205°) or on the 
monothio-compound. It crystallises in slender, lustrous, almost 
white needles, melts at 211°, and is readily soluble in hot alcohol or 
benzene. When the dithio-compound (m. p. 205°) is treated with an 
ammoniacal alcoholic silver solution, a compound free from sulphur 
is obtained, which melts at 240°, and sublimes in slender, lemon- 
yellow needles. 

Sulphur dichloride acts on ^-dinaphthylamine, yielding as chief 
product thio-j8-dinaphthylanaine, and a sparingly soluble isomeride 
which melts at 303°. Sometimes a small amount of a compound, 
probably thiotetranapliihylamine, S(CioH 8 *KH*CioH 7 )a, is obtained. 
This forms dark-yellow crystals melting at 307% ^ N. H, M. 
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Napitlioio Acids, By A. G. Eksteand (J. pr. Ghem. [2], 38, 
139—185).—This paper is a summary of the author’s work on the 
subject; much of it has already appeared. The following new com¬ 
pounds are described:— 

GliloTo-oL-najpht'hoiG amide is obtained by heating chloro-a-naphtho- 
nitrile (Abstr., 1884, 1361) with an alcoholic solution of potassium 
hydroxide; it forms crystalline laminas, soluble in alcohol and 
melting at 239°. 

The chloro-a-naphthoic acid which melts at 245° (Abstr., 1884, 
1361) has the constitution [COOH : 01 = 1 : 4'], as it is obtained by 
treating 1: 4' amido-a-naphthoic acid by Sandmeyer’s method (Abstr., 
1884,1811). 

Gliloro-a-naplithoic acid (1 : 1^ is obtained when 1 : 1' amido-^K- 
naphthoic acid (Abstr., 1885, 549) is dissolved in the calculated 
quantity of sodium hydroxide and potassium nitrite (1 mol. to 1 mol. 
of the amido-acid) added; the mixture is cooled to 0° and treated with 
excess of hydrochloric acid. The hydi'ochloride of the diazonaphthoic 
acid thus obtained is added to a boiling solution of cuprous chloride 
in hydrochloric acid; colourless crystals of the chloro-acid are 
formed; they melt at 167° and sublime as plates. The calcium salt 
crystallises with 2 mols. H 2 O in long tabular needles, soluble in 42 
parts of water at the ordinary temperature. The ethyl salt forms 
long needles melting at 50°. 

jSioMor-M-naphihoic acid is obtained when the foregoing acid is 
dissolved in glacial acetic acid, some iodine added, and chlorine passed 
to saturation; crystalline scales separate, melting at 186—187°. 
The calcium salt crystallises with 2 mols. HaO in long, colourless 
needles ; the ethyl salt forms fine needles melting at 61°. 

It is possible to obtain this acid from chlomitro-<%-naphthoic acid 
[COOH : ISrOa : Cl = 1 : 1': 4'] (Abstr., 1886, 156), consequently its 
constitution is [COOH : Cl : Cl = 1 : 1' : 4']. 

Trichloro*a~naphthoic add^ the mother-liquor from the preparation 
of chloro-ot-naphthoic acid (1 : 4’) by the action of chlorine on a-naph- 
thoic acid in acetic acid solution, is saturated with chlorine at the boiling 
point; dilution with water then throws down a crystalline precipitate, 
which is heated with calcium carbonate, filtered, and the filtrate pre¬ 
cipitated with acid; when crystallised from alcohol and water, this 
precipitate forms small, colourless needles, melting at 163—164° and 
subliming in fine needles. 

The ethyl salt of monobromo-a-naphthoic acid, 1 : 4' (Abstr., 1886, 
715), forms colourless tables melting at 48—49°. 

Mononitro-fat-naphthoio acid of melting point 215° (Abstr., 1885, 
548) is soluble in 21*5 parts of commercial alcohol, and in 2590 parts 
of water at the ordinaiy temperature. During its formation a small 
quantity of c$-^monmitronaphthalme (melting point 60°) is obtained. 

The calcium salt of amido-a-naphthoic acid (Abstr,, 1885, 549) 
crystallises with 9*5 mols. H 2 O in fine needles, soluble in water. The 
hydrocliloride^ COOH*OiqHc*NH 2 ,HG 1 , is precipitated in fine needles 
on adding hydrochloric acid to a solution of the sodium salt* 

TQ’FT 

JsTaphthostyril, CioE6<[qq)> (Abstr., 1886, 715), cr^rstallises fi*om 
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ail alcoholic solution of the amido-a-naphthoic acid ; it is also formed 
when the acid is heated with water; it melts at 180—181°. 

T]xq henzoyhderivative ioxm^ slender needles melting at 170°; the 
hydrochloride melts at 178°. 

cc-Naphthoyhaphthostyril, —When <a 5 -naphthoyl chloride and naph- 
thostyril are heated together, a gi’een product is formed, which 
is dissolved in alcohol and decolorised by animal charcoal. A 
mixture of granular crystals (melting at 110 °) and needles (melt¬ 
ing at 152°) is obtained; by recrystallising these, partly from alcohol 
and partly from glacial acetic acid, a mixture of the same crystals is 
obtained, melting at 150°. 

fi-NapJithoylnaphthostyHl, is obtained in the same way as the above, 
only at a lower temperature, in slender colourless needles, melting at 
197~-198°. 

The calcium salt of chlornitro-a-naphthoic acid, of melting point 
225° (Abstr., 1886, 156), forms slender colourless needles, crystallising 
with 3 mols. H 20 , and the ethyl salt tabular crystals melting at 121®, 
and very soluble in alcohol. The question whether this acid has the 
constitution [COOH : NO 2 : Cl = 1 : 1 ' : 4' or 1 : 4 : 4'] is settled in 
favour of the former, as chlomiaphthostynl (with Cl in position 4') is 
obtained in yellow needles melting at 270°, by reducing the acid with 
ferrous sulphate in an ammoniacal solution, 

Nitro'naphthostyril (1 : 4') is formed when nitric acid (sp. gr. 1^42) 
is added to a solution of naphthostyril in glacial acetic acid, and the 
mixture heated on the water-bath; the crystalline mass thus obtained 
is partially soluble in alcohol, from which yellow needles, melting 
about 235°, are obtained; the greater part recrystallises from glacial 
acetic acid in orange-yellow needles melting at 300°* Both are nitro- 
naphthostyrils. 

AmidoyiaphtJwstyril is formed when nitronaphthosiyril is reduced 
with tin and hydrochloric acid, and the hydrochloride thus produced 
decomposed with ammonia; it crystallises in red needles melting 
at 239—240°, and freely soluble in alcohol and hot water. The hydro¬ 
chloride crystallises in yellow needles melting above 290°. 

Dlnitronaphthostyril is obtained when the nitronaphthostyril is heated 
with nitric acid (143 sp, gr.) ; it forms yellow needles, or, when pre¬ 
pared by the action of nitric acid on naphthostyril, rhombic tables, 
melting above 290°. The cme%2-derivative melts abov-e 290°. 

ISTH 

Naphthostyrilquinone^ Ci 0 H 4 O 2 <C qq is obtained when a solution 

of naphthostyril in glacial acetic acid is mixed with chromic aqid and 
then with water; fine red needles are precipitated, which, after re^, 
crystallisation from glacial acetic acid, melt near 278°. When it is 
dissolved in warm glacial acetic acid and an acetic acid solution of 
toluylenediamine added, a yellow, crystalline powder, consisting of 
naphthostyriUoluqumoxaline^ CuHjN^OjCeHsOHa, is obtained.;, it meli^ 
above 290°. * 

Nitronaphthostyrilquinone forms orange-red needles or tables, melt-, 
ing near 285°, soluble in alcohol and sparingly so in, glacial ac^ic 
acid. A^ Cb 
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/^-OhloronapMhalenesulphoixic Acid. By S. (j5e?\, 21, 

2802—2804).—When /J-amidona^plithalenesulphonicacid (Abstr., 1887, 
9t52) is converted into the diazo-compound, and this is boiled with 
sti'ong hydrochloric acid and neutralised with potassium carbonate, 
potassium /1-chloronaphthalenesulphonate separates. 

jd-Chloronaphthalenesulphonic chloride, CioH8Cl‘S0201 (Arnell, 
Abstr., 1886, 555), is prepared by mixing the well-dried potassium 
salt with phosphorus pentaehloride and heating; it crystallises from 
chloroform in broad needles melting at 129°. 

The hromide, OioH6Cl*S02Br, prepared by the action of phosphorus 
bromide on the potassium salt, crystallises from chloroform in small 
needles melting at 139°. 

The amide, CioH6Cl-S02*Nir2, is obtained by boiling the chloride 
with a mixture of equal parts of ammonia and alcohol, and crys¬ 
tallising the product from dilute alcohol, in which it is sparingly 
soluble; it melts at 235^. 

/3-Chloronaphthalenesulphonic acid has the constitution [Cl : SO 3 H 
= 2 : 4 or 2 : 1]. K H. M. 

Pilicic Acid. By G. Dacgomo (Ber., 21, 2962—2970).—Pilicio 
acid, prepared by the method already described (Daccomo, Abstr., 
1888,521), has the composition CwHieOg. It is a yellowish, odourless, 
crystalline powder, melts at 179—180° (uncorr.), and is insoluble in 
water, almost insoluble in absolute alcohol, moderately soluble in glacial 
acetic acid, ether, amyl alcohol, and toluene, and readily in chloroform, 
carbon bisulphide, and benzene. The jbenzoyl-denYfitiiYe, CsiHaoCg, 
separates from dilute alcohol in colourless crystals, melts at 123°, and 
is very readily soluble in ether, but insoluble in water. The ethijl 
salt, CieHsoOs, prepared by treating the acid with alcoholic potash and 
ethyl iodide, separates from dilute alcohol in reddish crystals, melts 
at 142“, and is very readily soluble in ether and benzene, but insoluble 
in water. The propyl salt melting at 158°, and the etkyJene salt 
melting at 165°, resemble the ethyl salt in appearance and solu¬ 
bility. 

Bromofilicic add, CuffigBrOg, prepared by treating the acid with 
bromine in glacial acetic acid solution, crystallises from alcohol in red 
prisms, melts at 122°, and is very readily soluble in absolute alcohol 
and ether, but insoluble in water. 

Anilidofilidc acid, Ci4Hi604'NHPh, obtained by boiling a glacial 
acetic acid solution of the acid with aniline, separates from alcohol in 
reddish-violet crystals, melts at 140®, and is soluble iu alcohol and 
benzene, but insoluble in water. 

The hjdrazide, ^ Ci 4 HifiO*(N 2 HPh) 4 , prepared by boiling an ethereal 
solution of the acid with phenylhydrazine, crystallises from ether in 
red needles, melts at 198°, and is readily soluble in alcohol, but 
insoluble in water. When the acid {100 parts) is heated above its 
melting point (compare Luck, Annalm, 54, 119), or heated with 
water at 170~-190°, it is decomposed into isobutyric acid (32*5 parts) 
and a compound, the composition of which is CoJEisOt. Hydrochloric 
acid produces the same decomposition at 150^—160°. 

Filicio acid is completely oxidised when treated with chromic acid 
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in glacial acetic acid solution, "but Vlien a solution of the potassium 
salt is oxidised in the cold with a 2 per cent, solution of potassium 
permanganate, isohutyric acid and oxalic acid are obtained. The same 
products are formed when nitric acid of sp. gr. 1*48 is employed. 
When the acid is treated with zinc-dust in alkaline solution, it is con¬ 
verted into an acid, the composition of which is probably CuHaaOn, 
and at the same time a small quantity of isohutyric acid is formed. 
When treated with sodium in amyl alcohol solution, it yields butyric 
acid and resinous products. 

The compound C 30 H 18 O 7 , referred to above, separates from ether or 
amyl alcohol as an amorphous, red powder, and has no well-defined 
melting point. It is soluble in most ordinary solvents, has an acid 
reaction, decomposes carbonates, and dissolves in alkalis, forming red 
solutions from which it is precipitated in red flocks on adding acids. 
It yields phthalic acid and small quantities of oxalic acid when 
oxidised with nitric acid of sp. gr. 1*40 in the cold. When reduced 
with zinc-dust in alkaline solution, it gives a colourless substance 
which rapidly oxidises, and is probably reconverted into the original 
compound. 

From the above results, it follows that filicic acid is probably an 
isohutyric acid derivative of hydroxynaphthaquinone. F. S. K. 

Qnillajic Acid. By R. Kobirt (Ohem. Gentr,, 1888, 927—928, 
from Arch. expt. Fath. Pharm,, 23, 233).—The saponin of commerce, 
as all other specimens of saponin, is an almost inactive, non-poisonous 
modification of quillajio acid. The author precipitated the acid from the 
aqueous extract of the hark of Quillaja saponaria with neutral lead 
acetate; the precipitate was freed from lead, the solution of the acid 
evaporated almost to dryness, and then taken up with hot absolute 
alcohol. The colouring matter was precipitated with chloroform; 
the quillajic acid eventually crystallised out in pure white flakes. It 
is insoluble in ether, soluble in water and alcohol. On treatment with 
concentrated sulphuric acid, it becomes dark red. By boiling with dilul e 
mineral acids, it is split up into an unfermentable glucose and sapo- 
ginin; this solution reduces Fehling’s solution. Quillajic acid has 
the formula CigHaoOio- The sodium salt acts as a very severe caustic 
on the tongue and throat, and the smallest particles coming in contact 
with the nose or throat cause violent sneezing and coughing. Brought 
on to the eye, it causes severe pain, flow of tears, and swelling of the 
lids. Injected into the blood, the sodium salt proves fatal, causing 
cramp and paralysis of the respiratory organs and brain. On the 
other hand, it may be imbibed into the stomach without injury to the 
extent of 500 times the quantity which proves fatal when injected 
into the blood. J. L. 

Braailin. By 0. Schall and G. Drallb (Ber., 21, 3009—3017, 
compare Abstr., 1888, 295).—Tetramethylbrazilin is best prepared as 
follows:— A. solution of brazilin (100 grams) in warm 98 per pent, 
alcohol is mixed with sodium ethoxide (30*26 grams sodium) and 
methyl iodide (206 grams), the mixture kept at 60—70° for 40 to 50 
iours, cooled and poux'ed into cold water. The preciphiate ts collected^ 
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washed with water, dissolyed in ether, the solution shaken with soda 
( 1—2 per cent.), washed with water, the ether evaporated, and the 
residue crystallised from alcohol with addition of animal charcoal. 
The yield is 58*5 per cent, of the theoretical quantity. 

Trimethylbrazilin, CieHuOsMea + is obtained by neutralising 

the alkaline washings from the tetramethyl-derivative, extracting 
with ether, washing the extract first with sodium hydrgen carbonate, 
then with sodium carbonate, and evaporating the ether at the ordinary 
temperature. The residue is mixed with concentrated soda, the pre¬ 
cipitated sodium-derivative collected, washed with alcoholic ether, 
dissolved in water, and precipitated from the filtered solution by treat¬ 
ment with carbonic anhydride. If the product is pure, it is obtained in 
the crystalline condition containing about 1 mol. HaO, but the impure 
compound does not crystallise well even after keeping for months. It 
dissolves in dilute alcohol, and the solution gives a brown precipitate 
with feme chloride; the solution in soda is colourless, and does not 
alter on keeping. The OieHjoOsMesAo, is crystalline, 

and melts at 95—97^ with previous softening. 

Bromotetramethylbrazilin^ CisHsBrMeiOg, obtained hy treating the 
tetramethyl-derivative (1 mol.) with bromine (1 mol.) in glacial 
acetic acid solution, crystallises from dilute alcohol in long, colourless 
prisms melting at 180—181^. 

A crystalline tetrabromo-derivative, Ci 6 H 8 Br 4 Me 406 , is formed when 
a larger quantity of bromine ( 2—3 mols.) is employed; this substance 
loses bromine (about 26 per cent.) when treated with dilute ammonia 
or soda, and appears to be dibromotetramethylbrazilin dibromide. It 
is probable that other bromo-derivatives exist, and a crystalline iodo- 
additive product was also obtained. 

Trihromohrazilm dihromide, CjeHuBraOsjBra + 2 H 2 O, is obtained in 
reddish-brown needles when l3romine (4-^ mols.) is added gradually 
to a boiling glacial acetic acid solution of brazilin. 

A compound, C 20 HUO 9 , is obtained when bra-zilin (2*7 grams) is 
dissolved in water {150 c.c.) and soda of sp. gr. 1*37 (10 c.c.), and a 
stream of air passed through the solution for about 36 hours. It 
crystallises from alcohol in light brown, flat, microscopic needles, 
melts at 271°, and is readily soluble in dilute soda, sparingly soluble 
in ether or sodium carbonate, and insoluble in sodium bicarbonate. 
The aqueous alcoholic solution gives a slight violet coloration with 
ferric , chloride, and a citron-yellow. coloration with concentrated 
nitric acid. When heated above its melting point, shining scales 
sublime, hut considerable decomposition takes place. F. S. K. 

Nomenclature of Compounds containing Nitrogenous 
Nuclei. By O, Widmapt (/, pr, Ohem, [2], 38, 185—201)*—A new 
system of nomenclature for the quinoxalines and compounds of allied 
structure. (Compare Mason, Proc., 1888,109.) 

Metapyrazolones. By E. Geihaux {BnlL Soc. OMm,, 49, 739— 
740).—^The compounds described hy Pinner and Lifschutz, and named 
.by them metapyrazolone-derivatives, are derivatives of glycolyloarb- 
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amide or hydaBtoin, and the isomeric substances ’which Pinner and 
Lifschiitz name metapyrazole-derivatives are simple nreides, 

P. S. K . 

Action of PHenylliydrazine and Hydroxylamine on Acetyl- 
acetone. By A. Combes (Bull. Soc. GMm., 50, 14o—146; compare 

ibid., 48, 471).— JDimethylpJienylpyrazole, CMe^^p^,j^^CMe, is 

formed by the action of phenylhydrazine on acetylacetone: it boils 
at 270*5^ (Compare Claisen, Abstr., 1888, 692; and Zedel, 1051.) 

N. H. M. 

Derivatives of Methylpyrroline. By G-. de Varda (Per., 21, 
2871—2874).— Metliyltetrahromopyrrolme, C 4 hrBr 4 Me, obtained by 
digesting tetrabromopyrroline with caustic alkali and methyl iodide 
dissolved in methyl alcohol, crystallises from light petroleum in long, 
colourless needles, which melt at 154—155® to an intensely blue 
liquid. 

Bihrom(malHn7riethylimide^ C 4 Br 203 NMe, is prepared by slowly 
adding the above tetrabromide to fuming nitric acid (3 parts), cooled 
to 0^, and pouring the product into water (10 parts). It crystallises 
from boiling water in long, light-yellow needles melting at 121°. It 
distils readily with steam; the vapour has an irritating odour. 

Methyl^yrrylglyoxylic acid, CiNHaMe’CO'COOH, is obtained by 
treating a boiling solution of methylacetylpyrroline (5 grams) in 
alkaline water (500 c.c.) with a solution of potassium permanganate 
(15*5 grams) in water (500 c.c.). The whole is boiled, steam-distilled, 
and filtered; it is then evaporated down, acidified, and extracted with 
ether. The acid is crystallised from benzene, from which it separates 
in light-yellow needles which melt at 141—142*5° -with decomposi¬ 
tion; it is sparingly soluble. The silver salt was prepared. The 
dihrmno-derivative, 04 NHMeBr 2 ' 00 *COOH, prepared by bromiuating 
the acid dissolved in acetic acid, crystallises from benzene in small, 
sulphur-coloured prisms melting at 160°. When the dibromo-acid 
is slowly added to fuming nitric acid (10 parts), dibromomalein- 
methylimide is formed. The bromine-atoms and the —CO'COOH 
group have, therefore, the positions 3, 4, and 5 respectively. 

hr. H. M. 

Deri'vutives of Uiisyiximetrical Dimethylpyrroliiae. By &. 
Maoi^akini (Ber., 21, 2864—2868,2874—2879).— Ethyl diinethylacetyU 
pyrroUnecarhoxylate, C4l7HMe2Ac*COOEt [2 : 4 ; 5 : 3], prepared by 
heating ethyl hydrogen dimethylpyrrolinedicarboxylate (Knorr, 
Annalen, 236, 318) with acetic anhydride at 200®, crystallises in 
needles, melts at 142—143°, dissolves very readily in alcohol, ether, 
acetic acid, and benzene, &o., sparingly in light petroleum. The /ree 
acid obtained by boiling the ethyl salt with aqueous potash, melts at 
about 152—158° with formation of dimethylcLcetyl^yrrolme Biid evolution 
of carbonic anhydride, is almost, insoluble in boHing. water, very 
sparingly soluble in ether, chloroform, and benzene, and readily soluble 
in hot acetic acid, from which it separates in long, lustrous needles. 
It gives a green coloration when heated with isatin and sulphuric acid- 

Dimethylacelylpyrroline, 04 NH 2 Me?Ac [=s 2 ; 4 ; 5], is prepare 'fey 
distilling dimethylacetyicarbopyrrolio £^id in a re^irt a 
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metal-batli at 200°, It is first crystallised from water containing a 
little sodium carbonate, tben from dilute alcohol, and lastly from light 
petroleum. It melts at 122—123°, sublimes at 100°, and is readily 
soluble in the usual organic solvents. 

JDuyietliylpyrrolinedicarhoxyUc acid imineanliydride, 

.GICMe^ 

CO< I \c-COOH, 

is obtained by boiling Knorr’s unsymmetrical dicarboxylic acid 
(Abstr,, 1887, 275) with acetic anhydride (10 parts) in a reflux 
apparatus for three to four hours. The acetic anhydride is distilled 
off under diminished pressure, the residue washed with alcohol, dis¬ 
solved in aqueous sodium carbonate, filtered, and precipitated with 
acetic acid. It is almost insoluble in the usual solvents, becomes 
slightly brown at 300°, and decomposes at a higher temperature into 
dime thy Ipyrroline and dimethylpyroooll. It resists the action of 
mineral acids, but seems to be partially decomposed by aqueous 
ammonia. The silver salt is a yellowish, amorphous substance; the 
magnesium salt forms lustrous needles. The ethyl salt crystallises in 
thread-like needles, melts at 270°, and is sparingly soluble. 

2, 4i-DimetliyJpyrocoll, 07 H 7 ]SrO, obtained by distilling the copper or 
silver salt of the above acid in a stream of carbonic anhydride, is light 
yellow, melts at 272—272*5°, dissolves very readily in chloroform, 
readily in acetic acid, but only sparingly in ether, light petroleum, 
and cold alcohol; it is insoluble in water. The crystals are rhombic; 
« : 5 : c = 0*78834 : 1 : 0*94602. The compound is hardly attacked 
by aqueous potash. N. H. M. 

Derivatives of P3rrrolii3.ep]it]ialide. By T. Anderlini (Ber,, 
21, 2869—2870).— Blhromopyrrolinepkthalide, OuHsEr^lSrOo, prepared 
by treating a warm solution of pyrrolinephthalide (2 grams) in glacial 
acetic acid (15 grams) with bromine (8 grams), crystallises in small, 
yellow, lustrous needles, melts at 199°, is insoluble in water, sparingly 
soluble in boiling alcohol and ether. 

Niirojpyrrolinejplithalide, Oi^HeNjO*, is formed when the phthalide is 
dissolved in strong nitric acid; it crystallises from alcohol in needles. 
When pyrrolinephthalide is treated with bromine in alkaline solution, 
tetrabromopyrroline and phthalic acid are formed. On similarly 
treating the dibromo- and nitro-derivativee, both compounds yield 
phthalic acid; the substituted radicles are therefore in the pyrroline 
nucleus. » 

When potassium pyrrolinephenylcarhinolorthocarboxjlate, 

04l!TH3:0(OH)-O^H,*COOK, 

is distilled with potassium carbonate, it is decomposed into pyrroline 
and benzene. ]Sr. H. M. 

Action of Metbyl Iodide on some Pyrroline-derivatives. 
By Gr. OIAMICUN and F. Atoerlutt (Ber., 21, 2855—2864).-—D%dro- 
ietramethyljpijridine, O 9 H 15 II, is obtained, together with other bases, 
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when sodium carhopyrrolate (5 grams), methyl iodide (10 grams), 
and methyl alcohol (7 grams) are heated at 120° for 12 hours. 
It boils at about 160°. The aurocliloride^ C 9 Hi 5 N’,HAtiOl 4 , crystallises 
from very dilate solutions in long, fiat, monoclinic needles; a: 6 : c = 
5^:10 : bl'j ^ = 85|-, When the base is reduced with sodium and 
alcohol, the compound CgHishT is formed. This boils at 150—152”. 
The auroohloride separates from its solution as an oil, which crystal¬ 
lises after some days in yellow needles melting at 117—119°. When 
the base C 9 H 19 N is boiled with methyl iodide in a reflux apparatus, 
and the product, freed from the excess of methyl iodide, is dissolved 
in alcohol and precipitated with -ether, the compound Ci 9 Hi 8 jSrMe 2 l is 
obtained in colourless prisms which melt at 262®. It is very readily 
soluble in water, insoluble in ether. The mother-liquor from the di¬ 
methyl compound contains a small amount of a 5ase, CgHjslN'Me, which 
forms an oil. 

MethyliUkydropyrroline, GioHnN, is prepared by heating methyl- 
pyrroline (3 grams), methyl iodide (7 grams), potassium carbonate 
(3 grams), and methyl alcohol (-5 grams), for 10 hours at 140°. The 
oily product is heated with strong hydrochloric acid at 125—130°, 
and distilled with potash. The aurocMoride^ OnHiTNjHAuCb, crystal¬ 
lises from dilute hydrochloric acid in fiat, yellow needles, which melt 
at 100 ®. INT. a M. 

Bipiperidyl and Bipicolyl. By F. B. Ahrens {Bm\^ 21, 2929— 
2982).— Bipiperidyl is obtained when 7 -dipyridyl is reduced with 
sodium and alcohol and the product purified by means of the nitroso- 
derivative. It crystallises in colourless needles, melts at 120—122° 
with previous softening-, and is readily soluble in alcohol and ether, 
but insoluble in water. It absorbs carbonic anhydride when exposed 
to the air-, and is only slightly volatile with steam. The platino- 
chloride^ OioHaoNzjHaPtOls, forms microscopic crystals, is only sparingly 
soluble in water, and blackens when heated at 195°. The auroohloride, 
CiflH 2 oN' 2 ,HAuCl 4 , crystallises in small, yellow needles, is readily 
soluble in hot, dilute hydrochloric acid, and is gradually decomposed 
when heated at about 160®. The picrate crystallises from hot water 
in needles; it blackens when heated, and is completely decomposed 
at about 257®, Mercuric chloride, phosphomolybdic acid, aud potas¬ 
sium feiTocjanide produce precipitates in a solution of the hydro¬ 
chloride. 

Bipicolyl, Oi$HisK 2 , is obtained when picoline, boiling at 128—134'^, 
is treated with sodium at 80—90°. After washing the product with 
water, it is dissolved in ether, the solution filtered, and the base ex¬ 
tracted with dilate hydrochloric acid. The extract is mixed with 
excess of soda, the treatment with ether and hydrochloric acid 
repeated seveial times, and finally the ethereal solution is dried over 
potash and evaporated. The residual yellow oil is then distilled, 
' and the portion passing at 270—300° collected; this distillate solidi¬ 
fies to a mass of yellowish, very deliquescent needles. The platino- 
chloride, Ci 2 Hi 32 :^ 2 ,H 2 PtClfi, crystallises in small plates, and is very 
sparingly soluble in water, but readily in hydrochloric acid; it is only 
partially decomposed when heated at 275°* The mrochlonde, 
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Ci 2 Hi 2 ^ 2 ,HAnCl 4 , separates from warm, concentrated hydrochloric 
acid, in which it is readily soluble, in nodular crystals mixed with 
metallic gold ; it is completely decomposed when heated at 200—201° 
The 'jpicrate forms yellow, moss-like crystals, and is readily soluble in 
hot water. An aqueous solution of the hydrochloride gives precipi¬ 
tates with mercuric chloride, phosphomolybdic acid, potassium iodide, 
and potassium ferrocyanide. S- K. 

Action of Chlorine on Hydroxyqtdnoline. By H. Hbbebbanb 
(jBe 7 \, 21, 2977 —2989). — Qhlorliydroxyqumoline^ CshTHeOCl, is 
formed in small quantities when chlorine is passed into a well-cooled 
solution of 1-hydroxy quinoline (5 grains) in glacial acetic acid. 
Dichlorhydroxyquinoline (see below) sepai’ates at first, and is further 
converted into the hydrochloride whilst a further portion of the hydr- 
oxyquinoline is oxidised to the monochloro-derivative. As soon as the 
whole of the hydroxyquinoline is changed, the solution is filtered and 
the residue treated with absolute alcohol to dissolve the dichlorhydroxy- 
salt. The residue is dissolved in hot, dilute hydrochloric acid, the 
solution mixed with excess of sodium carbonate, and the precipitated 
monochlorhydroxy-compound recrystallised from methyl alcohol and 
light petroleum. It is thus obtained in colourless needles melting at 
12^9—IBO®. The hydrochloride crystallises in small, yellow needles, 
melts at 253°, and is moderately soluble in alcohol and hot, dilute 
hydrochloric acid; it is very stable and sublimes in compact crystals. 
The platinochloride^^ {C9KE[600l)2,H2PtClfe 4- 2H20, crystallises in 
yellow needles, and is readily soluble in hot but only sparingly in cold, 
dilute hydrochloric acid. 

DicMorhydroxyquinoline^ 08l!5*B^0l3*0H [OH : Gl% = 1:2:4], is 
prepared by passing chlorine into a 10 per cent, glacial acetic acid 
solution of hydroxyquinoline until the colour changes to yellow, 
pouring the solution into water, and recrystallising the precipitated 
product from alcohol. It is also obtained when trichloroketoquinoline 
(see below) is treated with hydrogen sodium sulphite or boiled with 
alcohol or dilute acids. It crystallises in long, slender needles, melts 
at 179—180°, and is readily soluble in warm alcohol or glacial acetic 
acid, but only moderately in hot benzene and light petroleum. It 
dissolves readily in alkalis and acids, forming yellow solutions, but 
the salts are unstable and cannot be recrystallised, and acid solutions 
are px'-ecipitated by water. When treated with chlorine in chloroform 
solution, it is converted into trichloroketoquinoline. The hydro>- 
chloride crystallises in long, yellow needles, and in aqueous solution 
gives a black precipitate with ferric chloride. The ^atinochlm'ide^ 
( 09 NH 500 l 2 ) 2 ,HsPtCl 6 -h 2 H 2 O, crystallises in long, orange needles, 
and loses its water at 120°. The a(3efyZ-derivative, CglSTHiOOliAc, 
separates from light petroleum in small, colourless exystals melting at 
97 —^98°; it is very unstable^ and is decomposed by water or when 
boiled for a long time with glacial acetic acid. 

Trichlorhydroxyquinoline^ [OH : 01s = 1 : 2 r 3 : 4}, is formed when 
the mother-liquor from trichloroketoquinoline is boiled or when the 
hydrochloric acid solution of pentachloroketoquinolxne is treated with 
hydrogen sodium sulphite or with water* It crystaliises from glacial 
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acetic acid in long, colourless, moss-like needles, melts at 213—214®, 
and is readily soluble in hot alcohol or glacial acetic acid, bnt only 
sparingly in tbe cold solvents and in dilute acids ; it is readily soluble 
in concentrated acids, but is reprecipitated on adding water. When 
treated with chlorine in chloroform solution, it yields a yellow 
powder, probably tetrachloroketoquinoline, which melts at 175° with 
decomposition, and is reconverted into trichlorhydroxyqninoline when 
boiled with alcohol. When heated with sodium carbonate, it yields a 
5o<ZM^m-derivative melting at 270°. Tlie derivative is crys- 

talline. The hydrochloride crystallises in small, yellow needles. The 
pluHnochlor'ide^ { 09 !N'H 40 l 30 ) 2 ,H 2 PtCl 6 + 2 H 2 O, crystallises from dilute 
hydrochloric acid in long, orange needles and loses its water at 
140—150°. The ace^j/Z-derivative separates from a mixture of glacial 
acetic acid and acetic anhydride in thin, transparent, forked, efflore¬ 
scent crystals, melts at 172—^173°, and is readily decomposed. 

THcliloroketoquinolme hydrochloride^ OaNHiOCIsjHCl + 2 H 2 O, pre¬ 
pared by saturating a well-cooled glacial acetic acid solution of hydr- 
oxyqninoline with chlorine and washing the prodnct with glacial acetic 
acid, is very nnstable, hygroscopic, and sensitive to light. When simply 
dried between blotting paper, it melts at 93—95° to a yellow liquid 
•which decomposes at 100—120° with evolution of gas and then 
solidifies, melting again at 170—180° with decomposition. When 
dried over sulphuric acid under rednced pressure, it does not begin to 
decompose until heated at 160° and melts at 180°. It is readily soluble 
in modei'ately dilute hydrochloric acid, but when the solution is evapo¬ 
rated under reduced pressure dichlorhydroxyquinoline separates. 
It is decomposed when warmed with solvents, generally with forma¬ 
tion of the dichlorhydrosy-derivative, and this substance is formed 
very readily when the keto-derivative is reduced with hydrogen 
sodium sulphite. The platinochloride is very readily soluble, and when 
the solution is boiled or evaporated under rednced pressure, a mixture 

of platinoehlorides is obtained. The free base, C 6 ]SrH 4 < OOTCH 

obtained by decomposing the hydrochloride with water and extracting 
the precipitated oil with ether, crystallises in long, thin, yellow 
prisms or needles, melts at 98°, turns brown at 130°, and is completely 
decomposed at 170°. It is readily soluble in benzene, alcohol, and 
glacial acetic acid, and does not decompose when kept. 

Bthoxydichlorhydroxijqwinolme^ OBt’Oo'N’HsClrOH [OH: CI 2 : OEt 
1:2 : 4: 1'], is formed, together with dichlorhydroxyquinoline and a 
small quantity of the trichloro-derivative, when an ^coholic solution 
of freshly prepared triohloroketoqniuoline is boiled for 1—2 hours. 
It crystallises from alcohol or benzene in long, thin, colourless 
needles, melts at 150—151°, and dissolves sparingly in most ordinary 
solvents in the cold but readily on waxuning. It is soluble in acids, 
forming colourless solutions, from which it is reprecipitated by water, 
and when warmed with alcoholic soda, it yields a solution from, which 
a spongy sodium-derivative separates on cooling. 

tHhydroxydichloroquinolme^ [(OH)a : CI 3 = 1 ; 1 ^ : 2 ; 4], fs ! oh* 
tained, togethei* with ethyl chloride, when the pireoeding qompcmid is 
heated at 110 — 120 ° with eonoenfr^d hydrodblond ^ is afeo 
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formed wHen tricMoroketoquinoHne is boiled with methyl alcohol. 
It crystallises from alcohol in needles, melts at 278°, and is more 
sparingly soluble than the chloro-derivatives of hydroxyqninoline. 
It crystallises from methyl alcohol in efflorescent needles containing 
alcohol. 


is ob- 


Anilicloquinolineqidno7ieanilide^ 

tained by treating an alcoholic solution of the ketoehloro-denyative 
with excess of aniline. It crystallises in small, golden plates or long 
needles, melts at 222 °, and shows all the properties of a feeble base. 
It is moderately soluble in glacial acetic acid, sparingly in alcohol, 
insolable in water, and dissolves in dilute acids with a bluish-violet 
coloration. It is not changed by boiling with alcohol or concentrated 
potash, but is readily decomposed when heated with acids, yielding a 
yellow, crystalline substance which was not obtained in the pure state. 
The hydrochloride crystallises from acidified alcohol in small, dark- 
golden needles and is unstable. The picrate crystallises from alcohol 
in dark, copper-red needles. The acetate crystallises in needles, 
melts at 199°, and is decomposed by water. 

PentachloroketoquinoUne jplatinochloride^ (C 9 'NH 3 Cl 60 ) 2 ,H 2 PtCl 6 , is 
formed when trichloroketo(|Jiinoline hydrochloride (5 grams) is 
heated at 140—150° for six hours with manganese dioxide (35 grams) 
and concentrated hydrochloric acid (18 grams), the resulting solution 
filtered and mixed with platinic chloride. It is a yellow, crystalline 
compound, and when recrystallised or dried, it seems to lose hydro¬ 
gen chloride and be converted into the salt of tetrachloroketoquinoline. 
A solntion of pentachloroketoquinoline hydrochloride yields trichlor- 
hydroxyquinoline when mixed with water or hydrogen sodium 
sulphite. P. S. K. 


Alkaloids from Papaveracese. By B. Schmidt {Arch. Pliarm, 
[3], 26, 622—623).—The following abstract; is the fii‘st of a series on 
these alkaloids, giving the results of investigations undertaken at the 
instance of the author. SchiePs conclusion that chelerythrine and 
sangninarine are identical is not confirmed. The former appears to 
have the formula Ci 9 Hi 7 ]S[ 04 , as deduced from the analysis of the 
small quantities obtained, whilst the latter, from the analysis of 
various compounds, has the formula, C 17 H 15 NO 4 , thus confirming 
leasehold’s result. Three more bases have recently been separated 
fi'om Ghelidonium mo jus which a 2 ?e now the subject of research. 

j T. 

Ohelidonine. By A. Hensgheb {Arch. Pharm. [3], 26, 624—644 j 
compare Abstr*, 1887, 854).—The alkaloid was obtained partly by 
recijstallisatxon of the commercial base, and partly by direct extrac¬ 
tion from the root of Ghelidonium majus. Probst’s method of ex¬ 
traction was employed, the stamped root being boiled in water 
acidified with sulphuric acid, ammonia in excess added, and the filtrate 
dried. This was purified by treatment with acidified alcohol, and 
again with ether, and finally was repeatedly crystallised from boiling 
alcohol. Chelidonine, C 20 H 15 NO 5 + H 2 O, forms vitreous, tabular, colour¬ 
less, monoclinic crystals of about 3 mm. diameter. The reactions of 
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tlie base are giyen in detail. Solutions of the salts of this base hare an 
acid reaction, and the hydrochloride has the formula C 2 oHi 9 N 05 ’HCl; 
the nitrate, C 2 oHi 9 N 05 ,H]Sr 03 ; the sulphate, CmHi 9 N 05 ,H 2 S 04 + 2 H 2 O ; 
the platinochloride, fG 2 oHi 9 N 05 ) 2 ,H 2 PtCl 6 + 2 ^ 20 ; this was not ob¬ 
tainable in a crystalline form; the aurochloride, CajHiglSTOsjHAuCb, 
is easily obtained in crystals. Ethyl iodide combines with the base, and 
the compound is not acted on by potassium hydroxide; these and less 
positiye results lead to the conclusion that chelidonine is a tertiary 
base. By oxidation with potassium permanganate in alkaline 
solution, chelidonine yields oxalic acid, methylamine and ammonia, 
the latter resulting from the decomposition of methylamine. In acid 
solution, the oxidation goes further, carbonic anhydride and methyl¬ 
amine resulting. J. T. 

Alkaloids from Cod-liver Oil. By A. Gautier and L. Mouegues 
(CompL rend., 107, 626—629 ; compare Abstr., 1888,1315).— Aselline^ 
is an amorphous, colourless solid which becomes green on 
exposure to light. It melts to a viscous, yellowish liquid with an 
aromatic odour recalling that of the ptomaines, is very slightly soluble 
in water, to which it imparts a bitter taste and an alkaline reaction, 
but dissolyes in ether and still more readily in alcohol; sp. gr. about 
1*05. The salts of aselline crystallise readOy, but are partially de¬ 
composed by water. The mercurochloride crystallises from warm 
water; the aurochloride is very easily reduced; the platinochloride 
is orange-yellow, and dissolves in warm water, but is decomposed by 
boiling water. Aselline is feebly toxic, and produces fatigue and 
stupor; 3 mgrms. of the hydrochloride killed a greenhnch in 
14 minutes. 

MorrJiuine, C 19 H 27 IT 3 , is separated from aseUine by taking advantage 
of the greater solubility of its platinochloride. It is a thick, oily, 
amber-coloured liquid with an odour which recalls that of aselline, 
and is only slightly soluble in water, but more soluble in alcohol and 
ether. It is caustic and strongly alkaline, and absorbs carbonic 
anhydride from the aix\ The hydrochloride is very deliquescent; the 
aurochloride is yellow, and dissolves in warm water; the platino¬ 
chloride is somewhat soluble and crystallises in needles. 

Morrhuine constitutes one-third of the total bases in the oil, and 
an ordinary dose of one fluid ounce contains 2 milligi'aras. It excites 
the appetite and has remarkable diaphoretic and diuretic properties. 
In large doses it produces fatigue and stupor. C. H. B. 


Physiological Chemistry. 


The Nattire of Fibrin Ferment. By W. D, HittmjBxos (/. 
Fhysiol., 9, 227—^286).—TMs paper gives a full accoant of the 
researches of which a preliminary account has already been published 
(Abstr., 1888,974). H. , 
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The Qlycogea in Muscle after Section of its Nerve and its 
Tendon. By B. Keauss (Ft>c^ 02 (?’s AtgIiw^ 113, 315—332).—The first 
part of this paper is devoted to the histological changes that occur in 
muscle after neurotomy and tenotomy respectively. 

For the glycogen estimations, the tendo Achiliis was divided in 
21 rabbits, and the sciatic nerve in 16 others. The animals were 
then fed for 1 to 3 days before death with 15—30 gmms of sugar 
dissolved in water. The glycogen was determined by Kiilz’ method 
(Ahstr., 1886, 494). The animals were killed at different periods 
varying from 2 to 124 days after the operation. 

The results of analysis, given in tabular form, show after neurotomy 
an increase of glycogen in 8, a normal amount in 3, and a decrease 
in 4 cases; after tenotomy an increase in 6, a normal amount in 8, 
and a decrease in 2 cases. The general result is therefore that in the 
pathologicRl condition of muscle produced by section of its nerve or 
of its tendon, metabolism is altered in such a way that glycogen is 
not got rid of so easily as in healthy mnscle. W. D. H. 

Lactic Acid in the Blood. By G. Salomon (Virchow ^s ArcMvy 
113, 356—360).—Gaglio {Arch, Anat, Physiol,^ Phys. Ahth,^ 1886, 
400), and Berlinerblau (Abstr., 1888, 974) have described lactic acid 
as a constituent of blood. The author has for some years made 
similar observations in cases of disease. Thus in a specimen of 
leucsemic blood he found 0*05—0*06 per cent, of lactic acid; in pleural 
exudation from a case of carcinoma, there was a percentage of 0*007. 
In both cases, estimation of the water of crystallisation, and of the 
zmc in the zinc salt showed that sarcolactic acid was the particular 
form of lactic acid that was present. 

More extended observations, however, have shown that lactic acid 
in the blood is not characteristic of the diseases mentioned, but can be 
obtained from the blood of patients who have died from nearly every 
variety of disease. Observations on the blood removed from the 
v^sels during life show, however, that lactic acid is then as constantly 
absent as it is present in the blood examined after death. 

If the blood is examined immediately it is drawn, lactic acid is 
fonnd to be absent, but if the blood is allowed to stand a short time 
and then examined, the acid will then be fonnd. Its formation is 
connected with the ferment actions that set in in shed blood, or in 
blood left in contact with dead tissues. If it is formed at all during 
life, it must be rapidly oxidised, and so cannot be discovered in living 
blood. W. D. H. 

Micro-organisms and Proteolytic Digestion. By Y, D. Harris 
and H. H. Tooth (/. Physvd., 9, 220 —226).—The experiments of 
which this is a preliminary account gave the following results:— 

(1.) The general belief that micro-organisms need take no part in 
gastric digestion, and are generally absent was confirmed. 

(2.) Experiments to prove that micro-organisms are themselves 
competent to convert proteids into peptone were very unsatisfactory; 
albumoses have been noticed, but never true peptone. Perhaps some 
special micro-organism is necessary. , ' 
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(8.) As it was found exceedingly difficult to exclude micro¬ 
organisms in pancreatic digestions by employing strictly the principles 
of Listerinn surgery in tbe removal of the pancreas, tbe organisms 
were killed by tbe addition of antiseptic reagents, of wbicb mercuric 
cbloride and pbenol were found to be tbe most efective. It was 
found that tbe tryptic ferment is able to convert proteids into peptone 
without tbe aid of micro-organisms, altbougb that is no proof that tbe 
micro-organisms do not assist in tbe action in the intestine. Phenol, 
however, either prevents tbe pancreatic ferment from forming lencine 
and tyrosine, or else tbe formation of these substances depends in part 
at all events on bacteria. 

(4.) With regard to tbe production of indole, it was found that tbe 
appearance of indole and its allies in alkaline pancreatic fluids is very 
capricious and can be easily prevented. In plugged flasks, it may 
not appear for a considerable time, no other precaution being taken than 
that of simply plugging tbe flasks, micro-organisms being presents in 
large numbers. Tbe smallest amount of mercuric cbloride ox* pbenol, 
even if not snfficiebt to render tbe liquid aseptic, also prevents tbe for- 
ination of these substances. Indole appears most readily in tbe diges¬ 
tion of nncoagnlated (unboiled) proteids. Whenever it is present, large 
nombers of all sorts of bacteria are there also, still it may be absent 
even if swarms of micro-organisms are present. It thus appears that 
there are special indole-forming organisms. Experiments with pure 
cultivations of tbe diiSerent forms of bacteria found are, however, at 
present incomplete. As a result of inoculation of solutions of pure 
peptone, and of solutions of lencine and tyrosine with a mixture ot 
bacteria potent to cause tbe formation of indole, it was found that 
indole is formed from tbe peptone, not from lencine or tyrosine. It 
seems, therefore, likely that the formation of indole and its allies in 
tbe alimentary canal below tbe stomach is an alternative course for 
tbe excretion of nitrogen to that by tbe formation of leucine and 
tyi’osine, W. D. H. 

Glycogen in Diabetic Urine. By W. Leubb ( Virchow^$ Archly 
113, 391—893).—E. Reicbardt {Zeit. anal. Chem.^ 1875) has de¬ 
scribed **dexhin” as occurring in diabetic urine. Glycogen baa, 
however, never been detected before. Two cases were examined 
in tbe present i»esearcb. A large amount of urine (8—5 litres) 
was pi’ecipitated with alcohol, tbe precipitate collected and washed 
free from sugar, Tbe precipitate was then dissolved in water, and 
tbe solution gave a brown colour with iodine; On boiling tbe solu¬ 
tion with 10 per cent, of sulphuric acid, tbe carbohydrate (probably 
glycogen) was converted into dextrose. In one of the two cases, tbe 
amount of glycogen present Was very small. It is considered 
probable that tbe sugar in tbe blood is partly converted into 
glycogen es it passes through tbe epithelium of tbe urinary tubules, 

w. D. m 

AxomsAio Substances in Febrile Uitoe, Pj 
(J. Physiol.^ 9, 213—219).—Diseases and <50Bdxfe>ns 
where putrefactive changes are grimier 

TOL. X.VI. ^ / 
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pearance of an increased quantity of certain aromatic substances, 
plienol, cresol, indole, scatole, 4c., in tbe urine. 

Brieger {ZeiL Min. Med., 3,465) classes, However, scarlet fever and 
dipbtlieria as putrefactive diseases with erysipelas and pyaemia in 
wMeli putrefactive processes no doubt often go on. It seemed 
advisable therefore to repeat these observations with regard ^ to 
scarlet fever and diphtheria, especially as Brieger’s method, which 
consisted in weighing the phenol as tribromophenol, was found to 
be wanting in accuracy. It was found that tlie more concentrated 
the urine, the greater was the quantity of tribromophenol obtainable 
from it, on account of tbe solubility of the bromine-water precipitate. 
In fact, on comparing Brieger’s results with control experiments 
performed with a urine concentrated to different extents, it was found 
that the increase in phenol as described by Brieger in scarlet fever 
and diphtheria, could be equally well explained by the rise of the 
specific gravity of the nrine in those diseases. The method adopted 
was therefore that of estimating the proportion of sulphuric acid com¬ 
bined as ethereal hydrogen sulphates to that combined as ordinary 
sulphates. Taking the normal proportion as 1 to 10, it was fonnd in 
16 cases of scarlet fever in which the urine was passed during the fever 
to be 1 to 17, and in 13 cases in which the urine was passed during 
tbe first three days of convalescence to be 1 to 21: so far as the 
chemical composition of the urine goes, there is thus no ground for 
regarding scarlet fever as analogous to a putrefactive process. 

The average of the ratio in five analyses made in oases of 
diphtheria was 1 to 13, hence in these cases also there was no increase 
in the ehmination of aromatic snbstances. - W. B. H. 

Physiological Action of Para- and Meta-phenylenedi- 
amine. By B. Dubois and L. Yigkon {Oompt. rend., 107, 533— 
535).—Met^ and para-phenylenediamines are similar in constitution 
to the ptomaines and leucomaines, and their physiological action 
is therefore of considerable interest. 

In doses of 0*1 ^am per kilo, of body-weight, both compounds 
produce salivation, vomiting, diarrhoea, excessive emission of urine, 
and coma. Death follows in two to three hours in the case of the 
para-derivative and in 15 hours with the meta-derivative. Tbe com¬ 
pounds remove oxygen from the blood and tissues in the same way 
as micro-organisms which are rapidly multiplying, and the brownish 
products thus formed impart a dark colour to the blood and tissues. 

Metaphenyienediamine produces iu the dog all the symptoms of 
aggravated infiuenza, with continual sneezing and a hoarse cough, 
which ends in coma and death. Paraphenylenediamine produces 
very remarkable exophthalmia, the tissues of the eye undergoing 
complete alteration. 0. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 

Action of Micro-organisms on certein Colouring Matters. 

By J. Baulin {Gom^t. rend,, 107, 445—447).— Aspergillus niger 
will grow in cultivation liquids containing ammoninin nitrate, tat not 
in similar liquids containing salts of aniline, rosaniline or indigo- 
carmine. 

Slightly acidified yeast solution, beer wort, and sugar solution 
tinted with indigocarmine, slowly decolorise in presence of air and 
in absence of all organisms, but this change is due to oxidation and 
does not take place in an atmosphere of carbonic anhydride. 
Certain aerobic organisms retard or prevent decolorisation by pre¬ 
venting the access of oxygen. 

Active beer-yeast also decolorises indigocarmine in absence of 
oxygen, but decolorisation is due to reduction and the colour 
returns if the liquid is exposed to air. In this case, reduction is 
accompanied by the development of micro-organisms similar in ap¬ 
pearance to the lactic ferment. The change takes place most rapidly 
if the yeast solution has been exposed to the air at 24° for several 
days ; it then acquires a putrid odour and is full of bacteria. The 
rate of decolorisation inci*eases with an increase in the number of 
organisms, and the addition of an antiseptic, or any other cause 
which destroys the organisms, prevents the changes. Beductlon is 
due to ehauges connected with the vital processes of the organisms, 
and is not due to the liberation of hydrogen. It is not analogous to 
the reduction of indigocarmine by an alkaline solution of glucose, 
since in that case the presence of organisms is not essential. 

Similar reducing actions were observed with logwood, orchil, 
cochineal, safranin, and several artificial colouring matters. 

C. H. B, 

Decolorisation of Tincture of Tumesole in closed Vessels. 
By R. Dubois (Bull, Soo, Ghmn., 49, 963—964).—The decolorisation 
of tumesole kept in a closed vessel is entirely due to the action of 
germs, as when the solution is sterilised the blue colour is permanent. 
The colourless solution contains only one species of living organisms; 
this is a very small, completely spherical micrococcus, which can be 
cultivated in slightly alkaline peptonised gelatin. The liquid de¬ 
colorised by these micro-organisms at once regains its blue colour on 
exposure to the air. S. K. 

Formation of Starch ft*om Various Substances. By T. 
Bokorni (Ohem, Oenir,, 1888, 858—859, from Bar, deuL hot, Qes,, 
6, 116—120).—Since earlier experiments had proved that algae can be 
fed with methylal, the anthor has shown, by means of further experi^ 
ments, that starch is formed from methylal. Spirogyra were used as 
the material for the investigation. Whilst in the absence of light, 
the formation of starch could not be observed, its formation could be 
readily detected after the spirogyra had lain in 1 —OT per cent. 
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metbylai in tlie snnliglit. Spirogyra fed on solution of methyl alcohol 
of the same strength, namely, 1—0‘1 per cent., showed at the end of 
6 to 24 hours a very considerable new formation of starch. The 
author finds that glycol and glycerol, like mannitol, are also able to 
form starch. W. L. 

Matter Excreted by Roots. By H. Molisch (Ann. Agronom., 14, 
384—^335),—It is known that roots excrete an acid juice capable of 
attacking minerals. The author finds that the liquid has mnch more 
extensive powers, namely, it has both reducing and oxidising pro¬ 
perties ; turns tincture of guaiacum blue; oxidises tannins and humic 
substances, and consequently promotes the decomposition of humus : 
transforms cane-sugar into redu'Cing sugar, and acts feebly like 
diastase; corrodes a plate of ivory ; and modifies the organic matter 
of soil. The root membranes are not simply permeated with this 
juice, it may sometimes be seen to exude in droplets. 

J. M. H. M. 

Occurrenee of Solid Hydrocarbons in the Vegetable King¬ 
dom. By H. Gutzeit (Bar., 21, 2881—2882. Compare Abbot and 
Trimble, Abstr,, 1888, 1329).—The author points out that be has 
already described solid hydrocarbons which were obtained from the 
fruit of Seraclenm giganteum. horL, Hei'acleum spondylium^ L,, and 
Fastinaca saliva^ L. (Beitrage zur BJimivsenchemie^ Jena, 1879), and that 
others have already proved the presence of such compounds in the 
vegetable kingdom. B. S. K. 

Constitnents of Bark of Rhamnus Prangula and R. 
Parshiana. By P. Schwabs (AtcL Fharm. [3], 26, 569—594).— 
The coarsely powdered bark is freed from fat by means of ether, and 
extracted with 98 per cent, alcohol; the extract is mixed with several 
times its volume of water, and is shaken up by portions with ethei;'. 
The first ethereal solutions are dark coloured, but on repeating the 
operation 10 or 12 times the ether remains colourless. The united 
ethereal solutions are distilled, when a light-yellow deposit forms in 
thin layei s on the side of the vessel. The deeply coloured mother-liquor 
is filtered after remaining 24 hours. The residue on the filter is 
repeatedly washed with alcohol and ether, and finally crystallised 
several times from boiling alcohol, until the microscope shows distinct 
crystallisation, undoubtedly due to franguiin. The mother-liquor 
filfered from ^ngulin was brought to di'jness, taken up with a Kttle 
alcohol, mixed with several times its weight of water and again 
shaken up with ether, but only once or twice; in this way the beauti¬ 
fully crystalline body emodin (trihydroxjmethylanthraquinone) was 
sepalated. On distilling off the ether, the residue is readily seen 
under a lens to be permeated with crystals. This is heated with 
glacial acetic acid, in which it readily dissolves, and on cooling' 
emodin ciystallises out. Recrystaliisation yields emodin as a light 
red crystalline mass, which melts at 254°. The yield was fran- 
gniin 0’06 per cent., and emodin OTO per cent. Fresh bark gave 
no frangnlin, thus confirming an observation previously made by 
Casselmann j whilst bark a year and a-half old gave franguiin 0‘04 per 
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cent., and emodin 0*10 per cent, as before. Binodin, O 15 H 10 O 5 -f HoO, 
^ives red to brown-red amorphous precipitates with the alkaline earths 
and with lead, copper, and mercury salts. It dissolves in dilute 
alkalis to a splendid dark cherry-red colour, but gives no crystals on 
evaporation. A solution in alcoholic potash, heated at 100° in a 
sealed glass tube, showed fine needle-like aggregates after standing 
unopened for 24 hours. FranguUn melts at 228° to 230°, whilst 
Casselmann puts it at 249° and Paust at 226°, the differences being due 
to impurity in the last two cases. It is almost insoluble in water 
and ether, more easily in chloroform, benzene, and alcohol, and very 
soluble in hot acetic acid. When dry, it forms a beautiful, light- 
yellow, brittle mass, with somewhat sil^ lustre. Its composition is 
C- 3 aH 2 o 09 . Four to five hours’ boiling with 20 per cent, sulphuric 
acid converts it into emodin and glucose. If anywiiere, frangulinic 
acid should make its appearance here, but the compound previously 
described under this name is identical with emodin. 

The coarsely powdered root of EhamnuspursMana (Gascara sagrada) 
was extracted with ether, and then with 98 per cent, alcohol. After 
the addition of water, the ether extract was shaken repeatedly 
with light petroleum until the oily extracts became almost colour¬ 
less. On removing the petroleum, the dark-coloured mother-liquor 
gave an immediate brown-red, flocculo-crystalline precipitate. As 
in the case of Bhamnus frmgula bark, the alcoholic extract shaken np 
with ether after the addition of water afforded a crystalline product. 
The petroleum product which proved to be identical with this, was 
found to be emodin. Frangulin was not present, although it may 
possibly occur in older bark. J. T. 

Japanese Tobaccos. By M. Fesca and H. Imai (Bied, Oentr.^ 
1888, 629—^637).—^The authors analysed the soils and the tobaccos 
produced in a locality in Oyamada, and also one other Japanese 
tobacco. Permeability and a certain amount of humus are far more 
important as regards the soil than the amount of *plant food, as the 
latter can be supplied by manuring. The best tobacco soil exhibited 
only a moderate absorptive power for bases. The manures applied 
are human and animal excreta, wood and straw ashes, and hath-water. 
As regards analysis as a means of Judging the quality of a tobacco, 
the authors came to the following conclusions:—( 1 .) Just as an al<^- 
hoUc drink should contain a certain percentage of alcohol, so a tobacco 
should contain a certain percentage of nicotine; but that the quality 
of a tobacco depends on the percentage of the nicotine has not yet 
been proved. ( 2 .) Nitric acid is not containedin well-fermented tobaccos* 
(3.) Theammoniain the older analyses was too h%h, as it included some 
that came from amides. The ammonia, which only comes to some tenths 
of a per cent., cannot account for lowered quality, (4.) The amount of 
albuminoids, reckoned as it formerly was, without allowing for the 
amide-nitrogen present, affords no standard for Judging tobaooo. 
The worst tobacco analysed had the lowest total nitogen, yet o’#bg 
to the nicotine and amides, being very low, it had the high^ 
of albuminoids. (5.) Amide nitrogen for the most part the 

presence of compounds which do not injure and eahan^ 
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the quality of the tobacco. One of the most important duties of the 
fermentation is to change albuminoids into amides. (6.) The deter¬ 
mination of the amount of substances that ether extracts is of bat 
little use. (7.) Carbohydrates, with the exception of cellulose, 
should not be present in well-fermented tobacco. A study of their 
decomposition, and of the formation and decomposition of organic 
acids and of amides should prove useful iu determining the 
quality and guiding the culture and treatment of tobacco. (8.) Dis¬ 
tinctions as to quality can only be drawn when the differences in the 
amounts of the substances estimated are considerable, and they can 
only be made safely when the whole composition proves quite satis¬ 
factory or quite the reverse; they can rarely be drawn from differences 
in the amounts of single substances. Inferiority can be more safely 
inferred than superiority. In very bad tobacco, the albuminoids, the 
sulphuric acid, the chlorine and generally the mineral acids are high, 
whilst the amide nitrogen and the potash are low. 

The remaining conclusions relate to the ash constituents. (9.) To 
indicate good quality and especially combustibility, there should be a 
medium amount of bases, especially of potash and lime. Within 
certain limits these bases appear capable of replacing one another. 
The percentage of one or the other must fall very low before it is 
to be regarded as a had indication. Magnesia, if exceptionally high, 
appears to injure the combustibility. (10.) Mineral acids if high 
indicate bad combustibility; but they must be exceptionally high to 
surely indicate low value. Apart from silica, phosphoric acid appears 
to be the least injurious, chlorine considerably more, and sulphuric 
acid the most injurious to the quality and combustibility. (11.) The 
bases spluble in water and either free or existing as carbonates, 
appear to have no important influence, but the amount of carbonic 
anhydride up to a certain point indicates increased combustibility, and 
a large amount of carbonates in proportion to mineral salts indicates 
good value. (12.) A high proportion of bases in the ash, provided it 
is not caused by tnAgnesia or iron, points especially to good combusti- 
biHty. H. H. R. 

Formation of Nitrates in Soils of different Degrees of 
Fertility. By P. P. DEH^RAm {Aim, Agronom,^ 14, 289—320).—It 
appears probable, from the researches of Dawes and Gilbert, War- 
and others, that a soil exhausted by cropping contains only 
nitrogenous organic matter diflicult to nitnfy, and that the relative 
sterility which is produced by a number of successive crops without 
manure, is due not only to a decrease in the total amount of nitrogen, 
but also to the residual nitrogenous matter being less apt to nitrify 
than that in a fertile soil. To obtain confirmation of this, the author 
has studied the rate of nitrification in different soils, fertile and 
exhausted, manured and unmanured, under diffei*ent conditions of 
humidity, temperature, division, <fec. A few only of the results, most 
of which are provisional and require further elucidation, are given 
below. A saturated atmosphere is ultimately unfavourable to uitrifi- 
oation; probably because moulds are encouraged which destroy the 
nitrate* Soil very finely sifted, placed in a funnel, and submitted to 
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frequent waterings, so as to alternate periods of comparatiTe dryness 
and moisture, is very favourably circumstanced for nitrification ; for 
example, in tbe 189 days from 17th May to 22nd November, there was 
formed per 1000 kilos, of soil, 880 grams nitric acid: reckoning the 
weight of the soil at 3600 tonnes per hectare, this would give 819*8 
kilos- nitrogen per hectare nitrified in that space of time, a quantity 
infinitely superior to the requirements of the most exhausting crop. 
The waterings in this experiment were equivalent to five times the 
normal imnfall. The accumulation of nitrate in the soil, at any rate 
to the extent of 700 mgrms. per kilo., does not retard the rate of 
nitrification. The organic matter was more nitrifiable at the com¬ 
mencement of the experiment than afterwards, since much more 
nitrate was formed in the first 27 days than in any subsequent 
similar period, notwithstanding the lower temperature of this first 
month as compared with the two following. A^in, in the December 
to January period more nitrogen was nitrified per diem than in the 
October to November period, in spite of the lower temperature; from 
this the author infers that the organic matter of the soil is subject from 
time to time to changes rendering it more or less easy of nitrification. 
Trituration of the soil and elevation of temperature were both found 
to greatly accelerate nitrification. The addition of sodium nitrate to 
the soil in quantities of 0*06 and 0*60 per cent, almost prevented nitri¬ 
fication for the first 40 days, and greatly retarded it during a 
subsequent like period, although eventually nitrification at something 
like the normal rate occurred; the addition of 1 : 1000 of common 
salt to the soil exercises little or no effect, 2*5 :1000 is injurious, and 
5 :1000 prevents nitrification. 

Three soils, long unmanured and poor in nitrogen, developed very 
little nitrate for some weeks after being placed in circumstances the 
most favourable for nitrification, but afterwards fairly rapid nitrifi¬ 
cation set in, which the author attributes to changes undergone by 
the organic matter under the new conditions. A. fourth poor soil, 
unmanured and equally poor in nitrogen with the other three, proved, 
however, very nitrifiable, it developed from the first more nitrate than 
a fertile soil placed in the same conditions. J. M. H. M. 

Loss and Gain of Nitrogen in Agriculture. By B. 

{Bied. Oerdr., 1888, 610—617).—^Among the sources of loss is the 
volatilisation of ammonia from the soil. In some experiments in which 
ammonium sulphate solution was added to samples of soil, the author 
found that tbe ammonia thus added soon disappeared, being to a small 
extent converted into nitrates whilst the greater part volatilised. A 
light and pure sandy soil does not expel the ammonia and has only a 
feeble nitrifying power, so that the ammonium salt is retained nearly 
undiminished for a long time. Of the individual constituents, quad® 
grains and clay are inactive, whilst calcium carbonate causes both 
slow nitrification and also partial liberation of ammonia. Another 
source of loss was mentioned by Boussingault, namely, tbit when 
nitrates were given to plants growing in the dark, there was a libera¬ 
tion of free nitrogen, which he attributed to the action of mtcxo 
organic substance excreted by the roots. The author ^perfeaented 
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on tRe point, growing bean seeds in the dark in nutritive solutions, 
both with and without nitrogen compounds. As in every case there 
was a loss of nitrogen, it could not be due to reduction of nitrates, 
and he atoibutee it to the loss of nitrogen consequent on the decay 
of those parts of the seed not made use of by the germinating plant. 

JSText, treating of the gain of nitrogen, he combats HellriegeFs view 
that the root nodules of the Legnminosse are concerned in rendering 
free nitrogen available to the plant. His own experiments lead him 
to the conclusion that the land gains in combined nitrogen in some 
way besides that caused by lightning discharges, which at present is 
the only one undisputed. He found that the presence of vegetation 
raised the amount of this gain, that this could not he accounted for 
by the ammonia of the air, and that it must he derived from the free 
nitrogen of the air. The gain rises with increased plant development, 
and both the kind of soil and the species of plant have an inflnenoe. 
Lupines are very e:ffective as compared with non-legummous plants ; 
but the difference in the powers of increasing the combined nitrogen 
is one of degree, not one of kind; hence it cannot be ascribed to the 
nodules. Farther, nodules did not occur in lupines grown in sterilised 
soil, yet the plants developed better than in a parallel experiment with 
unsterilised soil where the plants had nodules, and besides the nodules 
the legumes have no other organs to supply nitrogen which other plants 
do not also possess. The next question is how soil unoccupied by a 
crop gains in combined nitrogen. This gain takes the form chietiy 
or entirely of organic nitrogen compounds, thus agreeing with Ber- 
the]ot*s experimentsr and is explained by the growth in the soil of the 
eryptogamic plants, algae containing chlorophyll and allied forms, 
which the author discovered there. He next discusses the question 
whether these plants avail themselves of free nitrogen or of nitrogen 
oxidised in the soil by an inorganic process. He asserts that under 
the infiuenee of calcium or magnesium carbonates free nitrogen can be 
oxidised to nitric acid, the action being distinct at 100®, stiU apparent 
at 46—50®, and no longer apparent at 15—22°, but thinks that in the 
~ Garman climate this action can only very rarely occur. He con¬ 
cludes that it is not an inorganic process that makes the free nitrogen 
available, but that the combined nitrogen is due to a development 
of plant cells containing albuminoids which is not to be connected 
with any process occurring in the soil. This power of assimilating 
free nitrogen is very different for different) plants; the result is 
smallest in fallow land, where only the lower plant forms are at 
work; it is larger with higher plant forms, and among these the 
lupines and probably other Leguminosss produce the greatest result. 

H. H. R. 

Actioa of Superphosphate on Nitrates. By A. D^vauda 
{Ohem. Oentr,, 1888, 899—900).—Experiments by the author go to 
show that, at the ordinary temperature, the phosphoric acid, hydro- 
ffouric acid^ and readily decompc^able organic compounds, as well as 
ferrous salts present in superphosphates, cause no loss of nitrogen 
fmm nitotes which may have been mixed with them. In those 
cases, however, where the mixtures are exposed to a modei*ately high 
temperature, the loss of*nitrogen is considerable, although in this 
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ease tlie ferrous compounds take no part; in the reaction. The author 
also fouud that in mixtures of superphosphate and nitrates the 
soluble phosphate becomes insoluble much more quickly than when 
the nitrate is omitted, and the mixing of nitrate with superphos¬ 
phate for any length of time is therefore not to be recommended. 

J. W. L. 


Analytical Chemistry. 


Preparation of Starch Solution for Use in Volumetric 
Analysis with Iodine. By Gr. G-astinb {BulL 8oc. GMm., 50, 172 
—173).—Biye grams of potato-starch is mixed with O’Ol gram of 
mercury iodide, stirred with a little water, and poured into boiling 
water (1 litre). It is allowed to settle, and the clear liquid poured 
off. A solution prepared in this manner has been kept for more than 
a year without deteriorating. K. H. M. 

Use of Salioylio Acid for Preserving Standard Solutions. 
By JS. Borntrager (Zeit, anal. Ohem., 27, 641—642).—The addition 
of a pinch of salicylic acid to each litre of a thiosulphate solution 
greatly diminishes its tendency to decompose. The author’s deter¬ 
minations show large variations, but not a progressive diminution in 
strength. M. J. S. 

Applications of Spectrophotometry to Chemical Physiology. 
By E. Lambliyg (Arch, de Physiol.^ 4th Series, 12, 1—34).—This 
paper gives an historical account of the spectrophotometer, and of the 
principles upon which the spectrophotometric method depends. The 
practical application of the method for quantitative purposes in¬ 
volves :-^(l) The choice of a region of the spectrum; (2) the deter- 
minatiou of the coefficient of extinction of the coloured solution for 
that region; and (8) the determination of the amount of absorption 
of the colouring matter for the same region. When two colouring 
matters are mixed in a solution, they may also be estimated quantitar 
tively, provided the absorptive power of each of the two pigments for 
two regions of the spectrum be previously known. 

Finally, the application of such methods to animal pigments (of the 
blood, bile, urine, &o.), is pointed out. W. B. H. 

Determiuation of CMorine in Plaut-ashes. By A. Jollbs 
(Ohem. Oentr.^ 1888, 863—864, from Zeit. Nahrunysiniiiel u. Sygiei^ 
2, ,81).—The method the author proposes as the tot is as follows:-^ 
The plant (10 grama) is incinerated gently in a platinum difeh, 
moistened with an alcoholic solution,of sodium carbona^, the alobhol 
burned off, and the process repeated ; after this, the^ whble of the 
carbon may be burnt off without any iW ol ohlorin© bei^lbst, and 
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tlie asli may be extracted by means of water and the determination 
finished in the nsnal manner with silver nitrate. This deviation from 
the ordinary direct combustion of vegetable matter in the determina¬ 
tion of chlorine obviates the chance of a loss of this element which 
might otherwise take place. W. L. 

Method for the Determination of Bromine in Sea-water. 

By F. Gtttzkow (Ohern, News, 58, 190—193).—250 c.c. of sea-water 
is mixed with a drop or two of snlphnric acid and with 100 c.c. of a 
solution containing abont 25 grams of copper sulphate. It is then 
treated with sodinm snlphite solntion until the precipitate redissolves 
with difficulty, and heated until the blue colour returns; more 
sodinm sulphite is now added, abont one-third that already used, and 
the "whole again heated until blue, and then cooled. In this way, 
all the bromine is precipitated in a few minutes. After washing the 
precipitate, first with 100 c.c. of water containing 1 gram of sulphuric 
acid, then with a few drops of sodium carbonate solution, it is warmed 
with hydrochloric acid until all sulphurous anhydride is i*emoved, and 
is finally treated with zinc. The filtrate and washings from the copper, 
which combined should not exceed 25 c.c., are titrated with sodium 
hypochlorite by a method of the author’s which is described in detail 
in the original. The fiask containing the liquid is fitted with a triple- 
bored cork; through one hole passes a tube closed by a piece of india- 
rubber tubing and a clip, through the other holes two thistle-headed 
funnels reaching nearly to the bottom of the flask, one is roughly 
gi-aduated. By blowing into the tube, a quantity of liquid is forced up 
both funnels and is titrated in the graduated one, the other serving 
for comparing the colour; in this way an indication of the quantity 
of hypochlorite required by the whole liquid is obtained, and so the 
operation can he ffiiished with greater rapidity than by the ordinary 
mode of procedure. D. A, L, 

Determination of Fluorine in Substances Decomposable by 
Sulphuric Acid, and especially in Natural Phosphates. By 
H. Lasjtb (Bull 8oc. Ghim.^ 50, 167 —170). — Sufficient substance to 
yield 0*2 gram of calcium fluoride is put into a flask containing 
strong sulphuric acid (50 c.c.) aud pure sand (10 grams), and con¬ 
nected with two wash-bottles, the first of which contains 2’5 grams, 
and the second 0*5 gram of soda dissolved respectively in 25 c.c. of 
water. Dry air is passed into the fiask, which is heated for an hour 
at 180—200®; it is then allowed to cool, dry air being passed 
through. The soda solutions are um'ted and boiled for \ hour; 
phenolphthalein is added, and carbonic anhydride passed through the 
solution until it is colourless; it is then heated for ^ hour at 50°, and 
treated with ammonium carbonate, when the silica is almost com¬ 
pletely precipitated. The liquid is cooled quickly, diluted to 125 c.c., 
filtered through a large folded filter, and 100 c.c. collected, A few 
drops of tropseoline solution is added to the solution, which is 
carefully neutralised with dilute hydrochloric acid. It is th^u 
treated with pure sodium carbonate (equal to 0*5 gram of anhydrous 
carbonate), boiled until free from carbonic anhydride, and precipitated 
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^ith a slight excess of calcium chloride. The precipitate is ignited, 
treated with acetic acid, evaporated to dryness, again treated with 
acetic acid, and the undissolved calcium fluoride, washed, ignited, and 
weighed, N. H. M. 

General Method for the Separation and Volumetric Estima¬ 
tion of Acids: Application to Sulphuric Acid. Bj G. Linossier 
{Bull. Soc. GJiim., 50, 46—47).—The method is applicable to all 
acids which yield insoluble compounds when combined with metals 
which are precipitated by hydrogen sulphide in acid solution. The 
determination of sulphuric acid is carried out as follows:—The solu¬ 
tion of the sulphate fcontaining 0*06 to 0*1 gram) contained in a 
dish is treated with alcohol (2 vols.), heated almost to boiKng, and 
precipitated with a slight excess of lead acetate. When cold it is 
washed by decantation with a mixture of alcohol and water (0*5 to 
1 voh), passing the decanted liquid through a small filter. The trace 
of lead sulphate on the filter is washed with aqueous hydrogen 
sulphide into a flask; the rest of the lead sulphate is shaken with a 
saturated solution of hydrogen sulphide, the liquid ponred on to a 
filter, and the precipitate treated with a fresh amount of hydrogen 
sulphide and filtered. It is then washed with aqueous hydrogen 
sulphide until the filtrate gives no reaction with Poirrier’s orange. 
The whole of the sulphuric acid is then in the filtrate, and is titrated 
with decinormal soda solution. ^T. H. M. 

VolTunetric Estimation of Borio Acid, and of Ammonia in 
Ammonium Salts. By J. McGlashan {Ohem. N'ews, 58, 175— 
176). —^By using Poirrier*s oranges I and II, boric acid and ammo¬ 
nium borate can be titrated directly with normal soda, but borax 
must first be made neutral to methyl-orange with sulphuric acid; 
horacite must be heated with dilute sulphuric acid, made neutral to 
methyl-orange with soda, and any carbonic anhydride eliminated before 
titrating. Ammonia is objectionable in any form except as borate 
or hydroxide, the latter when dilute is ueutral to both oranges. 
Therefore, with these indicators ammonia may be titrated with soda, 
in any ammonium salt, without distillation. With ammonium car¬ 
bonate and with arsenates, the end reaction is not distinct, but with 
hydrogen sulphide it is sharp. D. A. L. 

Resorcinol as a Test for Nitrates. By B. Linoo (Ckm, 
Netvs, 68,176—177).—For tesi^g with resorcinol, 10 grams are dis¬ 
solved in 100 C.C. of water, and one drop of this solution, one drop of 
16 per cent, hydrochloric acid, and 2 c.c. of concentrated sulphuric acid 
ai’e added to 0’5 c.c. of the nitrate solution (compare Abstr., 1888, 
1337) ; one in 600,000 gives a definite permanent purple colour after 
some time, whilst with increasing strengths of nitrate solution the 
colour becomes more intense, until with one in 10,000 the vivid purple- 
red colour is so intense as only to be distinctly s^n in the lower 
portion of the band. Resorcinol is valueless without hydrochloric add, 
but with it, is a more delicate test for nitrates than ordinary phenol. 
Copper sulphate does not aid the reaction, m^teriallj^ , TW rdbgenits 
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alone gave a band wbicb, However, cannot be mistaken for the nitrate 
band. With nitrites, it is more delicate than with nitrates; with 
chlorates it is no good, with dichromate (0'5 gram per litre) it gives a 
red to buff upper with a purplish lower band, the latter changing to pink 
or with hydrochloric acid to reddish-brown ; the colours are slightly 
different if the acid is run in at once, or after some delay. Perman¬ 
ganate, !N'/10, with 4 vols. water, gives a dark-orange upper^ and 
yellowish lower band; with hydrochloric acid, these are respectively 
orange, red, and greenish. Hydrogen peroxide in dilute solution yields 
a green and brownish compound band. H. A. L. 

Estimation of Phosphomis in Iron and Steel, By P. W. 
Shimer {Ghem, News, 58, 165—166).—Dissolve 1 gram of iron in 
20 c.c. of nitric acid, sp. gr. 1 * 20 , and add to the boiling solution 
10 c.c. of a solution of 20 grams of potassium permanganate in a litre 
of water, 2*5 c.c. at a time, and after a few minutes 5 c.c. of hydro¬ 
chloric acid, sp. gr. 1*12. When the action has ceased, add a mix¬ 
ture of 5 c.c, of concentrated sulphuric acid and 6 c.c. of water, and 
evaporate nntil fumes of sulphuric acid begin to come off. When 
cool, add *5 c.c. of nitric acid, sp. gr. 1*20, and sufficient water; boil 
to dissolve iron salts, filter, and wash with water. The residue 
serves well for the estimation of silicon. Heat the filtrate to 80 ° 
and add 5 c.c. of ammonium molybdate (5 grams of M 0 O 3 , 20 c.c. 
ammonia, sp. gr. 0*96, 30 c.c. nitric acid, sp. gr. 1*20), then keep at 
60° until the liquid is clear, which occupies less than an hour when the 
solution is not too dilute. The yellow precipitate is washed witU 
acid ammonium nitrate solution, dissolved in ammonia and pr-e- 
cipitat,ed by magnesia mixture. The method gives good results, both 
for silicon and phosphorus. 

A few experiments were made using sulphuric acid and ammonium 
sulphate instead of nitric acid and ammonium nitrate for the 
molybdate precipitation, with satisfactory results. D. A. L. 

Influence of Sulpimr on Eggeiiiz’s Carbon Colour-test. By 
T. W. Hogu (Gliem, News, 58,175).—When ordinaiy steels contain¬ 
ing say 0*05 per cent, of sulphur are dissolved in the usual manner, 
the sulphur separates out and produces a turbidity which interferes 
with the colour-test for carbon; a fact easily proved by dividing such 
a solution into two portions, fdtering one, and then comparing the 
colour produced in the filtered and unfiltered solutions. Conse¬ 
quently, if a common steel is compared with a standard of pure steel, 
the colour intensity is sure to be over-estimated, and vice versd^ 

D. A. L, 

QuautitatiTO Analysis by Electrolysis. By A. Classed and 
B. ScHEULE (Ber*, 21,2892—2899).—The current from two of Farbaky 
and Schenek’s accumulators, fully charged by a dynamo giving a 
current of 20—26 amperes, was employed in making 50 analyses in 
the course of six days. Four to eight analyses were made simul- 
taueously, and the current was employed contmuonsly day and night, 
except during the short intervals required for changing the platinum 
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disbes. Dnring tliis time tlie strengtli of the current decreased fi'om 
2*05 to 1‘92 volt, so that one charge would be sufficient for 60 to 70 
analyses. The condition of the accumulator can be ascertained from 
the specific gravity of the sulphuric acid, which is 1*240 when the 
accumulator is charged and 1*118 when it is not charged. The pre¬ 
cipitated metal is in a more suitable condition than when a battery or 
dynamo is employed. 

Experiments which were made with Neumann’s (Abstr., 1888, 
529) and Wolffs (Zeif. ang, 1888, 296) voltameters, employ¬ 

ing currents of various strengths, show the necessity of working under 
the same conditions when repeating electrolytic methods of analysis 
(compare Classen, Quantitative Analyse durch Electrolyse^ 2nd ed., 43). 

In the separation of antimony from tin in sodium sulphide solution, 
the solution, freed from antimony, is boiled with ammonium sulphate, 
and the tin precipitated by electrolysis (compare Abstr., 1884, 932). 
A simpler and more convenient method is to convert the stannic 
sulphide into hydrogen stannic oxalate and electrolyse the solution. 
For this purpose, the solution is acidified with dilute sulphuric acid, 
and the sulphide oxidised with anamoniacal hydrogen peroxide, or the 
hot alkaline solution is treated at once with hydrogen peroxide until 
it becomes colourless, acidified with sulphuric acid, neutralised with 
ammonia, and more hydrogen peroxide added. The solution is then 
boiled, filtered, and the residual stannic acid washed off the filter 
with and dissolved in a hot solution of oxalic acid. If there is a, 
residue of sulphur, it is separated by filtration, washed with a cold 
saturated solution of hydrogen ammonium oxalate, and the washings 
added to the filtrate. The solution, which should contain at least 
50 c.c, of the hydrogen ammonium oxalate solution, is electrolysed 
with a current giving 8—10 c.c. of explosive gas per minute. 

The electrolytic deposition of copper from its salts, dissolved in a 
saturated solution of ammonium oxalate, is hastened very consider¬ 
ably if the solution is kept acid, especially towards the end of the 
operation, by adding excess of a cold, saturated solution of oxalic 
acid. ' The smaller the quantity of copper, the more oxalic acid solu¬ 
tion may be added. A solution poor in copper can be mixed with 
the oxalic acid solution at the commencement of the process, but in 
concentrated solutions, the precipitation must be carried out in a solu¬ 
tion as nearly neutral as possible to avoid the separation of copper 
oxalate. If the copper solution is kept at 40—50“, about two grams 
of copper are deposited iu from 3 to 4 hours. A current giving 
3—4 c.c. of explosive gas per minute was employed, and quantitative 
experiments showed that the whole of the copper is deposited, 

F. 8. K. 

Separation of Calciiain, Bariunij and Strontium. By 
EuprrpscHLAEGp {Bull. Boc. CMm., 49,864—856).—A quantitative 
analysis of a mixture of the carbonates of barium, strontium, and 
calcium can be carried out as followsThe mixture is dissolved in 
a slight excess of very dilute nitric acid, the solution evaporated to 
dryness, the residue dissolved in distilled water, and the filtered solu¬ 
tion again evaporated to complete dryness. The residue of mixed 
nitrates is agitated with a small quantity of a mixture of absolute 
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alcoliol and ether, and tte solvent separated by filtration as soon as the 
solution becomes clear; this process is repeated three times, the propor¬ 
tion of ether being gradually increased until the mixture contains equal 
volumes of the constituents. The residual mixture of the nitrates of 
barium and strontium is dried, dissolved in water, and treated^ with 
a cold saturated solution of potassium dicbromate. The precipitated 
barium diehromate is washed with cold, very dilute alcohol, and con¬ 
verted into sulphate by heating with sulphuric acid. The strontium 
in the filtrate is converted into sulphate by warming the solution 
with dilute sulphuric acid. -A solution of strontium chloride is not 
precipitated by potassium dichromate. T’. S. K. 

Volumetric Estimation of Mercuric Chloride. By G-. Kassnbe 
(Arch. Tharm, [3], 26, 595—604).—The method promises well for 
pharmaceutical practice. 50 grams of the organic compound contain¬ 
ing mercuric chloride is placed in a porcelain dish without previous 
division, 500 c.c. of water is added, and tbe mass is well kneaded 
with a pestle. 600 c.c. of a solution of 0*4 gram of potassium anti- 
monious tartrate and 1 gram of sodium phosphate, or in place of the 
latter I to 2 grams of sodium acetate, is now added and the kneading 
continued. A very intimate mixture is thus obtained, and a milky 
liquid results from the decomposition of the mercuric chloride. 
About 500 C.C. is now filtered off, and titrated with decinormal iodine 
solution after the addition of freshly prepared starch solution, and 
a sufficient quantity of sodium hydrogen carbonate. The iodine 
employed corresponds to tbe amonnt of unchanged tartrate remaining 
in the filtrate. The reaction is as follows:— 4 HgOl 3 + Sb^Og -}- 2 H 3 O 
= 4HC1 + SbaOs 4- 4HgCl. The presence of phosphoric and organic 
acids is admissible, but not of free hydrochloric acid. J. T, 

Microclieimcal Reactions. By A. STRsira (Jahrl. f. Min,, 1888, 
ii, Mem., 142—152; continuation of Abstr., 1886, 487).—^Bor detect¬ 
ing tin under the microscope, the author avails himself of the brown 
colour produced on adding hydrochloric acid and platinum chloride. 
When the solution is effected, a drop of the liquid is transferred to an 
object-glass, and a grain of potassium chloride added, and the solution 
slightly evaporated. In this way, rhombic crystals of potassium 
stannous chloride (2KC1 4- BnOh 4- HgO) are formed. They are 
mostly combinations of the forms coP, ooPoo, ooPco, Poo, Poo. 
When the stannous chloride has been thus detected, a drop of nitric 
acid is added, and the solution heated. The stannous chloride is 
converted into stannic chloride, and the imperfectly soluble salt, 
KaSnClg is formed. This crystallises in the regular system, and is 
perfectly isotropic. This reaction may be employed for detecting 
stannons and stannic oxides in compounds soluble in hydrochloric 
acid. Gsesium chloride may be nsed instead of the isomorphous 
potassium salt, The author also describes methods for detecting 
potassium, csssium, and rubidium, sodium, and silicon. B. H, B. 

Detection of small Quantities of Germaninm. By K Hatjshofeb 
{0/iem, Gentr., 1888,867, from Sitzher. Ahzd. Mumhen, 1887, 133). 
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—By heating in an atmosphere of hydrogen sulphide, the germanium 
in the mineral argyrodite is converted into the sulphide GeS, which 
is crystalline, and may be detected and recognised by means ot the 
microscope. With concentrated snlphnric acid, it forms a white, non¬ 
crystalline substance, with concentrated nitric acid it is converted into 
the white, crystalline oxide, Ge 02 , which is soluble in dilute nitric 
acid and water, and crystallises ont of the solution again on evapora¬ 
tion. Heated in a tube, it snhlimes similarly to antimony oxide, hut 
differs from this hy its solubility iu water, and also by melting to clear 
colonrless drops. It is necessary to apply the potassium iodide test 
also, as a means of distinguishingit from the mercuric sulphide, which 
has also been found present in argyrodite. J, W. L. 

Characteristic Reaction of Bismuth. By E. L^geb (JBtdl Soc. 
CMm,^ 50, 91—93).—A solution of bismuth iodide and potassium 
iodide is sometimes used for detecting alkaloids, with which it gives 
orange-yellow precipitates. It is suggested that the reaction shonld 
be employed for detecting bismnth. A solution is prepared hy 
dissolving cinchonine (1 gram) and potassium iodide (2 grams) in 
water (100 c.c.). Other alkaloids may he used instead of cinchonine, 
but this seems to giye the most sensitive reaction. The reagent must 
be added in excess; the presence of too much nitric acid, and espe¬ 
cially the presence of hydrochloric and sulphuric acids, is to he avoided. 
Bismuth may be detected iu solutions containing only 1 part in 500,000 
parts. Solutions which contain other metals besides bismuth are 
precipitated with hydrogen sulphide, the sulphides of copper, lead, 
cadmium, mercury, and bismnth converted into nitrates, then into 
carbonates, and the carbonates of bismnth and lead separated hy 
means of potassium cyanide; these carbonates are converted into 
chlorides, and the lead chloride separated by means of alcohol. The 
alcoholic solution is evaporated to dryness, dissolved in a drop of 
nitric acid and some c.c, of water, and treated with the reagent. Solu¬ 
tions of the salts of mercury, cadmium, silver, copper, and lead also 
give precipitates of various colours with the cinchonine reagent. 

K H. M. 

Determination of Oxygen dissolved in Water. By L. W, 
Wn^LER (Ber., 21, 2846—2854).—The method consists in oxidising 
an excess of manganese hydroxide in presence of alkali by the oxygen 
]>resent in a weighed amount of the water; potassium iodide and 
hydrochloric acid are then added, and the iodine which separates 
(which is equivalent to the amount of dissolved oxygen) titrated with 
sodium thiosulphate. .A solution of manganous chloride (free from 
iron) is made of such a strength that 100 c.c. contains 40 grams of 
the salt (MnCb + 4 H 2 O). The soda must be free from nitrate, and 
the solution prepared of eight times the normal strength; potassium 
iodide (10 grams) is dissolved in 100 c.c. of the soda solution, the rest 
of which is kept. A strong flask of about ^ litre capacity is filled 
with the water; 1 c.c. of the potassium iodide soda solution is added 
by means of a pipette reaching nearly to the bottom of the flask, then 
1 C.C. of the manganous ehlonde solution. The flask is closed, care 
being taken that no bubble of air remains, and the contents mixed. 
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When the precipitate settles, ftiniing hydrochloric acid (3 c.c.) is 
added by means of a pipette similar to those previously used. The 
flask is again closed, the contents mixed, and the yellow liquid titrated 
in the usual manner with sodium thiosulphate, the most convenient 
strength of which is 1/100 normal, so that each c.c. corresponds with 
0*055825 c.c, of oxygen (at 0^ and 760 mm. pressure). 

When the water to be analysed contains much carbonic anhydride, 
more of the reagent must he added, as manganous carbonate is not 
oxidised hy the oxygen. In the case of waters containing nitrates, the 
process has to he modified : a soda solution containing no potassium 
iodide is first added, then hydrochloric acid (twice the amount other¬ 
wise used), and after three minutes a solution of potassium iodide. A 
manganic chloride solution is then prepared as follows:—500 c.c. of 
distilled water is treated with the pure soda solution (1 c.c.), 6 to 10 
drops of the manganous chloride solution, and then sufilcient hydro¬ 
chloric acid is added to dissolve the precipitate, 100 c.c. of this 
solution is taken out and diluted with distilled water; to the rest, 
100 c.c, of the water to be examined is added. After two to three 
minutes, both solutions are treated with potassium iodide and the 
iodine which separates determined as usual. From the diiSPerence 
in the amount of thiosulphate used, the correction for 100 c.c. of 
water is calculated. 

Concordant results obtained by the new method are given. 

H. M. 

Ash. Detemiiiaation. By F. A. ’Elvckx^e (Zeit anal Ohem., 27, 
637—638).—“The substance is heated in a roomy platinum capsule so 
gently that carbonisation takes place without combustion. It is 
then cooled, ,a copious amount of water is added, and the whole eva- 
poi^ted completely on the water-bath. On reheating the carbonaceous 
^e^idue very gradually, it bums at a low temperature, and very 
quickly. M. J. S. 

Wet Methods of Organic Analysis. By J. Messingee (Ber,, 2X, 
2910—2919).—Oj^nic compounds, as Cross and Bevan have shown 
(Proc., 1888, 76, and Trans., 1888, 889), are completely oxidised 
w-hen warmed with chroimc acid and concentrated sulphuric acid. If 
nitrogen is present, it is evolved as such or as ammonia, whilst 
snlphur, phosphorus, and arsenic are converted into the correspond¬ 
ing acids. Halogens are evolved in the free state, and metals remain as 
sulphate or, with a large excess of chromic acid, as chromates. 

^ To 'estimate the quantity of carbon, the substance (0*15—0*35 gram) 
is weighed in a small bulb or tube, and placed in the apparatus 
employed by Olassen for the estimation of carbonic anhydride 
Analyse, 3rd ed., 239), together with chromic acid 
(5—^ grams) or powdered potassipi dichromate. A gentle stream 
of air, from carbonic anhydride, is passed through the appa¬ 
ratus to drive out the carbonic anhydride, the weighed potash bulbs 
and soda-lime tube are attached, and the latter connected with a 
c^cium chloride tube to prevent absorption of moisture from the 
air. Concentrated sulphuric acid (30 c.c.) is then poured through 
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tHe ftmnel, and tie stream of air stopped. Tie flask is warmed very 
caatiotLsly rmtil tie evolution of carbonic anhydride commences, and 
then tie heating is immediately discontinued until the reaction is 
almost at an end. The process occupies about two Irmrs. Pure 
air is passed through the apparatus for half an hour, and the tubes 
^^^ 5 <iighed. The results obtained are very satisfactory, except in the 
ease of substances which sublime readily, but great care must be 
taken when heat is first applied. In analysing volatile substances, 
the bulb is broken by means of the funnel. If the substance con¬ 
tains halogens, a Dreschler’s flask of about 100 c.o. capacity, contaiu- 
ing 40 c.c. of concentrated potassium iodide solution, and a small 
U-tube filled with glass-wool, half of which is moistened with a solu¬ 
tion of silver nitrate and half with concentrated sulphuric acid, are 
interposed between the condenser and the potash bnlbs. Quantitative 
experiments with compounds of the most varied nature gave satis¬ 
factory results (compare Gross and Be van, Zoc. ciL), 

Sulphur can be estimated, except in the case of extremely volatile 
substances, as follows:—The substance (0T5—0*36 gram), together 
wth potassium permanganate (1-|—2 grams), and pure potash (0*6 
gram) is placed in a flask of 600 c.c. capaciiy provided with a con¬ 
denser, water (25—30 c.c.) poured down the condenser, and the 
mixture heated for 2—3 hoxu*s. Concentrated hydrochloric acid is 
then gradually poured down the condenser into the cold mixture, 
which should be of a reddish colour, and after the evolution of gas 
has ceased, the whole is heated until the liquid becomes clear. The 
sulphuric acid is then precipitated with barium chloride. Potassium 
diehromate (2—3 grams) and hydrochloric acid (20—26 c.c.: 2 parts 
concentrated acid, 1 part water) may be employed instead of potas¬ 
sium permanganate and potash. The operation is carried out in the 
manner described, but after heating for about two hours a few drops 
of alcohol are added to determine whether all the dichromate has 
l'>een reduced; if the odour of aldehyde is perceptible, the mixture 
must be heated «^ain and the test repeated. Both methods can also 
be employed for the detection of sulphur. Humerous quantitative 
experiments gave satisfactory results, hut in the case of a few sul- 
phones it was found that sulphur cannot he estimated by this method. 

Phosphorus, arsenic, and antimony in organic compounds can be 
estimated by placing the substance (0*3—0*4 gram) with chromic acid 
(4—5 grams) in a flask provided with a condenser, pouring sulphuric 
acid (10 c.c., 2 parts concentrated acid, 1 part water) down the con¬ 
denser, and heating gently. After an hour’s time, sulphuric acid 
(10 c.c.) is added, and the heating continued for about an hour. 
The mixture must always be heated very carefully, and the cold solu¬ 
tion should be perfectly clear. Some antimony compounds requw 
only 1 gram of chromic acid and 10 c-c. of sulphuric acid. 

In the estimation of phosphorus, the solution is warmed with 
ammonium^ nitrate (3 —i grams) and ammonium molybdate solution 
(60 c.c^) for 2~8 hours, filtered, the precipitate washed & to ,8. 
by decantation with ammonium nitrate solution (20 grams in 100 do- 
of water), thrown on to a filter, and dissolved in'not tnote than 40— 
60 C.C. of warm dilute (2 per cent.) ammoma i, ^ solurion 

TOL, LTI. ^ ^ ^ ‘ ^ 
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of citric acid (4—5 drops) is added to tte filtrate, and the phosphoric 
acid precipitated with magnesia mixture. 

In estimating arsenic, the solution is diluted to about 100 c.c., 
heated to about 70^, and the arsenic precipitated with hydrogen sul¬ 
phide. The precipitate is washed with water containing hydrogen 
sulphide until free from chromium salts, and then converted into 
arsenic acid by means of ammoniacal hydrogen peroxide (compare 
Classen, Abstr., 18b3, 934). After boiling for an hour, ammonia is 
added to the filtered solution, and the arsenic precipitated with mag¬ 
nesia mixture. Antimony is estimated by adding potash and excess 
of sodium sulphide, boiling for half an hour, and precipitating the 
metal electrolytically. 

Metals are estimated by mixing the solution with excess of ammo¬ 
nium oxalate and precipitating electrolytically. Halogens can be 
detected by warming the substance (1 —2 mgrms.) with chromic 
acid and sulphuric acid, and passing the gas evolved into a dilute 
solution of potassium iodide; quantitative experiments gave unsatis¬ 
factory results. F. S. K. 

The Safety of Commercial Kerosene Oils. By S. B. Hewbury 
and W, P. Cutter (Amer. Ghem, J., 356—382).—Although oils are 
regularly tested for their flashing points and conclusions drawn as to 
their being safe for burning in lamps, it is noteworthy that many 
modem lamps heat their reservoir of oil to temperatures above the 
legal flashing point, and that there are not sufficient experimental 
data to allow of the correct interpretation of the flashing point deter¬ 
minations into terms expressing the inability of such oils to form 
explosive mixtures of vapour with air. All hydrocarbons up to and 
including octane, form at ordinary temperatures mixtures that can be 
exploded; nonane mixtures (h. p. 148—150°) explode sharply at 
79° JP., and decane at 104° P. 

The addition of small quantities of low-boiling oils materially 
lowers the flashing point of another sample. Thus a sample flashing 
at 212° F. was made to flash at 145° F. by the additiou of 5 per cent, 
of heptane; at 110° F. by the addition of 6 per cent, pentane 
or hexane, or 10 per cent, heptane; at 96° F. by the addition of 
15 per cent, heptane; and at ordinary temperatures by the addition 
of 10 per cent, pentane or hexane, or 20 per cent, heptane. The tem¬ 
peratures at which an oil maybe ladled in an open vessel approaches 
the more nearly to the flashing point the more homogeneous the oil is. 
The flashing point of an ordinary oil may be materially raised, with 
but little diminntiou of weight, by passing a current of air through 
it for several hours. H. B. 

Solubility and Estimatiou of Paraffin. By B. PawiiEwski and 
J. FII,gMO^TOWIC2! (Bar., 21, 2973—2976) —The following table gives 
the solubility at 20° of ossokerit paraffin of sp. gr. 0*9170 at 20°, 
melting at 64—65% and solidi^ng at 61—63°:— 
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Solvent. 

Paraffin (grams), 
dissolved by 

Weight of solvent 
required to dis¬ 
solve completely 
1 part of paraffin. 


100 grams. 

100 c.c. 

Carbon hisnlphide.... 

12 ‘99 


7*6 

Light petroleum, up to 75° C., sp, gr. 
0*7253 ..... 

11-73 

8*48 

8*6 

IiirpeBtine oil, sp. gr. 0 -857; b. p. 158— 
166°. 

6-06 

5*21 

16*1 

Cumene (comm.), up to 160°, sp. gr, = 
0*867.... 

4*28 

8-72 

23*4 

Cumene (frae.), 150—160°, sp. gr. ~ 0*847 

3*99 

3*39 

25-0 

Xylene (comm.), 135 —143°, sp. gr. = 0*866 

3*95 

3-43 

25-1 

„ (frao.). 136—138’, sp. gr. = 0-864.. 

4*39 

3-77 

22*7 

Toluene (comm.), 108-*110° sp.gr. =* 0*866 
„ (frae.), 108*5—109*5% sp. gr. — 
0*866. 

3*83 

3*34 

26-1 

3*92 

3*41 

25-5 

Chloroform.. 

2*42 

3-61 

41 ‘3 

Benzene...... 

1*99 

1*76 

50-3 

Ethyl ether. 

1*95 

— 

50*8 

Isobutyl alcohol (comm.), sp. gr. = 0*804. 

' 0*285 

0*228 

352-9 

Acetone, 55*5—56*5°, ap. gr. *= 0*797. 

0*262 

0*209 

378*7 

Ethyl acetate... 

1 0*238 


419-0 

Ethyl alcohol, 99'5° Tr.. 

0*219 


453 -6 

Amyl alcohol, 127—129°, sp. gr. S5» 0*813 . 

0*202 

0*164 

495-3 

Propionic acid.... 

OT65 


1 695*3 

Propyl alcohol.. 

Methyl alcohol, 65*5 - 66*5°, sp.gr. — 0*798 

j 0*141 

— 

709-4 

1 0-071 

0*056 

! 1447 -5 

31eth\ 1 formate ... 

0-060 

— 

1648-7 

Ulaciai acetic acid . 

0*060 

0*063 

1668-6 

Ethyl alcohol, 94*5° Tr... 

0*046 

— 

2149-5 

Acetic anhydride.. 

0*025 

— 

3856-2 

ibrnnc acid (crvst.) .. 

0*013 

0*015 

7688-2 

Ethyl alcohol, 75° Tr..... 

0*0003 

— 

330000-0 


The liquid constituents present in many products of the petroleum 
or ozokerit industry arc soluble in glacial acetic acid, whereas vaseiin, 
cerisin, ozokerit, and paraifin are almost insoluble. To estimate the 
quantity of solid paraffin in petroleum, lubricating oils, mine 3 ?al oils, 
vaseiin, &c., 5—20 c,c, of the mixtui^e is well shaken with lOO—200 o.c. 
of glacial acetic acid, the residual paraffin thrown on to a weighed filter, 
washed two or three times with glacial acetic acid, and then two or three 
times with alcohol of 75® Tr., dried and weighed, or the residual paraffin 
is washed, dissolved in benzene or ether, the solution evaporated, and 
the residue weighed, ^ This method is quick and accurate, and can he 
carried out at the ordinary temperature. P, S. K. 

Analysis of a MixitiPe of Silver Chloride, Cyanide 
cyanate, Ferncyanide, and Ferroeyaiaide* By J, TwsiBs 
Soc, Chim,y 50,^ 104—106).—The mixture occurs in the amiiyiiis, 
materials used in the purification of Sodium 

heated in a crucible until ahhytoo^ the wmgi^ 
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poiassitini nitrate are added, and tlie whole is heated. The product 
is extracted with water, which leaves a residue of pure silver and 
ferric oxide. In the solution, sulphur is determined as barium sul¬ 
phate and chlorine as silver chloride. The residue is dissolved in 
nitric acid, the silver determined as chloride, and the iron as sesqui- 
oxide. Equations are given by means of which the amount of each 
salt present in the mixture is calculated. N. H. M. 

Estimation of Paranitrotolnene. By P. Eevbedin and C. 
BB LA B[aepe {Bull, 8oc, 50, 44—46).—The method is based 

on the fact that paranitrotoluenesulphonic acid is readily converted 
by boiling with soda into dinitrosulphostilbene which yields a red 
colour when dissolved in alkali, whilst orthonitrotoluenesulphonic acid 
is not attacked by soda, and the alkaline solution is yellow. 2 c.c. of 
pure orthonitrotoluene is heated in a w^ater-bath with 6 c.c. of sul¬ 
phuric acid (containing 25 per cent, of anhydride) for three hours, 
the product cooled and diluted to 1 litre. In a similar manner a 
mixture of orthonitrotoluene (96 parts) and paranitrotolnene (4 parts) 
is sulphonated and the product diluted to 200 c.c. In determining 
the amount of paranitrotolnene, the substance and nitrotoluene (con¬ 
taining 4 per cent, of the para-compound) are sulphonated, the pro¬ 
ducts diluted to 200 c.c., and the colours compared which are obtained 
by mixing 1 c.c. of each solution with 5 c.c. of aqueous soda. If the 
sample to be analysed gives a stronger colour, a measured quantity 
(20 to 50 c.e.) is progressively diluted with the solution of ortho-' 
nitrotoluenesulpbonic acid until 1 c.c. when heated with 5 c.c. of 
aqueous soda gives the same amount of colour as the solution con¬ 
taining 4 per cent. The percentage of paranitrotolnene can then be 
calculated. K. H, M. 

Detection, of Methyl Alcohol in Wood Spirit. By J. Habkb- 
21ANN {Zeit anal, Ghem,^ 27, 663, from YerJiandl, nat Ver, Briinn^ 26). 
—Commercial inetbyl alcohol contains impurities which reduce per¬ 
manganate energetically. Cazeneuve and Cotton shake 10 c c* of the 
spirit to be tested writb 1 c.c. of a 0*1 per cent, solution of per¬ 
manganate at 20'’. If wood spirit is present, decolorisation takes place 
immediately; with pure alcohol, 20 minutes is required. Ethereal 
oils, which may be present in spirit or brandy, a.nd would cause a 
similar reduction, may be removed by shaking the spirit twice with 
half its volume of the purest olive oil and then filtering through a well 
wetted filter. If sugar is present, the spirit must be distilled. 

M. J. S. 

Composition of Natural Bmndies and the Way of Dis¬ 
tinguishing them. By Z. Eocqites {Bull Soc. GUm,. 60, 157— 
164).—500 c.e. of the brandy is distilled in a Le Bel-Henniger ap¬ 
paratus and nine fractions of 50 c.c. each collected, the temperatures 
being noted. Each fraction is subjected to the following tests:— 
(1) Rosaniline bisulphite, (2) aniline acetate, (3) sulphuric acid, 
(4) permanganate, (5) ammoniacal silver nitrate solution. The 
results of several analyses of brandies are given in tables. 

N. H. M. 
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Estimation of Sugar in Presence of Carbohydrates. 
By B. W, Bishop (Ghem, Oentr.^ 1888, 952—953, from Msc. Mon, 
Sd., 32, 558).—The author has carried out a number of experiments 
•with a view to determine the conditions under which inversion may 
he completed without at the same time damaging the accompanying 
carbohydrates. It was found that sulphuric acid has a greater 
power of inversion than hydrochloric acid, but it appears that hydro¬ 
chloric acid is the best for the conversion of starch into dextrose. 
Prolonged heating of inverted sugar with the acid seems to act on 
the IsBvulose rather strongly, and the solution becomes less Isevo- 
rotatory and eventually dextrorotatory. Por the inversion of cane- 
sugar, 0*5 c.c. of hydrochloric acid is sufficient, and the heating is con¬ 
tinued for 10 minutes at 95°. For the conversion of dextrin, the 
solntion shonld not contain more than 1—3 grams of carbohydrates in 
50 c.c. The inversion is performed by adding 2 c.c. of hydrochloric acid 
and heating for three hours at 95°. J. W. L. 

Detection of Sugar in Urine. By C. Schwarz (Arch Tharm. 
[3], 26, 796, from Pharm. Z&it,, 33, 465).—1 to 2 c.c. of lead 
acetate is added to 10 c.c. of urine and filtered; 5 c.c. of the filtrate 
is mixed with 5 c.c. of normal potash solntion and one or two drops 
of phenylhydrazine, well shaken and vigorously boiled ; in the presence 
of sugar, the liquid becomes lemon- to orange-yellow, and becomes 
opaque on adding an excess of acetic acid owing to the immediate 
formation of a finely divided yellow precipitate. In the absence of 
sugar, this precipitate never occurs with urine. J. T. 

Detection of Chloral or Chloroform in Liquids. By C. 
Schwarz {Zdt anal, Chem,^ 27, 668—669, from FJiarm. Zeit, 33, 
419).—Either of these substences when Ixyiled with resorcinol and an 
excess of soda gives a red colour, which disappears on acidifying and is 
restored by alkalis. If, on the other hand, an excess of resorcinol and 
only a drop or two of soda solution is used, the product is a yellowish- - 
red solution with intense yellowish-green fluorescence. 0*0001 gram 
of chloral hydrate in 1 c.c. gives this reaction very distinctly when 
vigorously boiled with 0*05 gram of resorcinol and five drops of soda 
solution. M. J, S* 

Modification of the Eeiohert-Meissl Method of Butter 
Analysis. By M. MANSFEun (Okem. Oentr.^ 1888, 870—871, from 
MUch Zeii,^ 17, 281—283).—In order to obviate the possible emr 
arising from the use of alcohol in the saponification of the butter-^t, 
the author has tried the use of alkali alone, the latter being added to 
the fat m a small flask and heated on the water-bath for two hours, at 
the end of which time the saponification is complete, and the process 
is finished as Wollny presciil^. J. W, L., 

Densities and BehuctiYe Indices of Certain Oils^ 

Loho (Amer. Ohmu J*., 10, S92—40S)--TThe foBowing: waes ai^ 
obtaiu^—^the densities at 20° being 4° as 
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uuity, and tlie substance weighed in a vacuum j the refractive indices 
are for sodium light at 20®:— 


Olive oil. 0*9130 Eef. index 1*4703 

Cotton-seed oil. 0*9191 1*4732 

Sesame oil. 0*9191 1*4740 

Mustard oil... 0*9121 1*4742 

Castor oil..... 0*9589 1*4791 

Lard oil. 0*9122 1*4686 

Peanut oil.. 0*9173 1*4717 


The densities and refractive indices are also given for other tempe¬ 
ratures than 20®. In nearly all cases, the variations due to temperature 
are the same, namely, about —0*00068 in density and —0*0004 in 
refraction for each rise of 1®. The author believes such determinations 
may prove of value in the identification of other oils. H. B. 

BeclxPs Newest Method for the Detection of Cotton-seed 
Oil in Mixtures. By G. Bizio (Ghem, Oentr., 1888, 878, from Atti 
hist. Yeneio [6], 6).—The author finds that pure olive oil gives Bechi’s 
new cotton-seed oil reaction with slightly acid silver nitrate, whilst, 
on the other hand, he finds that there are some cotton-seed oils which 
do not give the reaction at ail. J. W. L. 

Qualitative Test for Besin Oil in Vegetable and Mineral Oils, 
By Holub (Chem, Gentr», 1888, 952, from Pharm. Zeit,^ 33, 298).—* 
Whereas Storch’s reagent (concentrated sulphuric acid and anhydrous 
acetic acid) for the detection of resin oil is not always admissible, 
the author recommends sulphuric acid of sp. gr. 1*63, which produces 
a violet coloration with resin oiL if the oil under examination 
becomes so dark-coloured with sulphuric acid as to interfere with the 
2 »eaction, the resin oil may first be extracted with alcohol, when the 
colour t^t is readily performed. J. W. L. 

Test for Saccharin.'^ ByD. hmoo (Ghem, Nmsy 58,165).—The 
author modifies his test for ^‘sacchariu ” (Abstr., 1888,1350). After 
evaporating to dryness with nitric acid on a water-bath, a few dmps 
of alcoholic potash is added to the cold residue; when this is heated, 
a greater variety of colours is obtained than by following the original 
directions. jj^ 

Eecent Processes for Testing Quinine. By W. Lexz (Zeit 
Oh&i/ti.f 27, 549—631).—The foreign alkaloids in commercial 
quinine consist chiefly of einchonidine and hydro-bases. Pour 
principal methods are in use for the determination of these. In all 
these methods, a prodnct (“ Kebenalkaloide is obtained, containing 
the greater part of the impurities together with a certain quantity of 
quinine. In this product, the einchonidine is determined by the 
‘‘tetrasnlphat© process.'" 1 gram of the mixture is dissolved in 
9 grams of absolute alcohol and 3 grains of 50 per cent, sulphuric 
acid. The mixture is kept at 0’ for 24 hours, the acid liquid is 










Ar^ALYTIOAIi OHEmSTRT* 


87 


removed by stLction, the crystals are washed with a little absolute 
alcohol, and then air-dried. They are then dissolved in water, and 
the base is precipitated by excess of sodium carbonate. It is dried 
first over sulphuric acid, and then at 115°. A correction (the amount 
of which depends on the percentage of cinchonidine found) must be 
applied. The author gives a curve for the purpose. The cinchonidine 
is very nearly pure. The hydro-bases are determined approximately 
by oxidising the quinine and cinchonidine in acid solution by a 1 per 
cent, solution of potassium permanganate, rendeiing alkaline, and 
shaking with ether, followed hy chloroform. The residues from these 
solutions, although very impure, are regarded as hydroqtdnine. 

For the ‘^chromate process’* of De Yrij see Abstr., 1887, 404; 
for the oxalate test,” see Schaefer (Abstr., 1887, 623). The amount 
of oxalate prescribed is insufficient for samples containing less than 
15 per cent, of water, and the cooling at 20° should be prolonged to 
one hour. Schaefer’s correction of 0'04 gram per 100 c.c. appears to 
be too laig-e. 

In Hesse’s bisulphate process” 5 grams of quinine sulphate is 
dissolved in 12 c.c. of normal sulphuric acid by warming, and the 
solution is allowed to crystallise in a naiTOw-neoked funnel in a cold 
place. The mother-liquor is withdrawn by a filter-pump into a 
graduated cylinder, and the crystals washed with 3 c.c, of water. 
This solution is shaken with 16 c.c. of ether (0*721—0*728), then 
3 c.c. of ammonia (0*96) added, again shaken, and left for 24 hours. 
The ether is removed by a pipette, the crystals are collected on a 
filter, washed with water saturated with ether, dried between filter- 
paper, washed again with ether, and dried. 

In the “ crystallisation process ” of Paul and Hesse, 5 grams of 
quinine sulphate is dissolved in boiling water, and crystallised out 
four times, using in the first ease 150 c.c., next 130 c.c., and then 
twice 120 c.c. The united mother-liquors are evaporated at a low 
temperature almost to dryness, the residue dissolved in the smallest 
possible quantity of dilate sulphuric acid, made up to 20 c.c., and 
shaken with ether and excess of ammonia. The crystals which form 
are treated as in the bisulphate test. The hydro-bases crystallise in 
part with the quinine, therefore the mother-liquor should not be 
us^ for their determination. 

The chromate process gives very varying results, but on the 
average gives the highest yield of cinchonidine, especially with the 
purer samples. The oxalate test gives the lowest numbers, but they 
are more concordant than those of the chromate process. The com¬ 
position of the bye-product is, however, variable. The bisnlphate 
test gives results varying considerably. The alkaloids in the ethereal 
solution ought to be submitted to the process a second ahd even a 
third time, but even with this improvement the whole of the qin- 
chonidine is not obtained, and the results vary much, but the com¬ 
position of the bye-product is more uniform than in the oiier 
processes. The crystdlisation test has fiie same advantages at the 
bisulphate test if the crystallisation is repeated often enough^ it 

process which is least influenced by the presence of hydrb^tefess^^, It is, 
however, tedious. The process of 
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OR the fact that the precipitate produced by ammonia in solutions of 
the alkaloids is soluble in excess of ammonia, but that much more 
ammonia is required for quinine than f6r the other alkaloids. The 
excess of ammonia required varies, however, veiy considerably with 
the temperature. M. J. S. 

Method for Eecognising the AdtQterataon of Pepper by the 
Addition of Ground Olive Stones. By Gillet {Bull, Soc. GUm,, 
50 ,173—174).—When 1 gram of olive stones is treated with 1 c.e. of 
a 5 per cent, iodine tincture, it acquires, after a quarter of an hour, a 
yellowish colour, whilst pepper is coloured brown or maroon, A series 
of mixtures of pepper with 5, 10,15, and 20 per cent, of olive stones 
are prepared and coloured with iodine tincture. It is then easy to 
determine the amount of olive stones in samples of pepper by com- 
paring the colour obtained with these types. ^N". H, M. 

A New Test for the Blood in Carbonic Oxide Poisoning. 
By K. Katatama {Virchow^s ArcMv,ll4:, 53—64).—^When ammonium 
sulphide holding sulphur in solution and acetic acid are added to 
blood containing car'^nic oxide, the result is a beautiful clear red or 
rose colour; whereas normal blood becomes gi’eenish-grey, or reddish- 
green-grey on the addition of the same reagents. On examining these 
liquids spectroscopically, it is found that both in the case of normal and 
carbonic oxide blood the absorption-spectrum indicates that a mixture 
of two substances is presents In the case of normal blood, there is a 
band between O and D and another between D and E; this last 
becomes double on shaking up the mixture with air. In other words, 
there is a mixture of sulphur methsBmoglobin (see Hoppe-Seyler, 
JPhysiol, Ghem*, 386) and reduced hsemoglobin. 

In the case of carbonic oxide there are three bands: one between C 
and H, due to sulphur methaemoglobin, and two between D and E, 
due to carbonic oxide hasmoglobin. That is to say, in spite of the pre^ 
sence of sulphur methsemoglobin, the liquid does not become greenish, 
but remains red, the colour of carbonic oxide haemoglobin overpowering 
the olive-green of the sulphur metheemoglobin. Tbis test is stated to 
be more delicate than Hoppe-Seyler’s (Abstr., 18B8, 540), and is 
obtained with a mixture which contains one part of carbonic oxide 
blood to five parts of normal blood. W. D. H. 

Estimation of Albumin in XTrine. By H. Sceaumann (ZmL 
€mQ^> Ohem,^ 27 , 635—636),—The estimation of albumin is much 
accelerated % collecting it, not on a paper filter, but in a filter-tube 
plugged with cottonwool and connected with a filter-pump. When* 
the washing with hot water is complete, a calcium chloride tube is 
connected, and dry air is drawn over the albumin whilst gradually 
raising its temperature to 110°. M. J. S. 



89 


General and Physical Chemistry. 


Spectrum of Magnesium. Bj G. D. Liyiiing and J. Dewab 
(Ptqc, B(yy. 8oc.^ 44, 241—252) —When an electric arc is formed 
"between magneBinm electrodes, most of the lines produced bj the 
spark discharge are observed. The larger number of lines with an 
arc discharg'e may be dne not to lowness of temperature, bnt to the 
greater mass of incandescent matter, and ix> a wider range of tem- 
peratnre at different portions of the discharge, recombinations occnr- 
ing at its edsre. The electiic discharge itself may also give rise to 
vibrations distinct from those due to heat. The seven bands in the 
green are due to the oxide, as they are only produced in the presence 
of oxygen or its compounds. If a piece of bnrnt magnesinm wire be 
heated in tbe oxjhydrogen ffame, the spectrum of magnesium is 
produced, the metallic lines appearing if the hydrogen is in excess. 
The triplet near M which is produced when magnesium is burnt, is 
found to be produced in the arc between magnesium electrodes and in 
many other cases when oxygen is present, but not in an atmosphere 
of nitrogen or hydrogen, hence it is due to the oxide. Vacuous tubes 
are found to be very untrustworthy for the ultra-violet spectra, as the 
water-spectrum and lines of nitrogen are nearly always present, and 
the spectra sometimes vary unaccountably. A pump is described in 
which rubber connections and free contact of the mercury with air 
are avoided. H. K. T. 


Ultra-violet Spectra of Nickel and Cobalt. By G. D. LivEiirG and 
J, Dewae (Proc. Eoif, Soc., 43,480).—A comparison is made between 
a plane Rowland’s grating with a goniometer and the concave grating 
(20 feet focal length) used by Bell. The results agree very closUy, 
the concave grating gives more light, and is more suitable for com¬ 
plicated spectra, as the overlapping spectra of different orders are not 
all in focus at once. 

TJltra-violet lines of cohalt and nickel are compared. The coinci¬ 
dences are not greater than the theory of chances would allow, and 
do not correspond with their chemical relationship. H. K, T. 


Two-fluid Cells. By C. E. A. Wright and 0 . Thoicrsok (Proe. 
Eoy. Soc., 43, 489—493).—Cells are set np consisting of platinum 
plati^s in acid and alkaline solntions, with the further addition either 
of oxidising agents to the acid solution or of reducing agents to the; 
alkaliane solution. Currents are produced, in the first case wiife 
evolutjon of oxygen from the alkaline solution, im the second wiA 
evolution of hydrogen from the acid solution. The quahiily of 
evolved was equivalent to the current. The acid and ^kaii were 


phurio acid and poi^ium hydTOxide-re^)^*tiveiy; < 
agents being potassinm prmangana^ 
ferric chloride, and 

' voii. nvf*'' -J y'-A 



90 


ABSTRACTS OF OHFMTOAL PAPERS, 


agents sodium hyposulphite, pyrogallol, cuprons chloride, and ferrous 
sulphate and ammonium chloride in ammoniacal solution. Hydrogen 
was not eyolved with sodium sulphite or hypophosphite, potassium 
ferrocyanide, or manganous hydroxide in ammoniacal ammonium 
chloride, nor was oxygen with barium dioxide and sulphuric acid, or 
with hydrochloric acid and iodine. On the other hand, an aexution 
plate of platinum sponge gave a current four times as great. Plates 
of oxidisable metals in alkaline solution could be substituted for the 
reducing substance, hydrogen being evolved in the acid solution; this 
was particularly the case when potassium cyanide was used. Gold, 
silver, and palladium in cyanide solution gave hydrogen, but platinum 
and iron were ineffective. When both oxidising and reducing agents 
are used, comparatively poweT*ful currents are produced. 

H. H. T. 

Effect of Chlonne on the Electromotive Force of a Voltaic 
Couple. By G. Gore (Proc, Boy. Soc,, 44, 151—152).—If the 
electromotive force of a small magnesium-platinum couple in distilled 
water is balanced through a galvanometer and dilute chlorine-water 
is gradually added, the electromotive force does not alter at first, but 
after a certain point has been z*eached (1 in 17,000 millions) it begins 
to increase rapidly. In this way, the one ten-thousand-millionth of 
a grain of chlorine in 0*1 c.o. of water can be detected. Other 
electrolytes give the same reaction, but require a larger quantity of 
dissolved substance. H. K, T. 

Development of Voltaic Electricity by Atmospheric Oxida¬ 
tion. By 0. B. A. Wright and 0. Thompson (Proc. Boy. Soc.^ 44, 
182—200).—The electromotive force of cells in which aeration plates 
are used, falls off very rapidly if the current density exceeds a certain 
amount. When oxidisable liquids are used, it is difficult to determine, 
as it appears to vary with the nature of the aSration plate, and also 
with the incorrodible plate in the liquid to be oxidised., For determine* 
ing these electromotive forces, an arrangement is used in which the 
aeration plate can be kept undisturbed, and in which the oxidisable 
substances are protected from alterations of temperature, impurities 
from the air, &c. After a few hours or days, the currents become 
constant. In these cells, variation of the aeration plate produces a 
difference in the electromotive force independent of the oxidisable 
plate used; similarly tbe effect of varying the metal is independent of 
the aeration plate. The nature and strength of the liquid affects the 
results to some extent. Tables of results are given. The electro¬ 
motive force actually generated falls very considerably short of that 
corresponding with the chemical change, especially when the current 
density is large. With silver as the oxidisable plate, however, the 
electrtimoiive force is higher than the theoretical, this being due to 
the high negative value of the thermovoltaic constant of silver in 
contact with sulphuric acid. When oxygen was substituted for air 
over the aeration plate, a slight rise in the electromotive force was 
observed. With aeration plates immersed in coal-gas or hydrogen, 
and opjposed to a platinum plate in alkaline permanganate or in 
suipbuiio acid and potassium dichromate, vejgr weak and vai-iable 
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cnrrents were observed. The same was the case witb cells formed of 
aeration plates in hydrogen and air respectively. H. K. T. 

Electrolytic Conductivity of Rock Crystal. By E. 'Warbusg 
and E. Tegetmeiee (Ann, Fhys, GJiem. [2], 35, 455—467).—In a 
former paper (ihid, [2], 32, 447), the authors showed that a slice of 
rock crystal cnt perpendicularly to the principal axis, and having its. 
ends covered with layers of gold or plumbago, when subjected at a* 
temperatnre of about 280° to a long-continued E.M.F. of considerable^ 
intensity, had its conductivity permanently reduced to a small fraction 
of its origiim.1 amount. In directions perpendicular to the axis, rock 
crystal, even at higher temperatures, has little or no conductivity. 

As the result of their further investigations, the authors have 
arrived at the conclusions that— 

(1.) The electrolytic conductivity of rock crystal in the direction of 
the principal axis is, at high temperatures, about the same as that* of 
ordinary glass. 

(2.) When a slice cut perpendicularly to the axis is electrolysed, 
sodium-amalgam being used as the anode, sodium migrates through 
the slice, its amount being in accordance with Paraday^s law, and the 
weight of the slice remains unchanged. 

(3.) Even at high temperatures, rock crystal acts as a goodihsnlator 
with respect to an E.M.P. in a direction perpendicular to the prin¬ 
cipal axis. 

When sodium-amalgam was used as the anode in an experiment 
lasting for three days, at a temperature of 250°, 88 milligrams of silver 
were deposited in a silver voltameter in the circuit, and the only 
snbstanee which conld be detected at the cathode was sodium. 

When potassium was nsed in the place’of sodium, it was found that 
after 40 hours the current had sunk to about the hundredth part of 
its original value, only 2 milligrams of silver were separated, and no 
potassium could be detected at tbe cathode, even by means of the 
spectroscope. The authors therefore conclude that the- conductivity 
is due to tbe presence of sodium, in the form of NTaaSiOs, which was 
shown, by an analysis specially made by Baumann, to be present in 
the crystal employed in the proportion of 1 part in 2800, so that the 
crystal might be regarded as a very dilute solution of this salt. 

The electrolytic character of the conductivity was farther con¬ 
firmed by the fact that a cell giving an E.M.P. of from 1*3 to 2 volts 
could be formed of mercury, a slice of quartz at a temperature of 
225°, cut perpendicularly to the axis, and sodium-amalgam. 

According to Clausius’s theory of electrolysis, the fact of electrolytic 
conduction only taking place in the direction of the principal axis 
would tend to the inference that in the case of rock crystal not 
traversed by an electric current, the interchange of atoms between 
the molecules can only take place, at any rate to a sensible extenij, in 
the direction of the principal axis. . ^ 

A confirmation of this inference is found in the fact first noted fey 
Salm-Horstmar (Ann, Phys, Ghem.^ 120, 384), that the action of 
hydrofinoric acid on rock crystal is much^eater in the direCtipn of 
the axis than perpendicular to this axis, anthons thepaseives 
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made experiments to test the troth of this statement, and the results 
are in agreement with those of Salm-Horstmar. 

It would appear from the results obtained in the paper, tliat the 
silicate ISTaaSiOa contained in the crystal mast partake of its crystal¬ 
line strnctare. G* W. T. 

Effect of Occluded Gases on the Thermoelectric Properties 
of Compounds. By J. Mongkman (Froc. Boy. Soc., 44, 220—236). 
—^When a portion of platinum or palladium wire is charged with 
hydrogen by electrolysis, and the wire afterwards heated, a current 
passes from the protected to the unprotected part. The same occurs 
with rods of carbou after charging and pressing together, the current 
passing from the hydrogen to the oxygen. The wires and rods are 
found to have an increased resistance, that of the oxygen rod being 
the greatest. The effect disappears after short circuiting. If the 
wires or rods he charged twice in opposite directions, the effect dis¬ 
appears, unless the second charging is of very short duration; in 
this ease, a reversal takes place. With cai’bon rods at different tem¬ 
peratures in contact, reversal occurs at 250® ; with a thermoelectric 
couple of carbon and platinum, the thermoelectric line rises below 
250’®, and falls above that temperature. The rate of decrease of resist¬ 
ance of carbon diminishes as the temperature rises to 250®, but 
increases afterwards. The rate of expansion increases as the tem¬ 
perature rises to 250®, but afterwards decreases. The specific heat 
increases fairly regularly up to 260®, but above that temperature falls 
to half. Experiments were also made with graphite rods. 

H. K. T. 

Electrochemical Effects on Magnetising Iron. By T. Anjdbews 
(Froc. Boy. 8oc.>, 44, 152—168). —magnetised and, an unmagne¬ 
tised bar of iron or steel are immersed in different reagents, and the 
current produced noted. The amount varies considei'ably, but is 
large in the case of bromine, salts of copper, and nitric acid. The 
result is dependent both on the strength of the solution and the degree 
of magnetisation. With powerful oxidisers, the magnetised bar is 
generally electi’oposifcive, but becomes electronegative with sulphuric 
acid, dilute hydrochloric acid, and ferric chloride and chlorine. In the 
last-named instances, the effect may be due to the diamagnetic properties 
of the solutions, or of the gases evolved. With ferric chloride alone, 
the magnetised bar is electropositive, with chlorine electronegative, 
with the two together, electronegative until the chlorine is exhausted, 
when it becomes electropositive. In the same bar, local currents are 
produced from the more magnetised portions to the less. These may 
cause the maraetised bar to be acted on to a greater extent than the 
unmagnetised. In strong nitric acid, a current is produced from the 
magnetised to the unmagnetised bar. H. K. T. 

Specific Heat of some Solid Organic Compoxmds. By H. 
Hess (Ann. Phy$. Ohem. [2], 35, 410—429). —The author states that, 
with the exception of some investigations by De Heen (Bull acad* roy. 
helg.^ 5) and A. Battelli (AUi E. Inst. Veneto [6], 3), he has not been 
able to find any account of investigations of the specific heats of solid 
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organic compounds, and he therefore undertook the present investi¬ 
gation with a view especially of determining the manner in which the 
specific heats of solid organic substances depend on temperature. 

The author gives a number of curves showing the relation between 
specific heat and temperature in the substances examined, tempera¬ 
tures being taken as ordinates, and the corresponding specific heats as 
abscissae. The curves he finds to be sensibly sti’aigbt lines intersecting 
the specific heat axis above the zero point, so that tbe specific heat 


Mean specific heat. 


IJfaTQe of 
substance. 


Tempera- 
I ture limits.! 


Temperature coefficient. 


Tempeiature 
limits. 


Means. 


Oxalic acid..,, ■ 

Malonie acid .. 

Saccinie aeid .. 

Isosuccinic acid 


Glutarie acid 
(solid) 

Olutaipje acid 
(liquid) - 

Pyroiartario 

.acid 


Bimethjlmalo- 
sic acid 


Sug^ . 


Benzoic acid 
(solid) 

Benzoic aoid 
(liquid) 

Phthalic acid.. 


50 

94 

130 

122 

136 


0*3359 
0 *3575 
0*3728 

0*2832 

0*3131 

0*3262 

0*2898 

0*3252 

0*3650 

0*3372 

0*3500 

0*3636 

0 *3081 
0*3207 
0*3461 

0*72851 

0-7503J 

0*3098 

0*3267 

0*3448 

0*3575 

0-3096* 
0 3474} 

0*3037 

0*8197 

0*3337 

0*3511 

0*2571 

0-3118 

0*3319 

0*5072 

0*5256 

0 *2559 
0*2862 
0*3099 


50° to 75° 
75 „ 94 
50 „ 94 

50 „ 94 
94 „ 110 
60 „ 110 

50 „ 94 
94 „ 150 
50 „ 150 

50 „ 75 
75 „ 94 
50 „ 94 

50 „ 75 
75 „ 94 
50 „ 94 


99 „ 130 


50 „ 75 
75 „ 105 
94* 
105’ 


50 

50 


50 

75 

75 

94 

75 

50 

94 

50 


94 

94 

113 

ISO 

ISO 

94 

110 

110 


122 „ 136 


75 

119 

75 


119 

150 

150 


0*000864 

0*000801 

0*000839 

0*000680 

0*000771 

0*000705 

0*000805 
0 *000711 
0*000762 

0*000512 

0*000716 

0*000600 

0*000504 
0 *001337 
0*000864 

0*000710 

0*000676 

*0*001027 

0*000796 

0*000867 

0*000859 

0*000842 

0*000789 

0*000872 

0^000862 

0*00124 

0*00126 

0*00125 

0*00131 

0*0006^ 

oimm 

0 * 0^)720 


|5 = 0C 

js = 0-0 


= 0-0 


000835 

000719 

i = 0-000759 

•000609 

•000901 


6 = 0-000710 

>■6 = 0-000842 

6 = 0-000859 

.6 = 0-000841 

5-0-00125 
6 - O-O0X31 

>- x 

|..6 p . 0-000724 
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can be represented by a formula of the form a ht. The results 
obtained are given in tabular form (p. 93), c representing the mean 
specific heat between the .temperature limits indicated, and h the 
temperature coefficient. 

The values obtained by assuming the true specific heat to be repre¬ 
sented by a formula of the form a 4- are given in the second table, 
under the head of “ observed specific heat,” the column ’ headed 
calculated specific heat ” being calculated from Kopp’s law, that the 
molecular heat of a body is equal to the sum of the atomic heats of 
its constituents. The atomic heats of carbon, hydrogen, and oxygen 
respectively are taken as 1*8, 2*3, and 4*0. The column headed t 
gives the temperature at which the observed and calculated specific 
heats are equal, and it will be seen that with the exception of oxalic 
and isosuccinic acids, the different substances obey Kopp’s law for 
some temperature within the limits 35® and 50°. 

Kopp’s law might be generalised if we could assume the specific 
heats of carbon, hydrogen, and oxygen to he functions of the tem¬ 
perature, but this would not lead to coiTect general formulse, for 
Kegnault (Oompt rend^ 26 , 311) and E. Wiedemann (Aim. Fhys, 
Chem. 157 , 1) have shown that the specific heats of hydrogen and 
oxygen are sensibly independent of the temperature, and although 
H. F. Weber has shown (Ann. Fhys. Ohem., 147 , 362) that the specific 
heat of carbon increases considerably with the temperature, this 
ineimse would not be sufficient to account for the observed increase in 
the temperature coefficient. 


^ame of substance. 

Specific heat. 

t. 

Calculated. 

Observed. 

Oxalic acid... 

0*2689 

0-2941 + O-OOl&n 

- 16 -r 

Alaionic acid.... 

0*2942 

0*2473 + 0*00144^ 

+ 82*6 

Succinic acid... 

0*3136 

0-2&18 + 0-00lS2if 

+ 40-7 

Isosuccinic acid.... 


0-3067 + 0-00122# 

+ 5-7 

G-lufcaric acid (solid).. 

0*3288 

0*2620 + 0*00180^ 

+ 37*1 

Pyrotartaric acid.. 


0-2677 + 0-00168# 

+ 36*4 

Dimethylmalomc acid. 

ij 

0-2666 + 0-00172# 

+ 36-2 

Sugar,.... 

0*3240 

0-2387 + 0-00173# 

+ 49*3 

Benzoic acid...* 

0*2820 

0-1946 + 0-00250# 

+ 35-0 

Phtbalic acid. 

0*2602 

0-2016 + 0-00145f 

+ 40 *4 

Olutaric acid (liquid) 

— 

0-6580 + 0-00142# 

_ 

Benzoic acid....... 

— 

0-3474 + 0-00262# 

— 


The author’s results show that there are often considerable differ- 
kences in the specific heats of different isomeiic compounds. 

G. W. T. 

ETolution of Gases fi^om Homogeneous Liquids. By V. H. 
Yeley (Proe. Moy. 8oc., 44 , 239—240).—The addition of finely 
divided snbstances is found to increase the rate of evolution of gases 
from liquids in which they are formed. When the temperature 



















GENERAL AND PHYSICAL CHEMISTRY, 


95 


remains tlie same, tlie rate of evolution rises slowly until a maximum, 
is reached, which is maintained for some time. The rate then 
decreases proportionally to the diminution in mass. The phenomenon 
repeats itself when the temperature is lowered and then raised to its 
former point, and also when the pressure is suddenly increased. The 
reduction of the pressure to a fraction of an atmosphere produces no 
permanent effect. The rate of decomposition of formic acid into 
carbonic anhydride and water is also examined, and is found to agree 
with the equation log (t + 0 + ^ where t is the time 

from the commencement of the observations, t the interval of time 
from the moment of commencement up to the moment at which the 
time required for unit change is nil^ r the mass at the end of each 
observation, and c a constant. The curve of rate of change conforms 
with the law drjdr = — r^je, which expresses the rate at which 
equivalent masses react on one another. Hence it is presumable 
that equivalent masses react, and that the change is represented by 
the equations HGO*OH 4- HCO*OH = HCO*O’CH0 -h H 2 O and 
HGO*0*GHO = 200 + H 4 O, a reaction similar to the productiou of 
ethyl formate fi:^m formic acid and alcohol, H. K. T, 

Properties of Matter in the Gaseous and Liquid State under 
Various Conditions of Temperature and Pressure. By the late 
T. Andrews (Ann, Ghim, Fkys. [ 6 ], 13, 411—^2).—Regnanlt (Mem. 
Acad. ScL, 26, 680—696) made a series of experiments to determine 
the tension of a mixture of a gas and a vapour, such as nitrogen or 
air, and the vapour of water or some more volatile liquid, and came 
to the conclusion that Dalton’s law of partial pressures may be con¬ 
sidered theoretically correct in the case of such mixtures, and that 
probably this law conld be proved to be correct experimentally if the 
mixture of gas and vapour could be enclosed in a vessel the iuteiior 
surface of which was composed of the volatile liquid. He also found 
that, under pressures varying from -§• to 2 atmospheres, the com¬ 
pressibility of a mixture of ordinary gases, such as air and carbonic 
anhydride, hydrogen and snlphurous anhydride, was intermediate 
between that of each gas separately for the same variations of pres¬ 
sure (ibid., 258). 

The results of all experiments which had been carried out up to 
the time when the author’s investigations were commenced, had been 
to show that, with one exception, Dalton’s law is true in all cases for 
mixtures of gases or vapours, or at any rate in the case of gases and 
vapours which exert no chemical action on one another. A mixture 
of tlie vapours of two mutually soluble liquids, in presence of the 
two liquids mixed or dissolved, constitutes, however, au important 
exception to this law, because of the disturbing inffuence of the 
chemical affinity of the liquids. Bnt as, up to, this time, no expen- 
ments had been carried out to prove the truth of Dalton’s lavr under 
pressures greater than 2 atmospheres, the author investigated the 
change in volume of a mixture of 3 volg. of pure carbonic 
and 4*05 vols. of nitrogen at temperatu^ above and below the 
critical temperature of carbouic anhydride, the 
varying between about 40 and WO ataosgl^ee. . 
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From the results, which are given in tabular form, curves are 
drawn showing the volume of the mixture at the various temperatures 
iind pressures. These curves are all very similar, showing no differ¬ 
ence in character for temperatux*es above or below 31°. If it bo 
granted that Dalton’s and Boyle’s laws are true in the case of 
nitrogen under the pressures employed, the curves showing the 
change in volume of the carbonic anhydride in the mixture under the 
various conditions of temperature and pressure prove that below 31® 
this gas tends to occupy the volume corresponding with the liquid 
state, although the curves are quite different from those of carbonic 
anhydride alone. It follows, therefore, that Dalton’s law is no loxager 
applicable in this case, and is only strictly true of a perfect gas. 

As no liquefaction took place in any of the above experiments, 
showing that the presence of nitrogen lowered the critical point of the 
carbonic anhydride, the anther investigated this phenomenon more 
fully. A mix:ture of 6*2 vols. of carbonic anhydride and 1 voL of 
nitrogen was placed under a pressure of 48*3 atmospheres; no con¬ 
densation occurred, until the temperature was lowered to 3*5®. As 
the pressure was increased.the volume of the liquid augmented, and 
after each increase of pressure, the volume continued to augment 
slowly for some time,* for example, under a pressure of 82 atmo¬ 
spheres the relative volumes of the gas and liquid were at first 8‘5 
and 5’8> but, the apparatus having been left for some time, the 
volume of the liquid slowly increased. The pressure having .been 
then raised to 102 atmosphei*es, the volume of the gas which was at 
first 1*? diminished gradually until only a small globule remained, 
which finally disappeared entirely, the nitrogen dissolving in the 
liquid carbonic anhydride. In a second experiment, with the same 
mixture at a higher and constant temperature, the liquid had at first 
its usual concave surface, and as the pressure was increasc'd, the 
volume of the liquid also augmented without any noticeable change 
in the appearance of the concave surface; on further increasing the 
pressure, the surface of separation appeared in section as a fine line, 
but when the pressure was again increased, it disappeared entirely, 
the whole becoming homogeneous. The position in the tube, occupied 
by the surface of separation, depended on the temperature at whicli 
the observation was made; at 14° the liquid filled about two-thirds of 
the entire space at the very moment when the surface of sepai'ation 
was about to disappear. 

The critical temperatiire of a mixture of I vol. of nitrogen and 
3*43 vols. of carbonic anhydride was found to be 14°, and the cor-* 
responding pressure 98 atmospheres. Experiments with this mixture 
showed that at 6*3® no condensation took place until the pressure 
reached 68*7 atmospheres; the liquid then disappeared under in** 
creased pressure, but reappeared when the pressure reached 113*2 
atmospheres. At 9*9^, the liquid first appeared when the pressure 
reached 77*6 atmospheres ^ after having disappeared it was again 
formed under a pressure of 107*8 atmospheres. At 13*2°, the liquid 
appeared under a pressure of 91*6 atmospheres, disappeared as the 
pressure was increased, and reappeared when it attained 103*2 akno.-, 
spheres. If the mean of ihe two pressures for each, of the sieve 
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’tenQperattires is taken, tke critical pressure at 6*3®, 9*9®, 13 2°, and 
14® is found to be 90*9, 92*7, 94*4, and 98 attnosplieres respectively. 

In tbe course of these experiments, the author found it convf^nient 
to employ a tube bent twice at right angles. When the gaseous 
mixture was compressed below the critical point, the liquid carboiiitj 
anhydride collected in the lower portion of the tube, although part of 
the liquid was first formed at the surface of the mercury; but the 
whole of the liquid soon collected at the bottom of the tube. In 
some experiments, the carbonic anhydride liquefied at temperatures 
above 20®, and sometimes no condensation took place even a few 
degrees below this temperature. This phenomenon was found to be 
owing to the fact that when liquefaction had taken place, if the 
pressure was diminished so that the mixture could become completely 
gaseous, the liquid separated into two portions, one rich, the other 
poor, in carbonic anhydride. The portions of the tube which had 
been previously occupied by the liquid then contained a large excess 
of carbonic anhydride, especially when the tube had been previously 
cooled to *--10®, so that almost the whole of the carbonic anhydride 
had been liquefied. If the pressure was reduced so as to bring the 
whole of the liquid to the gaseous state, the temperature being at the 
same time raised to 26°, it was found that the carbonic anhydride 
could be liquefied by pressui'e alone (at 26®), provided that the 
experiment was performed without loss of time. When, however, the 
mixture was left for some time in the gaseous state, diffusion gradually 
took place, and the temperature at which liquefaction was possible 
decreased accordingly. Diffusion was not complete until after some 
houi'S, and then inorea^sed pressure caused no liquefaction until the 
temperature was reduced to 14®. 

This method of separating the gases was employed to show the’ 
effect of diffusion as follows:—A mixture of carbonic anhydride and 
nitrogen was kept at 8*5° under a pressure of 46*4 atmospheres until 
diffusion was complete; the volume of the mixture was then 162*2. 
After liquefying the carbonic anhydride by employing great pressure 
and lowering the temperature to —12®, the temperature was again 
raised to 8*5®, and the pressure brought back to 46*4 atmospheres; 
the volume was then found to be 159% showing that a contraction of 
2‘7 vols, had taken place owing to the separation of the mixed gases. 
At the end of 1| hcmrs the volume had increased to 16T6 in conse¬ 
quence of partial diffusion. 

In a second experiment at 16®, under a pressure of 47*9 atmospheres, 
the original volume of the mixture was 164*6, but, after liquefaction, 
only 16T9 when brought back to the initial temperature and pres¬ 
sure; after 1^ liours the volume had increased to 164*1. In a third- 
experiment at 20®, under a pressure of 46*4 atmospheres, the Tolume 
decreased from 175*8 to 173*5 after the separation of the gases. 

These results show, that when the two gases diffuse into One 
another under great pi'essure, •an increase in Tolnme occurs, and wheh- 
they are separated the volume is diminished. This change in volume 
undoubtedly occurs also under ordinary presenm, but the 
would, probably he so small that it would be difficult to detect experi¬ 
mentally. , ^ ^' ’ 'v - ' ' W ' 
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The Behaviour in Relation to Boyle's Law of certain Gases 
at Low Pressures- By F. Fuchs (Ann. Fhys. Ghem. [2], 35, 430 — 
450).—The author, from the results of a series of experiments on 
atmospheric air, carbonic and sulphurous anhydrides and hydrogen, 
arrives at the following conclusions:— 

(1.) At ordinary temperatures, Boyle’s law does not represent a 
limiting state towards which a gas approaches indefinitely with 
increasing rarefaction, but at pressures respectively above and below 
a certain amount, the deviations from Boyle’s law are respectively 
positive and negative. The limits of pressure within which Boyle’s 
law holds are indefinitely small, as any finite change in volume will 
alter the forces between the gaseous molecules. ^ 

(2.) In the case of atmospheric air at the temperature 0°, a change 
of sign of this kind takes place at a pressure very slightly below the 
ordinary atmospheiic pressure. If any similar change of sign occurs 
with carbonic and sulphurous anhydrides, it must be at pressures less 
than any at which the author’s observations were made. 

(3.) The deviations from Boyle’s law in the case of hydrogen at 
low pressures are so small tliat hydrogen under these circumstances 
may, without sensible error, be regarded as a perfect gas. 

G. W. T. 

Constitution of Solutions, By F. BunoOT (Ber., 21, 3044— 
8050).—Salts of the compo.sition B 2 SO 4 i- R^SO^ 4- 6 H 2 O and 
R 2 SO 4 + R 2 '^'(S 04)3 4 - 24HjO are partially decomposed into their 
constituents when dissolved in water (compare Abstr., 1888, 342). 
Hydrogen potassium sulphate behaves similarly, but hydrogen ethyl 
sulphate diffuses unchanged. The following salts :— 

3K2G204,Fe2(C204)3 H- 6H2O 5 3Na20204,Fe2(0204)3 4 " 6H2O ^ 
3K20204,Cr2(0304)3 + 6 H 2 O; 2 (NH 4 )HC 204 + H 2 O; 
EaHCiHiOe 4- H 2 O, and 2 E:(Sb 0 ) 04 H 4 O 6 + H 2 O, 

diffuse unchanged, but (NH 4 )H 0204 ,C 2 H 204 4 2 H 2 O is partially do** 
composed iuto oxalic acid aud hydrogen ammonium oxalate. 

Solutions of potassium chromate, pota.ssium dichromato, and 
sodium dichromate diffuse unchanged, but the salt 

(]S*H4)2Gr04,Mg0r04 + 6 H 2 O 

is partially decomposed when dissolved in water. 

The following salts :— 2 Na 01 ,Pt 0 l 4 4- 8 H 2 O 5 2 K: 01 ,PtCl 2 ; 

2 N'H 4 Cl,HgCl 2 ; Ba(GN) 2 ,Pt(ON )2 4* 4 H 2 O, and all double cyanides 
are true molecular compounds, but KGl,Hg( 0 N )2 is partially 
resolved into its constituents when dissolved in water (loc. cit)* 
KaH 2 P 04 and Ha^HPOi diffuse unchanged: ]Sra 4 P 04 , on the con* 
trary, is partially decomposed. The three sodium salts of citric acid 
are not decomposed in aqueous solution* P. S* E. 

Physical Properties of Colloid Solutions. By 0. LuniiiEma 
(Ann. Phya. Ghem. [2], 35, 552—557).'—In a paper with Wiedemann 
(Abstr., 1885, 1031) it was shown that the vapour*pressare of a 
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40 per cent, aqueous solution of gelatin was less at a temperature of 
40"^ than that of pure water. According to G-uthrie (this Journal, 
18??, i, 36), a 40 per cent, solution of gum boiled at 98°, and a 45 per 
cent, solution of gelatin at 97*5®: results which were in contra¬ 
diction to those above mentioned. 

With a view of discovering the reason of the discrepancy, the 
author made experiments on solutions of gum arabic, gum tragacanth, 
dextrin, starch, and agar-agar. 

He finds that a 40 per cent, solution of gum arabic boils at 100°, 
but carbonic anhydride begins to be given oS at a temperature of 
about 90°, and at a somewhat higher temperature gives the appearance 
of boiling to the solution. 

The other solutions also boiled at 100°, although in the case of 
gelatin boiling began with the thermometer at 98°, which, however, 
the author attributes to the liquid not rapidly assuming the same 
temperature throughout, owing to its viscidity preventing the forma¬ 
tion of convection currents. Tliis opinion was based on the fact that 
the thermometer did not remain at 98°, hut gradually rose to 99*8°, 
where it remained constant. 

The anthor found that the addition of the colloid in every case 
slightly lowered the vapour-pressui'e, and, as he points out, the 
presence of a solid in solution could not possibly increase the 
vapour-pressure. For example, if the steam given off at 98° from a 
gelatin solution had a pressure of 760 mm., it would necessarily re¬ 
condense to water and mix again with the solution. 

When solutions of gum or gelatin are cooled considerably below 
zero, the author finds that they do not solidify as a whole, as stated 
^ by Guthrie, but ice crystals gradually separate out. He finds that 
gelatin has a stix)ng condensing action on the water of solution. 

G, W, T. 

Precipitation of CoUoicl Substances by Salts. By 0, Nassu 
(Fflwjer’s^ Archiv, 41, 504—614).—All protexds except peptone can 
be precipitated by saturating a neutral solution with ammonium sul¬ 
phate, some more easily than others, for instance, globulins more 
easily than albumins. Other salts have the same power, but none 
act so readily as ammonium sulphate. This property, however, is not 
chai^acteristic of proteids; soaps, gelatin, and certain soluble carbo¬ 
hydrates (glycogen, amiduHn, inulin, &o.), are similarly precipitated ; 
it in fact seems to be a property common to colloid substances, 

^ The question arises, on what does the difference in the concentra¬ 
tion of the salt necessary to produce precipitation depend ? Is the 
action of the salt simply due to a struggle of the molecule of 
proteid, gelatin, <fec., with that of the salt for water, and that the pre¬ 
cipitation of the colloid substance, occurs as soon as its water-attract¬ 
ing power is exceeded by that of the salt ? 

In order to determine whether this is the case, one must ascertain 
the amount of two or more different salts necessary to precipitate the 
same amount of one colloid substance, the necessary concentration 
of the salt solutions corresponding with a : fe : c, &c. The same ques¬ 
tion is then investigated for another colloid substance, the ratio 
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a': h’ : c\ &c., found* If then we have only to deal with attraction 
for waW, a : 6 : c, &c., will he found = a' : : c', &c. 

The following table illustrates the results obtained :— 


The solution contained in 100 
c,c. the following amounts of 
salt wJien precipitation began. 



'-, — 

a. 




Ammonium 

Magnesiuna 


Colloid substances. 

sulphate. 

sulphate. 

a i A 

Gf'latin . 

, 1*2*4 

14-8 

0-84 

White of egg...., 

. 20-2 

19-6 

1-03 


. 18-5 

19-3 

0-95 

Serum proteids ,. 

. 17-4 

18-5 

0-94 

Albumose. 

. 12-7 

13-6 

0-93 

j, #».,••• 

. 14 9 

17-6 

o-ss 

Amidulin. 

. 20-9 

10-6 

1-99 

Glycogen-dextrin 

, 44-7 

22-7 

1-99 

The differences of 

the numbers in 

the last colnmn 

show that 


water-attracting power is not the only infinence at work, but soroe 
other relation must exist between the colloid and the salt. Still it is 
possible that it may explain some of the precipitations, especially that 
of gelatin. Gelatin loses many of its characteristic properties after 
the prolonged heating of its solntions; it, for instance, no longer 
gelatinises on cooling, and its water-holding power is greatly in¬ 
creased, yet the ratio a : h ^ 0*84 remains constant for the gelatin in 
all the diB:erent stages of this change. 

With regard to the proteids, in which such wide diferences occur, 
it is thought probable that the explanation lies in the fact that loose 
compounds with the salts ax’s formed. 

The paper concludes with some remarks on the influence of tem¬ 
perature in determining precipitation by salts. W. D. H. 

New Formula for Calculating the Molecular Volumes of 
Chemical Compounds at the Boiling Points, By J* A, 
Groshans (Bee, Trm, Ghwi.^ 7, 220—225).—The molecular volume 
of a substance, at the boiling point may be represented by 

a 4* 10(p + 2) — 7*28 B for a fatty compound, or by the same 
expression 15 for an aromatic compound, a being tbe number 
of 0.0. equal to the molecular weight of the compound, and B p 
^ “f 2 + Both these formulae obey Eopp’s rules, that homologous 
compounds diSering in their composition by CH2 should differ iu 
their molecular volumes by 22, and that a fatty compound should 
have approximately the same volume as an aromatic compound which 
differs in its formula by G% — H4, . # 

, With hydrocarbons, since r zz; 0^ tbe formula may also be written ^ 
(vs a)/B = 2*72 for fatty compounds, or (v, — u i- 15)/B rs 2*72 
for ai'omatie, both of which are found to -agree well with experiment* 
For halogen-derivatives, an addition of 15 must be made for each atom 
of halogen contained. . H. 0* 
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Molecular Lowering of the Freezing Point of Benzene by 
Phenols, By E. Paterk6 (Ber., 21, 3178—3180).—The author made 
a number of experimentvS to ascertain whether the fact that certain 
substances containing the hydi*oxyl-grdup produce an abnormal lower¬ 
ing of the freezing point of benzene was true of all substances, and 
whether this abnormal behaviour was sufficient proof of the presence 
of the hydroxyl-group (compare Raoult, Abstr., 1884, 953). The re¬ 
sults showed that although phenol behaves in an abnormal manner, 
the following compounds : ethylphenol, acetylpbenol, two isomeric 
idtrophenols, tribromophenol, picric acid, paracresol, methyl salicylate, 
thymol, nitrothymol, nitrosothymol, a-napht]jol, /?-naphthol, and 
benzylphenol, all produce the normal lowering of the freezing point of 
benzene and of acetic acid, either in dilute or moderately concentrated 
solutions, the variations caused by change in concentration of course 
being taken into consideration. 

The molecular weight of water determined by Eaoult*s method in 
acetic acid solution was found to be 18 (compare Eaoult, loc, cit), but 
the author points out that this result is not by any means conclusive, 
as, even if the molecules were originally more complex, they would 
be simplified by tbe act of solution. 

Heutschel’s experiments with acetic acid (Zeit, phys. Ohem.^ 2, 308) 
seem to point to an opposite conclusion, but in this case the freezing 
point of the benzene solution was considerably below that of acetic 
acid. The fact that the molecular weight of water is found to be 36 
when the freezing point of the solution lies below 0® shows that the 
temperature at which the mixture freezes is a most important factor 
in the case, F. S. K. 
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Preparatxou of Chemically Pure Hydrogen Peroxiide. By 
Maijin {.Ohem, Zeit, 12, 857).—Hydrogen peroxide of commerce con¬ 
tains many impurities; it is mixed with a | per cent, of phosphoric 
acid and then, while stirring vigorously, barium hydroxide is added 
until the solution is exactly neutml to litmus. The clear solution is 
poured into a cold,saturated solution of barium hydroxide, and the 
precipitate of barium peroxide is well washed and-may be kept for 
the preparatioii of pure hydrogen peroxide. For this purpose, it is 
mide into a thin, magma ana carefully decomposed by dropping 
steadily into dilute sulphuric acid containing 12 per cent, of con¬ 
centrated acidj any excess of sulphuric acid being remoYed by 
hydtoxide, and uiqe vsrM. Excess of h^xrium peroxide mtiefc be 
avoided as it decomposes hydrogen peroxide. L. A. L# 
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Compomids of Clilorine with Iodine. By W. Stortenbbker 
(Bee, Trm, Ohim,, 7 , 152—205).—The only compounds of iodine 
with chlorine which are capable of existing in the solid state are 
Id and IOI3. Two modifications of the first exist which the author 
terms a and jS, ICl is best prepared by passing dry chlorine over 
iodine and then distilling the product with a few grains of iodine. 
If the distillate is allowed to solidify at —25®, the «-modification is 
obtained in long, dark-red needles, melting at 27*2°. If the crystal¬ 
lisation take place between +5° and —10°, modification/3 is usually, 
but not invariably, obtained. When slowly formed, it crystallises 
in dark-red plates melting at 13*9®. It is unstable and readily 
converted into the a-tnodification, into which it is gradually changed. 
The most favourable temperatures for its existence are between 
0° and —10°. If cooled below —12° it changes into the a-modifica- 
tion. 

The trichloride ICI 3 is prepared by treating iodine, or the liquid 
101 with excess of chlorine. It sublimes very readily and settles on 
the sides of the apparatus in slender, yellow needles. It melts at the 
ordinary pressure at temperatures varying between 20° and 60°, but 
under a pressure of 16 atmos. melts regularly at 101°. After fusion, it 
solidifies in brownish-red .crystals. 

The author further shows that every mixture of the two elements, 
chlorine and iodine, is possible in the liquid state above a certain 
temperature which depends on the proportion of the two elements. 
Below that temperature, one of the substances Ig, Ida, ICl^, lOIg, or 
Ch will separate in the solid state. If on a diagram representing 
pressures and temperatures the two points be taken at which chlorine 
and iodine melt, corresponding with the temperatures —102° and 
114*3°, then between these points will lie the curve which is the 
locus of the points at which the various mixtures of chlorine and 
iodine exist in the liquid state. These two end points are triple 
points for the pure elements, and on the intermediate curve will bo 
found three quadruple points, each corresponding to equilibrium 
between four phases (comp. Roozeboom, Abstr., 1888, 1151). 


i. 

P- 

Phases present. 

7-9° 

11 DQin. 

I2, ICla, I Olg-gg, I + OIq.qQ (gas). 

22-7 

42 „ 

Ok, ICI3, I Oli-ig, I f CI 1.75 (gas). 

- 102-0 

< 1 atmos. 

lOIg, Ols) ICOvvCfOlM, I + Cljtt (gas). 


Complete solidification will only occur at the three distinct tem¬ 
peratures of the quadruple points, when separation of a mixture of 
the solids + 101,101 + IGI3 or IOI3 + Gk will take place. 

A study of the compounds of iodine and chlorine in the gase#us 
state shows that molecules ICl exist in that condition, and only suffer 
slight dissociation even at 80°, whereas ICI3 cannot exist as gas, the 
molecules undergoing complete dissociation, H, 0, 
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Theory of the Lead Chamber Process. By P. Raschig 
{Annalen, 248, 123—140), and by G. Lunge 21, 3223—3240j. 
—ControTersial papers. 

Compounds of Ammonia with Selenious Anhydride. By C. A. 
Cameron and J. Macallan (Froc. Boy, Soc,,, 44, 112—115),—Dry 
ammonia passed into an alcoholic solution of selenious anhydride forms 
amtnonium selenosamaie^ ]SrH 4 *Se 02 *NH 2 , which crystallises in hexa¬ 
gonal prisms and pyramids. It loses ammonia very easily even on 
exposure to air or treatment with solvents and on heating. It is 
only partially converted into ammonium selenate by the action of 
water even after continued boiling. Potassium hydroxide at once 
liberates ammonia. Sulphuric acid reacts violently with it, and 
chlorine oxidises it to ammonium selenate. Sulphurous anhydride 
and stannous chloride reduce it with separation of selenium. The 
acid salt formed from the above by loss of ammonia has the composi¬ 
tion (NH 4 )H(Se 02 *NH 3 ) 2 , and is a deliquescent salt soluble in alcohol. 
It behaves like the normal salt, but is much more stable. When 
strongly heated, it is decomposed into ammonium selenite, ammonia, 
water, nitrogen and fused selenium. These compounds of selenious 
anhydride are more akin to the compounds of sulphuric anhydride 
with ammonia than to those of sulphurous anhydride. H. K. T. 

Constitution of Pbospborous Acid. By Y. Wedensey (/, Buss, 
Chem, Soc., 1888, 20, 29—32).—When phosphorous acid is dis¬ 
solved in acetic anhydride, a colourless crystalline substance separates 
after a time. This is washed with ether and analysed,; the results 
agree with the formula of a monacety 1-denvative of phosphorous 
acid, ( 02 H 30 )H 2 P 03 . When acetic anhydride acts on phosphorus 
trichloride, an analogous compound is obtained; this, however, seems 
to be a mixture, and cannot be obtained free from chlorine. A 
phosphorous triacetyl-derivative could not be obtained. 

B. B. 

Compounds of Arsenious Acid with Sodium Iodide and 
Bromide. By P. Rudorfe (Bet,, 21, 3051—3053).—^The compound 
NaBr, 2 As 208 is obtained when arsenious acid (20 grams) and 
sodium bromide (120 grams) are dissolved in boiling water (350 c.o.), 
and the filtered solution allowed to cool slowly (compare Ahstr., 
1887, 107). It crystallises in hexagonal plates and is decomposed 
when warmed with water. 

The compound !N'aI,2As208, prepared by dissolving arsenious 
acid (22 grams) and sodium iodide (60 grams) in hot water (500 c.c.), 
crystallises in hexagonal plates and is decomposed by hot water. 

P. S. K. 

Preparation of Boron and Silicon by Electrolysis, By W. 
Hampb (Ghem, Zeit, 12, 841).—When fused borax is submitted to 
electrolysis in a gas-carbon crucible with a platinum positive and a 
gas-carbon negative electrode, oxygen is evolved from the platinum, 
whilst in the first instance sodium separates at the negative electrode, 
but this by a secondary reaction liberates boron. The negative 
electrode is from time to time withdravm from the crucible, and 
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when cool, the slag carrying the boron is carefully knocked off. This 
is treated with hydrochloric acid and water, leaving pure amorphous 
boron mixed with a small quantity of carbon and some isolated 
microscopic crystals of, at present, unknown composition. Fused 
boric anhydride does not conduct. But amorphous silicon may be 
prepared in a similar manner from fused sodium silicate, 

D A, L. 

Beryllium Silicates. By P. HAtrTEFEtTTLUS and A. Ferret 
(Compt. rend., 107 , 78^1—789).—If the constituents of an aluminium 
or beryllium leucite are fused at 600—SOC^ with excess of potassium 
vanadate, mineralisation takes place rapidly, but the composition of 
the product varies as the vanadate gives up more or less of its alkali, 
and it is rarely homogeneous. The product is washed with water 
and very dilute potash, and the crystalline constituents are separated 
by solutions of cadmium tungstoborafce of varying specific gravity. 

All the products crystallise in icositetrahedrons, a*. In the'alum¬ 
inium compounds, the potassium and aluminium are always 
present in the proportion AI 2 O 3 : 'K 20 , whilst in the herylKum com¬ 
pounds the ratio of beryllia to potash varies from 1'25 to 6'5. The 
silicate containing Be 203 , 2 K !20 is obtained with a mixture which 
always contains an excess of alkali, whilst the silicate containing 
Be 203 ,K 20 is obtained with a neutral mixture. In the aluminium 
compounds, the ratio of silica to potash varies from 4 to 5, whilst in 
the beryllium compounds the same ratio varies from 4'5 to 5*0. In 
the latter case, the product is always heterogeneous, and probably 
results from the simultaneous crystallisation of silicates containing 
4 Si 02 and 5 Si 02 . The silicate 4 & 023 e 208 ,E 20 is obtained in icosi¬ 
tetrahedrons by rapidly heating its constituents to a high temperature 
and cooling very gradually. 

Products were also obtained containing both alumina and beryllia. 
They are all fusible, and are homogeneous with respect to sp. gr. 
The following ratios were observed :—K 2 O : Si 02 tilt 4*5—4*8; 
K 2 O : B 2 O 3 : : 1 : 0*75—1*0; Be 203 : AI 2 O 3 :: 1 ; 0*5—1*75. Silicates 
containing beryllia and ferric oxide are yellowish, crystallise in the 
same form, and are homogeneous with respect to specific gravity. 
The following ratios were observed t—K 2 O t SiO®; : 1 i 4*59—5*0 5 
K^O ; E2O3: : 1 : 0*6-l*3; Be 203 ; Fe 203 :: 1 : 0*3--l*3. 

Alumina and silica in the proportion of 1 mol. of AI 2 O 3 to 6 mols. of 
SiOs, heated with potassinm vanadate, yield orthoolaso in macled,, 
prismatic crystals; hut with beryllia in place of alumina, the crystals 
are always icositetrahedrons. With a mixture of alumina and 
beryllia, however, non-macled, prismatic crystals, of the composition 
6 Si 02 ,^ 203 ,KI 2 O are obtained, and are homogeneous with respect to 
specific gravity. The ratio SiO?: K 2 O remains constant, whilst the 
ratio AlaOa: Be 202 varies. 

The silicates obtained with beryllium may be regarded as mixtures 
of the following compounds 

8Sib2,Be203,2E:20 10 Si 02 ,Be 208 , 2 K, 0 , . 

4Si02,Be20s,K:20 5Si02,Be203,K20. 

The fact tharfi the beryllia oan be replaced by alumina and ferries 
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oxide in these compounds, and can replace alumina in ortlioclase, 
combined with the well-known relations of beryllium to magnesium, 
would seem to indicate that beryllia has sometimes the functions of a 
monoxide and sometimes those of a sesquioxide. 0. H. B. 

Occlusion of Gas by Electrolytic Copper. By A. Sobet 
(Oompt rend., 107, ?33—734).—With dilute copper solutions, 
unless the current is very weak, the precipitated metal is spongy, 
the nature of the deposit depending not only on the strength of the 
solution and the intensity of the current, but also on the proportion 
of free acid present. Lenz obtained 4*4 vols. of hydrogen from 1 vol. 
of deposited copper. 

The author finds that electrolytic copper always contains hydrogen, 
which, however, is simply occluded. There is a connection between 
the volume of gas occluded and the temperature and acidity of the 
solution. These conditions also affect the malleability of the metallic 
deposit. The occluded hydrogen sometimes contains small quantities 
of carbonic anhydride and traces of carbonic oxide. C. H. B. 

Mechanical Properties of Metals in Relation to the Periodic 
Law. By W. 0. Hobebts-Austek (Froc. Boy. 8oc., 43, 425—428). 
—Very pure gold was alloyed with 0*2 per cent, of various metals, 
and the tensile strength determined. The tenacity was found to be 
affected by the elements in the order of their atomic volumes, those 
elements which have a higher atomic volume than gold diminishing 
its tenacity very considerably,^ whilst silver, which has nearly the 
same atomic volume as gold, hardly affects either its tenacity or 
extensibility. Hence it appears that Carnelley’s law—that ‘‘the 
properties of compounds of the elements are a periodic function of 
their atomic weights,” may also be applied to alloys. Tenacity was 
chosen for examination, since those metals which are most tenacious 
have the highest melting points, and the melting point, according to 
Pictet, is intimately connected with the lengths of the molecular 
oscillations. H. X, T. 

Dissolution of Iron in Aqueous Soda. By G. Zimiri (Ohem, 
Zeit, 12, 355).—When a strong current of air, is blown into a hot, 
concentrated solution of soda containing about 34 per cent, of hydr-* 
oxide, standing in an iron vessel, or to which finely divided hydrated 
ferric oxide has been added, perceptible quantities of iron are dis¬ 
solved without colouring the liquid. The solution remains clear and 
colourless for several days at the ordinary temperature, but ultimately 
becomes turbid, yellow, and finally red, owing to the separation of the 
hydrated ferric oxide; this colour, however, disappears again on 
heating. When the colourless solution is diluted, the ferric oxide is 
precipitated in about half an hour, but is redissolved by concentrating 
the diluted solution. Hydrogen- sulphide at first produces a deep, 
cherry-red colox'ation in the colourless liquid, and on continuing the 
action a greenish-black precipitate is formed, leaving a clear solution 
free from iron, but slightly yellow from sodium sulphide. It is 
suggested that the iron exists in solution as sodium perferrate 

, D. A. L. ’ 

YOU. LVI. i 
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Ammonium Fluoroxymolybdates. By F. Mauro (Ghem, Gentr., 
1888, 1056—1057, from Mem, E. Acad, dei Lincei [4], 4, 481—488). 
—Triavimonium fluoroxymolyhdate^ Mo02F2,3]N’H4F, prepared by 
evaporating a solution of ammonium molybdate in ^ excess of am¬ 
monium fluoride solution acidified with hydrogen fluoride, is obtained 
in clear and colourless rhombic prisms. The faces (100), (010), 
(110), and (011) were observed, and the angles (100) : (llO) = 
28° 36', (Oil) : (Oil) = 82° 29', and (Oil) : (110) = 71" 36'. Axial 
ratio, a : 6 : c == 0*5452 : 1 : 0*8767. It is soluble in water, pi-o- 
ducing an acid solution. On heating, white fumes are evolved and 
anhydrous molybdic acid remains. It contains no water of crystal¬ 
lisation. 

Fluorammonium-molyhdic a'nhydride, Mo 03 , 2 NH 4 F, prepared by 
adding ammonia to the solution of the last-named salt, and is thus 
obtained as a white, microscopic, crystalline precipitate. Lai’ger 
crystals may be obtained by dissolving the compound in a hot solu¬ 
tion of ammonium fluoride and ammonia, and allowing to evaporate 
spontaneously by exposure to the air or over sulphuric acid, when the 
salt crystallises out—at first as prisms, but later in octahedrons. If 
the precipitated salt is simply dissolved in ammonia and then allowed 
to evaporate, monoclinic crystals of hydrated ammonium molybdate 
separate first, then, later, the prisms and octahedrons of the new salt. 
The crystals appear usually in the form of twins, grown together in 
such a manner as to give the crystal the appearance of a hexagonal 
prism. They are shining, transparent,.light-yellow, and belong to 
the rhombic system j a : 5 : c = 0*57464 : 1 : 0*67705. The faces 
(010), (001), (110), and (011) were observed. Twinning plane (110)» 
The angles measured were: (110) : (lIO) = 59° 46'; (010) : (110) = 
60° 7'; (010) : (Oil) =: 55° 54'; and (110) : (Oil) = 73° 47'. This 
salt is decomposed by water. It is anhydrous, aud is decomposed on 
heating above 100°, molybdic acid remaining. 

Normal ammonium fluoroxymolyhdate^ Mo02F2,2NH4F, is prepared 
from the last-named salt by spontaneous evaporation of the aqueous 
solution, rendered acid with hydrogen fluoride. It consists of brightly 
shining, transparent, colourless plates or prisms belonging to the 
rhombic system; aihic^ 0*8413 :1: 1*0164. The faces (010), (001), 
(011), (201), and (221) were observed. The angles moasui^ed were; 
(001) : (201) = 67" 31'; (001) : (011) = 45° 28^• (001) : (221) == 
72° 26'; (201) : (011) == 74° 27^ (011) r (221) = 49° 31'; and 
(201) : (221) = 37° 52'. This salt is sparingly soluble in water, and 
is decomposed by heating above 100''; ammonium fluoride and 
hydrogen fluoride are evolved, leaving molybdic acid, 

Octakedrio ammonium fiuoromjmolyhdate^ 

Mo02F2,4NH4F,(NH4)2Mo04, 

a double salt of ammonium fluoroxymolybdate with ammonium molyb¬ 
date, is prepared by allowing a solution of triammonium fluorpxy- 
molybdate in ammonia to evaporate spontaneously in the air or over 
sulphuric acid* It forms small, colourless, transparent, lustrous octa¬ 
hedrons, which gradually disintegrate when exposed to the air. It is 
, isomorphous with the corresponding double salt of tungsten. It is 
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soluble in water, and does not again crystallise out of the solution. Ifc 
suffers decomposition, like the other salts, when heated above 100°. 

Ammonium dimolyhdate, 2 M 0 O 3 , ( 1 ^ 114)30 + H 2 O, prepared by dis¬ 
solving fluorammonium-molybdic anhydride in ammonia and allowing 
the solution to remain. It forms tmnsparent, colourless, lustrous, 
monoclinic crystals—usually pyramidal; 

a : & : c = 0*99628 : 1 : 0*94497; /3 = 72° 47' 41'\ 

The faces observed were: (100), (010), (Oil), (lOl), (111) and 
(Ill) ; the angles : (001) : (100) = 72° 48'; (001) : (lOl) = 52° 44' • 
(100) : (101) = 54° 28'. By heating above 100° this compound 
behaves exactly like the other members of the series, and leaves a 
residue of molybdic acid. J. 'W, 

^ Tin. By L. ViGNON (CompL rmd., 107, 784—737).—When sheet 
zinc is immersed in a solution of a tin salt which contains no free 
acid, and the precipitated tin is washed with water and dried in con¬ 
tact with air, the product is infusible and burns like tinder when 
heated in presence of air. If heated to redness in a porcelain tube 
in a current of carbonic anhydride for two hours, it separar.es into* 
small globules of fused tin and a grey powder. These are separated 
by levigation, and after the powder has been dried, it burns readily 
when heated in the air. The infusible tin occurs in slender, dendritic 
forms of sp. gr. 6*910 to 7*198 at —15°, and contains 96 to 97*3 per 
cent, of tin. It dissolves readily in hydrochloric acid with evolution 
of hydrogen. The altei'ation in the properties of the tin does not take 
place during precipitation, but when the tin is dried in contact with 
air it is partially converted into stannous oxide, the alteration taking 
place the more readily the less the proportion of free acid in the 
liquid from which the tin is precipitated. If much free acid is 
present, the tin does not oxidise when dried. The proportion of 
stannous oxide in the oxidised tin varies from 22*5 to 33*4 per cent., 
and when combustion takes place stannic oxide is formed. ’ 

C. H. B. 

Fluorine-derivatives of Vanadium and its Analogues. By 
B. Pbtbbsek (Ber.,^!, 3257—-8259).—^The following compounds were 
propped by treating the oxides dissolved in hydrofluoric acid with a 
solution of the various fluorides. 

(I.) Compounds derived from the 8esquiomde.~{l) -f 6 H 3 O. 
large, readily soluble, dark green rhombohedra; ( 2 ) Y 8 F«, 4 KF -f 2 H 9 O,' 
bright green, sparingly soluble, crystalline powder; ( 3 ) VaF 6 , 6 AmF’ 
small, gi-ass-green, regular octabedra; (4) GrgFe, 6 AmF( Wagner, Abstr.’ 
1886, 676), rather darker green octahedra; (5) TiaFcdAmF (Piccini’ 
97), small, red-violet octahedra; ( 6 ) Al 2 F 8 , 6 AmF, sparl 
ingly soluble, dazzling white, crystalline powder; ( 7 ),Vap 6 , 4 AmF -f 
2 H 2 O, emerald-green, rather large crystals, like octahedm, but polar- 
ising; (8) Y 2 F 6 , 2 AmF + 4HaO, darker green, lanaellar aggre^tes; 
(9) YaFcSKaF 4* HgO, bright green, sparingly soluble, orystalHne 
powder; (10) Y 2 F 6 , 2 CoF 2 + I 4 H 2 O, small, dark green, monoclinic 
prisms; (11) Or 2 F 8 , 2 CoP 2 + I 4 H 2 O, pure dark green, monoclinic 
prisms ; (12) YaFo^SB'iFg + 140^^0, grass^graen,, monochmc prisms; 
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(13) Cr2F6,2NiF2 4- I 4 H 2 O, emerald-green, monoclinic prisms. The 
last four compounds are isomorphous. 

(II.) Oomfounds corresponding with Yanadmm. Dioxide .— 

(14) YOP 2 , 3 AmF, small, blue, almost regular octahedra, but polar- 
ising; (15) VOF2,2AmF + H 2 O (Baker, Trans., 1878, 392), larger, 
dark blue prisms; (16) 4 yOF 2 , 7 AmF + BH^O, still dai’ker blue, 
lamellar aggregates; (17) 4VF4,2AmF + xK^O, small, blue-green 
prisms, stable only in solutions, strongly acidified with hydrogen 
fluoride; (18) 3yOF2,7KF ; (19) yOF 2 , 2 KF; (20) 3yOFo,8NaF + 
2 H 2 O. These three form bright blue, sparingly soluble, crystalline 
powders. 

(III.) Gomjpounds derived from the Pentoxide .— (21) yOF3,2KF, 
colourless, crystalline powder; ( 22 ) 2 yOF 3 , 3 KF,HF, white, lustrous 
prisms; (23) YFsjYOF3,4KF, colourless aggregates of very slender 
needles; (24) Y 02F,2KF, golden-yellow, lustrous, hexagonal prisms, 
(25) 2y02F,3KF, bright yellow prisms; (26) 5yOF8,9AmF,3HF, 
colourless, dull lustrous prisms; (27) y02F,3AmF, larger, straw- 
coloured, probably rhombic crystals; (28) 4 y 03 F, 7 AmF,HF, white, 
lustrous aggregates; (29) 2Nb206,3KF 4- 5 H 2 O, lustrous white, 
sparingly soluble, crystalline powder; (30) Nb 206 ,KF 4 - SHgO, 
colourless prisms. The compounds 14, 19, and 27 seem to be 
identical with those prepared by Piccini and Qiorgis (Atti d. B. Aco, 
dei lAncei, 1888, 590, and Gaz., 18, 186). 

The thermochemical relation of hydrogen fluoride to the sesqui- 
oxides of iron, chromium, and vanadium was determined. The 
following numbers were obtained for theheat of neutralisation 
in dilute aqueous solutions:—(F osOsHitjGHF 4* Aq) =3 47500 cal., 
(Cr 206 H 6 , 6 AF 4- Aq) = 50330 cal., 4 - Aq) = 62240 cal. 

N. H. M. 

Decomposition of Antimony Sulphide by Boiling Water- 

By W. Elbbrs (Che?^. Zeit., 12, 355—356).—When antimonious 
sulphide is boiled with water, it is decomposed with the evolution of 
hydingen sulphide and the formation of antimonious anhydride. In 
this way 0*05 gram of the sulphide was completely converted, into 
the anhydride in 14 hours; the liquid then had a slightly alkaline 
reaction. D. A. L. 
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Native Platinum from Canada. By G. 0. Hoffman (Jahrh. f. 
JYm., 1888, ii, Eel, 386, from Geol, Siirv, Gan. Bep., 2,5).—Native 
platinum has been found with gold in several rivers in British 
Columbia. Prom the bed of Granite Creek, a tributary of the 
Similkameen river, grains were obtained varying in diameter from 
1 to 4 mm., and weighing altogether 18*266 grams. The material 
was separated into a magnetic (I) and a non-magnetic portion (II), the 
compositions of which were as follows:— 

Pt. Pd. Bh. Ir. Cu. Pe. Osir. Chromite. Total. 

I, 78*43 0*09 1*70 1*04 3*89 9*78 3*77 1*27 99*97 

n. 68*19 0*26 3*10 1*21 3*09 7*87 14*62 1*95 100*29 

The sp. gr. of the magnetic portion was 16*095, and that of the 
non-magnetio portion 17*01. B. H. B. 

The Pyroxenites of Morbihan. By C. Barrois (Jahrh. f. Min.^ 
1888, ii, Eef., 413—414, from Ann. soc. geol, du Nord, 15, 69—96). 
—The pyroxenites of Morbihan form beds 0*1 to 2 metres in thick** 
ness in gneiss and mica-schists of Archsean age. The main con¬ 
stituent of these rooks is a pale green augite of the following 
composition — 

SiO* 2 . OaO. MgO. PegOg. AI 9 O 3 . Na^O, K^O. Total. 

51*5 24*3 11*9 8*5 5-0 1*1 trace 102*3 

The augite is accompanied by zircon, titanite, and apatite in small 
quantities, by garnet and idoerase in varying amounts, and by quartz 
grains associated with felspar. Iri'egular grains of orthoclase only 
occur in certain beds, and microcline is also of exceptional oceun*ence. 
A fibrous actinolite is, ho we ver, present in lai^ge quantities, in many cases 
replacing the augite, so that rocks resembling nephrite are produced. 
Titaniferous iron ore and ferric hydroxide are also present. By tbe 
variety of the character and relative proportions of the constituents, 
numerous distinct types are distinguished, which may occur in the 
same bed. The author regards these pyroxenites as metamorphic 
limestoneB. B. H. B. 

. Riebeckite, and the New Formation of Albite in Granitic 
Orthoclase. By A. Sauer (Ohem. Oentr.^ 1888, 1128, from Zeif, 
deut geoh Oes$.^ 40, 138—152). —A new member of the hornblende- 
granite group has been found by the author in Socotra. This honi- 
blende, named riehecJdte^ has tbe same 'composition as arfyedsbntte^ 
and is the analogue of figirin of the augite series. Fmm the anal;fsis 
(No. 1 below) the formula 5FeSiOa,4N%SiO3,5FegSigO0 has been' 
calculated. , , . 



110 


ABSTRACTS OF CHEMICAL PAPERS. 


The Socotra granite is mnch disintegrated, and the author was 
thus enabled to examine more completely certain interchanges in the 
granitic orthoclases. The microscopical examination vshowed an 
opalescence from the edge towards the centre of the crystals, occa¬ 
sioned by the formation of albite, the ciwstals having been originally 
perfectly clear and without inclosures. The following are the 
analyses of riebeckite (1) and the secondary albite (2) ;— 

SiOa. AI2O3. Fe203. FeO. MgO. MnO. OaO. ISTa^O. K3O. 

(1.) 50*01 — 28-30 9*87 0*34 0*63 1*32 8*79 0*72 

(2.) 70*24 17*18 0*64 — — — — 6*86 5*19 

J. W. L. 

The Dachberg, a Volcano of the Rhone. By F. Rinne (Jahrh. 
f. Min., 1888, ii, Ref., 406—407, from Jahrb. jpretiss. geol. Landesanst., 
1886, 1—22).—Near Rasdoi*f on the Rhone is situated the Dachberg, 
on the summit of which is an nnmistakeable crater. The unaltered 
basalt at the edge of the crater is a dense, glassy felspar-basalt, con¬ 
sisting of plagioclase, augite, olivine, magnetite, biotite, and apatite. 
The chemical composition of the basalt is as follows:— 


SiOj. 

OPiOa. 

AljOj. 

FogOg* 

FeO. 

MnO. MgO. 

OaO. 

ITajO. 

41*71 

a-61 

15-80 

5-59 

7-64 

0-16 4-85 

10-30 

6-u8 

K2O. 

L12O. 

SO3. 

Cl. 

HjO. 

CO3. PjOs- 

Total. 

9p. gr. 

1*00 

trace 

0 -1-2 

0-46 

2-22 

2-01 trace 

101-46 

B. 

2-90 
H. B. 


Dolerite of Londorf. By A. Streno (Jahrh. /. Min., 1888, ii, 
Mem., 181—229).—The author has made an exhaustive mineralogical 
and chemical investigation of the typical dolerites of the Yogelsberg. 
The dolerite of Londorf, to which he has principally directed his 
attention, has the following percentage composition :— 

Si02« Ti02. Al203« F©30g. FcO. CaO. MgO. 

49*08 1*82 13*43 6*49 5*92 8*92 9*58 1*00 

Na20, PgOs* Total. 

3*42 0*51 0*32 100*49 

From analyses of its constituents, the dolerite is calculated to be 
composed of 1*18 per cent, of apatite, 56*01 per cent, of andesine, 
19*80 per cent, of augite, 20*11 per cent, of olivine, and 3*10 per cent, 
of magnetite and titaniferous iron ore. B. H, B. 

Porphyrites at Gabian. By P. de Rotjville and A, Delage 
(^Gompt. rend., 107, 665—667).—Near Gabian in H^rault there is a 
dyke which runs north-east and south-west and consists of two 
porphyrites. 

One of these, which is by far the more abundant of the two, cuts 
through Silurian, devonian, and carboniferous beds without producing 
any noteworthy metamorphism, and then penetrates into coal- 
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measures wHcli have undergone somewhat profound alteration. It 
follows that this djke was formed after the deposition of the coal- 
measures, and the fact that pebbles in the overlying permian con¬ 
glomerate consist of the material of the dyke, shows that it was 
formed before the deposition of the permian beds. This dyke is not 
homogeneous : it contains apatite, zircon, magnetite, oligoclase, black 
mica, orthoelase, amorphous matter, chlorite, calcite, damourite, and 
quartz. 

The second porphyrite forms isolated masses in the main dyke, and 
is of later formation than the lower permian, since the latter beds 
are somewhat altered where they come in contact with the dyke. It 
contains large crystals, the nature of which could not be determined, 
well developed and distinct microliths of labradorite, magnetite, 
augite which has to a great extent been converted into chlorite, calcite, 
chlorite, damourite, quartz, and ferruginous products of decomposition. 

0. H. B. 

Composition of the Serpentine Eocks of Colle di Cassi- 
moreno and Monte Ragola. By C. Montemabtini {Qa^zetta, 18, 
103—112),—At Colle di Cassimoreno and also in the neighbourhood 
of Monte Ragola, Chistoni found isolated masses of serpentine rock 
exhibiting strong magnetic polarity. The author is indebted to him 
for the two specimens he has examined. 

The serpentine of Colle di Cassimoreno is massive and compact; of 
brecciated and porphyritio appearance, with lustrous, lamellar crystals 
of enstatite (bronzite) disseminated through the dark-green grounds 
mass. Besides these crystals, diopside and piootite also occur, together 
with magnetite, which forms one of the principal constituents of the 
rock. The hardness of the ground-mass is 6*6 and the sp. gr. at 13° 
varies from 2*73 to 2*76. 

The powdered rock is ash-grey in colour, and like all serpentine 
I’ocks has a marked alkaline reaction. Heated in contact with the 
air, it assumes an ochreous tint. It ds partly decomposed by the 
action of hydrochloric or sulphuric acid, with separation of gelatinous 
silica; the unattaoked portion consists principally of the crystals of 
enstatite and piootite. ^The rook on analysis gave the following 
results 

XiOS9 on 

SiOg. AljOg. Fe^Os. FeO. OaO. MgO. ignition. Total. 

41*19 2*77 4*03 4*33 2*32 34*03 10*13 98*8 

The enstatite, separated as far as possible from the other constituents 
of the rock, was analysed, and the results are given under I. In II 
the composition of the Iherzolite from Germagnano in Piedmont is 
given for comparison;— 



SiOs, 

AI3O3, 

FeO: 

CaO. 

MgO, 

Sf). 

lotal., 

I. 

50-65 

5-05 

7-99 

1-68 

31-44 

2-78 

99-^59 

II. 

52-19 

2-15 

8-85 

2-96 

31-84 

1-77 

99-76 


These results show that the enstatite is bronzitp,, 
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Tke rook therefore consists of a serpentine formed by the decompo¬ 
sition of peridote together ■with enstatifce, diopside, magnetite, and 
other minerals; this is also borne out by the microscopical and optical 
examination, full details of which are given. The rock also contains 
olivine, diallage, and amphibole. 

The sample of rock from Monte Eagola, which was from the rock 
mass of the mountain itself, - had no magnetic polarity, and was quite 
different in appearance from the one just described. 

The ground-mass is light-green with dull-green nodules dissemi¬ 
nated in it; these caix easily be separated, and on examination were 
found to consist of altered bastite. A microscopical examination 
showed that the rock had all the characters of a serpentine formed by 
the alteration of a pyroxenic mineral. ISTeither the enstatite, diop¬ 
side, nor spinelle which characterise the Gassimoreno serpentine could 
be discovered in it. Its sp, gr, at 14° is 2*54. 

The analysis gave the following results;— 

Loss on 

SiOg. AI 2 O 3 . FogOa. FeO. OaO. MgO. ignition. Total. 

39T8 3*65 '7*26 1*55 0*42 34*79 12*81 99*66 

Chromium, nickel^ and manganese were also detected. 

0. E. G. 
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Action of Zino Ethide on Nitroethane, By I. Bevad (/. Rtm, 
Ohem. Soc^^ 1888, 20,125—135). —The object of this investigation 
was to decide whether “ nitroethane ” is really a nitro-compound 
(V. Meyer), a hydroxylamine-derivative, OH3"0O*!NH2O (Kissel), or 
an isonitroso-derivative, HO’CHa'CHlN’OH (Alexeeff). When ssinc 
ethide, ether, and nitroethane are mixed in an atmosphere of carbonic 
anhydride, the mixture becomes red, and after some time crystals 
are formed which disappear again in about a fortnight. On decompos¬ 
ing the product of reaction with water, distilling, and treating the 
distillate with hydrochloric acid, a solution is obtained which on 
evaporation gives crystals of a very hygroscopic salt. On decompos¬ 
ing this with alkalis, a colourless oil of sp, gr. 0*8935 at 0"^ is obtained,' 
, which proved to be kiet%ylhydro^ylami%p.^ EtaNO. It is somewhat 
soluble in water and soluble in all proportions in ether, alcohol, and 
benzene. Its compounds -with hydrochloric, sulphuric, and acetic acids 
are extremely hygroscopic. The oxalate, (Et 3 ]SrO) 2 ,H 2 C 5 ! 04 , was obtained 
by mixing ethereal solutions of its constituents. Triethylhydroxyl- 
amine and its salts have powerful reducing properties, as shown by 
their behaviour with silver, cupric, and mercuric salts. The original 
ethereal distillate contains- in addition, some nnchanged nitroethane, 
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bat no other product is fornied, if the substances employed are in 
molecular proportion. 

The author concludes that nitroethane is a true nitro-compound. 
Its reaction with zinc ethide takes place in different stages. At first 
crystals are formed of the formula 2 EtN 02 + 7ZnEt2 (as shown by 
zinc determinations). When these crystals disappear, the compound 
Et 3 !N'(OZnEt )2 is formed; and this reacts with water as follows: 
Et3N(OZmC2H5)2 + fflsO = EtaNCOH^a -h + 2Zn(OH)2. The 
Et 8 hr(OH )2 being unstable, however, is converted *into the free base 
with elimination of water. 

hJitromethane treated in the same way with zinc ethide gives 
methyldiethylhydroxylamine. When zinc ethide is added to bromo- 
nitroethane, a violent reaction takes place, and when this is over, if the 
product is distilled with water, secondary nitrobutane, GHMeEt'N 02 > 
boiling at 138°, is formed. In this way from lower nitro-compounds 
those of higher homologues may be formed by synthesis. Nitro¬ 
benzene with zinc ethide gives no higher nitro-compound, reduction 
taking place with formation of aniline. If nitroethane were acet- 
hydroxamic acid, it should be formed from hydroxylamine hydro¬ 
chloride and acetic anhydride; the experiments, however, made by 
the author with this object, gave a negative result. B. B. 

Action of Ohloadne on Isopropylethylene. By I. Kondakoff 
(J. Buss, Ghem. Soo.^ 1888, 20, 141—148).—Isopropylethylene 
(b. p. 21—22°) was brought in contact with chlorine by passing the 
gas into the vessel by means of a tube terminating at some distance 
from the surface of the liquid, in order to prevent the action from 
being too violent, and to keep the course of the reaction as uniform 
as possible from the beginning to the end. When no more drops were 
formed on the sides of the vessel, the process was stopped. Various 
temperatures from —20® to H- 16® were employed, but in all cases the 
products were the same. After washing and drying the product, a 
liquid was obtained which, when submitted to fractional distillation, 
boiled chiefly between 143® and 145®. A small part boiling at 100—143® 
was proved to be a monochloride. The principal portion boiling at 
143—145®, was an additive product of isopropylethylene, CflHioCb. 
Its sp. gr. at 0® is 1'1106 and 1'0923 at 17*5®. When heated in sealed 
tubes with fused potassium acetate and acetic acid at 120®, it is 
converted into a glycol j this boils at 212—219°; the quantity ob¬ 
tained, however, was so small, that no experiments could be made to 
prove that it was isopropylethylene glycol. Isopropylethylene, when 
acted on by alcoholic potash, yields a monoohloro-derivative boiling 
between 91® and 96®, These experiments show that isopropyethylene 
and chlorine yield additive products dhly, as pointed out by Lwofi, 

B. B. 

Polymeride of Methyl Cyanide^ By R. Holtzwabt ( J . pt , 
Ohem, [2], 38, 343—344).—^When an ethereal solution of methyl 
cyanide is acted on by sodium, a white powder is formed and, methane 
is evolved; when treated with water, the powder yields a yellow oil 
which can be crystallised in white needles fromamixtnrp of, ether 
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and light petroleum. A better yield is obtained by digesting the 
powder with aqueous ether. The crystals melt at 52—53°, are 
soluble in ether, alcohol, benzene, and chloroform, sparingly so in 
water and light petroleum. The molecular formula is C 4 HfiN 2 . 
When digested with water, ammonia is evolved, and a crystalline 
precipitate, sparingly soluble in cold water, is foi’med, having the 
composition C 8 H 8 N 2 O; and when treated with acetic chloride in 
ethereal solution, a yellow, amorphous precipitate of the composition 
2 C 4 H 6 ]Sr 2 ,COMeCl Separates; this is decomposed by water, forming a 
white, crystalline powder of the formula CsHaNs. The investigation 
is still in progress. A. G. B. 

Polymeride of Ethyl Cyanide. By E. v. Meyer (J, pr. Ohem, [2], 
38, 336—343).—The white powder obtained by the action of sodium 
on ethyl cyanide (Abstr., 1888, 802) has been proved to be formed 
as follows :—(1) ISTag -f 2EtCN = NaON -f + 02H4Na’0N; 
(2) OaH^Na-ClSr + EtCN = C 6 H 9 ]!Ta]Sr 2 . The oil which it yields on 
treatment with water crysi.allises in tables which melt at 47—48°, 
boil at 257—258° (uncorr.), are little soluble in cold water, decomposed 
by warm water, and soluble in ether and alcohol; the molecular 
formula OeHioNa has been obtained both by Eaoult’s method and by 
the vapour-density determination; when heated at 330—340° for 
several hours it is converted into ethyl cyanide. Hydrochloric acid 
decomposes it, half the nitrogen appearing as ammonium chloride and 
half as an oil soluble in ether; the ethereal solution is shaken with 
sodium hydroxide, dried over lime, and the pure oil precipitated by 
adding water. This oil has the composition CeHaNO, and is.recon*^ 
verted into the original substance when heated with strong ammonia. 
It would thus appear that the polymeride is ot-imidopropionyhthyt 
cyanide^ iSTHlCEt-OHMe’CN, and the oil cc^propionyhthyl cyanide^ or 
cyanodiethyl ketone, COEt*OHMe*G]S‘. The former is converted 
into ammonia, carbonic anhydride, and diethyl ketone, when heated 
with strong hydrochloric acid at 150°, and the latter into propionic 
acid and ammonia when heated with aqueous potash. The imido- 
compound is converted into propylamine by reduction. 

A. G. B. 

Ammelme. By A. Smoxka and A. Erieureioh (MonatsL^ 9,701— 
707).—^When dicyanodiamide (1‘5 grams) and carbamide (1*08 grams) 
are heated at 170—180° for 2| hours, much ammonia is set free, and 
on treating the product with water an insoluble white residue remains, 
from which ammeline, OsHslTfiO (yield 1*57 grams), may be obtained 
by dissolving it in alkali and repreoipitating with acetic acid re¬ 
peatedly; finally recrystallising it from a hot aqueous solution of 
potash. 

Ammeline can also be prepared by heating dicyanodiamide with 
cyanic or cyanuric acid. It may therefore be represented by one* of 
the two formnlse, N:C*N'H- 0 (]SrH)-NH*CO*lIH 2 or 

CO:N-C(NH)*NaO(NH)-NH2. 

The authors consider that the first of these most probably represents 
the constitution of the compound, since ammeline, unlike biguanide- 
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derivatives, of wkicli the second formula represents a member, is not 
a strong base, and does not give coloured compounds with salts of 
cobalt and copper. G*. T. M. 

Sulphines and the Valency of Sulphur. By R. INasini and 
A, ScALA {Gazzetta, 18, 62—72).—The authors have been occupied 
for some time with the examination of organic sulphur compounds, 
especially with the object of proving the tetravalency of sulphur, and 
the appearance of Klinger and Maassen’s work (Abstr., 1888, 357), 
whose results are diametrically opposed to theirs, compels them to 
publish a portion of their researches. Although various sulphur 
compounds containing alkyl I’adicles have been obtained, of the form 
SM 3 A and SMsM^A, unfortunately their vapour-density cannot be 
determined, and it remains uncertain therefore whether the four 
monad radicles are united to the sulphur, or whether the compounds 
are molecular compounds. 

Klinger and Maassen, in repeating Kruger’s work, found that the 
snlphine containing one methyl- and two ethyl-groups was the same, 
whether it was prepared by the action of methyl iodide on ethyl 
sulphide or of etibiyl iodide on ethyl methyl sulphide, that is, they 
denied Kruger’s statement that two isomeric compounds of the 
formula EtgMeS existed, capable of yielding distinct platinoohlorides 
crystallising in different forms. Nasini and Scala state that they 
have prepared the iodides of the sulphine according to Kruger’s 
directions, and converted them into the corresponding platino- 
chlorides, one of which crystallises in the cubic system, whilst the 
other is monoclinic. 

MhylmethylethyliiulpMne plaUnochloride^ (BtMeEtS 01 ) 2 »PtCl 4 , melts 
at 211 — 212 ® and forms monoclinic crystals, 

a: b : c = 1‘15113 ; 1 : 0-79474*5; = 49" 17' 56". 

Eorms observed, ^110), (Ill), (001), (010); combinations, (110) (111) 
(001) and (n0)(lll) (001)(010). 

Viethjlmethyhulphine platinocJihride, (Et 2 MeSCl) 2 ,PtOl 4 , melts at 
205", and crystallises in the monometric or cubic system; combina¬ 
tions, (100) (111). These crystals, when superficially observed, may 
easily be taken for monoclinic, owing to the development of one face, 
but their optical pivjperties prove that they belong^to the monometric 
system, as when examined by polarised light there are no signs of 
double refraction. This leaves unsettled the question as to whether 
sulphur is tetravalent or not. 0. E. G. 

Trimethylethyl^neglycol from Methyl Isopropenyl OarbrnoL 
By I. Konoakofjp (/. 22 ^?. Ohem. Sog.^ 1888, 20, 32—34).-—In a 
former paper, the author has shown that methyl isopropenyl car- 
bxnol when heated with dilute sulphuric acid (1 per cent. H^SOa), 
becomes converted into trimethylethylene glyool, whilst hydrochloric 
acid is without action at the ordinary temperature, but gives rise to 
products of condensation at a higher temperature. ^ The author now 
finds that chlorine-derivatives 01 trimethylethylene yield trimethyl- 
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efcTaylerie glycol, if left in contact witli water in a closed flask at tke 
ordinary temperature for several months. B. B. 

Combination of Benzaldehyde with Polyhydric Alcohols. 
By MaqTjBnnb {Gompt, rend., 107, 658—659).—The dibenzoic acetal 
of perseitol (perseite) previously described (this voL, p. 32), was 
made with alcohol of 85® to 90®, without addition of zinc chloride. Tt 
is assumed to be an acetal, because it resembles the product obtained 
by Meuuier by the action of benzaldehyde on mannitol, and Priedel 
has pointed out that in all probability this is an acetal. 

When a polyhydric alcohol containing an odd number of hydroxyl- 
groups is converted into an acetal, one of the hydroxyl-groups is left 
unattached, and since the difference in composition between the 
acetals of two successive hpmologues can be detected by analysis, the 
conversion into acetals affords a convenient method of determining 
the number of hydroxyl-groups in a polyhydric alcohol. 

0. H. B. 

Constitution of Sorbinose. By H. Kiluni and 0. ScHEiBLna 
(Bar,, 21, 3276—3281).—Sorbinose behaves towards bromine and 
water similarly to levulose, and remains practically unchanged after a 
week; it contains therefore no aldehyde-group. When heated with 
nitric acid (sp. gr. = 1*39, 2 parts) for 40 hours at 35®, trihydroxy- 
glutaric acid, OOOH-[CH(OH)] 3 *OOOH (this voL, p. 32), is formed. 
Potassium trihydroxyglutarate crystallises in monoclinio plates; 
a : h : C = 1-4641 : 1 : 0-7094; /3 =: lOF 3’. ^ 

When sorbinose is reduced with hydriodic acid and amorphous 
phosphorus, it is converted, almost quantitatively, into hexyl iodide. 
Sorbinose has probably the constitution 

OH-CH3-[CH(OH)]3-00*CH20H. k h. m. 

Gbanges suffered by Starcb when Dissolved in Hot 
Glycerol. By K. Ztjlkowski (OAem. Gentr., 1888, 1060, from Ber. 
Oesterr. Gess. Ohem. Ind., 10> 2—^).—Starch, when heated in glycerol 
at 200*^, produces a solution which gives a blue coloration with iodine 
at fli'st, but which gradually changes to red. Addition of alcohol at 
this point precipitates erythrOdextrin. If the heating is continued 
np to 210®, nntil ^fche red coloration gives place to a brown one, 
alcohol precipitates achroodextrin. Other compounds are formed 
besides tbe two above named, and wore separated by precipitation 
with barium hydroxide, &c., but were not further characterised. 

J. W. L. 

Derivatives of Allylamine. By 0. Paal (J9er., 21, 3190—3196; 
compare Gabriel, Abstr., 1888, 1267).— Bromallylauine, C 3 H 4 Br*NH 2 , 
is prepared by adding dibromopropylamine hydrochloride to excess of 
alcoholic potash,, diluting the product with water, and distilling with 
steam. It is a colourless, mobile, very unstable oil, boils at 128^ with 
partial decomposition, and mixes in all proportions with all ordinary, 
solvents. When mixed with potassium carbonate, it is decomposed 



ORGANTO CHEMISTRY- 


117 


with separation of potassium bromide. When boiled for a long time 
with alcoholic potash, it seems to be,-for the greater part, transformed 
into a hydroxy-base, but when the temperature is raised to 120 — 130 °, 
it is completely decomposed. A crystalline salt, probably 

C 3 H 4 Br-]S:H- 03 H,*NH 3 ,HBr, 

is formed when bromallylamine is kept for a long time ; the same salt 
remains when bromallylamine is distilled. Silver nitrate produces a 
white amorphous, and mercuric chloride a white crystalline precipi¬ 
tate in an aqueous solution of free bromallylamine. The hydrochloride^ 
CsH^Br’KHajHCl, crystallises in large needles or prisms, melts at 
177 — 180 °, and is readily soluble in water or hot alcohol. The 
jplatinochloride, (C3H4Br*NH2)2,H3PtCl6, crystallises in yellow plates, 
and is readily soluble in hot water, but almost insoluble in absolute 
alcohol. The aurochloride, CaH 4 Br* 17 H 2 ,HAuCl 4 , crystallises in small, 
yellow needles, and decomposes when kept for some time in aqueous 
solution. The hydrobromide, CaH4Br*NH2,HBr, crystallises in large, 
colourless, quadratic prisms, melts at 223 — 224 °, and is more sparingly 
soluble in alcohol and water than the hydrochloride. The omlate, 
C8H4Br']SrH3,02H304,crystallises in colourless plates,melts at 136 — 138 °, 
and is readily soluble in water, but insoluble in alcohol and ether. 

Tribrorn.opropylamine hydrochloride, 03H4Br3hrH2,H01, prepared by 
adding bromine (1 mol.) to a well-cooled, concentrated aqueous solu¬ 
tion of bromallylamine hydrochloride, crystallivses from absolute 
alcohol in colourless needles. The free base is a heavy, yellow, very 
unstable oil with a pungent smell. 

The aurochloride, CsHABrs'N'HajHAuCh, crystallises from water, in 
which it is moderately soluble, in golden-yellow plates^ melting at 
170 °. The platinoahloride, (C3H4Br3‘!N'H3)2,H2PtOl6, crystallises from 
hot water in orange plates, and is decomposed when heated at 245 °. 

Isobutyldibromopropy lamine hydrobromide, C4H$'l^H*C3H5Br2HBr, 
prepared by adding bromine (1 mol.) to a well-cooled glacial acetic 
acid solution of isobutylallylamine, crystallises from hot water, in 
which it is readily soluble, in slender needles, and is spanngly soluble 
in alcohol. The free base is a heavy, almost colourless, very unstable 
oil, with a feeble basic smell. When auric chloride is added to an 
aqueous solution of the hydrobfomide, the mrochloride separates as 
a yellow oil, and then solidifies. 

Butyldibromopropylamine hydrobromide, 04Ha‘NH‘G3H6Br2,HBr, can 
be prepared by ti^eating butylbromallylamine with excess of dilute 
hydrobromic acid. It crystallises in large, concentrically gx'ouped 
needles, and is readily soluble in water and hot alcohol. The a%iro- 
chloride separates from an aqueous solution of the hydrobromide in 
flat needles, when auric chloride is added to an aqueous solution of the 
hydrobromide. 

Butylbromallylamine, C4HgNH*03H4Br, can be prepared by boiling 
the isohutyldibromo-derivative with ^lute alcohol for a long time, 
adding alkali, and distilling with steam. It can also be obtained by 
mixing the hydrobromide, with excess of alcoholic potash in the cold, 
keeping the mixture for some time, diluting with, water, ^nd adding 
potassium carbonate, until the alcoholic solution of the ba^e separates 
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at tlie surface of the aqueous solution; the solution of the base is 
dried over potassium carbonate, poured into an alcoholic solution of 
oxalic acid, and the precipitated salt decomposed with alkali. It is a 
yellowish oil, with a camphor-like odour; it cannot be obtained in the 
pure state, as it is partially decomposed when distilled. The oxalate^ 
C 7 Hi 4 Br]Sr,C 2 H 20 i, crystallises in colourless needles, melts at 230—231'", 
and is moderately soluble in water. 

IsoamyldihromopTopylamine hydrohromide, C5Hn*NH*C3H5Br2,HBr, 
prepared by treating isoamylallylamine with bromine in glacial acetic 
acid solution, and then adding concentrated hydrobromic acid, 
crystallises in plates, melts at 230—231°, and is sparingly soluble^ in 
alcohol and cold water. The free base resembles the corresponding 
butyl base. The plaiin'Ochloride is a reddish-yellow oil. 

AmyMibromopropylaviine hydrobrcmide^ prepared by treating amyl- 
allylamine as described above, crystallises in needles, melts at 150°, 
and is moderately soluble in cold water and alcohol. 

Isoamylhromallylamine, CsHn'NH'CsHiBr, prepared by treating iso- 
amyldibromopropylamine hydrobromide with alcoholic potash, or by 
boiling the free base with dilute alcohol, is an oil; it is insoluble in 
water, and boils at about 150° with partial decomposition. 

S. K. 

Synthesis of Hydroxsrpropylenediisoamylamine. By E. LouIsb 
(Ann. Ohim. Fkys., 13, 433—442).— JSydroxypropylmediisoamylaminey 
CisHasNO, is best prepared by heating propyleneohlorhydrin (1 mol.) 
and diisoamylamine (at least mols.) at 100° in a closed vessel for 
80 hours. The product is mixed with concentrated potash to decom¬ 
pose the diisoamylamine hydrochloride which is foi'medin the reaction, 
the mixture is again heated for 10 hours, and the oil which separates 
is dried over potassium carbonate and fractionated. The yield is 
70 per cent, of the theoretical quantity, but it is impossible to get rid 
of the whole of the diisoamylamine by fractional distillation. The 
hydroxypropylene-derivative is obtained in the pure state by agitating 
the fractionated liquid with a small quantity of dilute, warm, hydro¬ 
chloric acid, and decanting the supernatant oil. It is a colourless 
oil, with a somewhat disagreeable smell, and boils at 242—244^^* It 
is sparingly soluble in water, but readily in alcohol, ether, and other 
solvents of the fatty series. All the simple salts, with the exception 
of ih^picraie, which is sparingly soluble, are syrupy liquids, and very 
readily soluble in water. The platinochlonde^ (Oi 3 H 2 aNO) 2 ,H{iPtOl 6 , 
separates from acidified alcohol in orange crystals, but the amo** 
chloride is a yellow, sparingly soluble oil. 

Fropylenediiscamylamine benzoate^ Oi 3 H 28 N’OBz, is prepared by 
gradually adding a slight excess of benzoic chloride to a well-cooled, 
dry, ethereal solution of the alcohol, and, after evaporating the ether, 
heating the mixture at 100° for six hours in a sealed tube. The 
product is treated with boiling water, the cold mixture shaken with 
ether to remove benzoic acid, and the salt separated by adding 
potassium carbonate. It is a colourless oil, readily soluble in alcohoh 
ether, chloroform, <&c., but insoluble in water. It is hydrolysed when 
boiled with potash, or when treated with strong acids, and is decom¬ 
posed when distilled. This salt still has basic properties; its oxalate^ 



ORGANIC CHEMISTRY. 


119 


C 2 oH 33 NOa,C 2 H 204 , crystallises from hot water or alcoliol in slender, 
colourless needles, and is readily soluble in acetone and chloroform^ 
but insoluble in ether. Most of its other salts do not crystallise and 
are very readily soluble, excepting the platmochloride and the auro~ 
chloride^ which are only sparingly soluble. 

Fropylenediisoamylamine acetate, prepared in like manner, is a 
colourless oil, readily soluble in alcohol, ether, <fcc., but only sparingly 
in water. Its oxalate crystallises in needles, and is very readily 
soluble in alcohol and chloroform, but only moderately in water, and 
sparingly in ether. Its other salts are very readily soluble in water, 
and do not crystallise. F. S. K. ^ 

Glyoxalbutyline and Glyoxalisobutyline. By J. Rieger 
{Monatsh., 9, 60S—612; compare Radziszevvski, Abstr., 1883, 308, 
728, 1086; 1884«, 986).— Glyoxalbutyline, prepared according to the 
directions given by Radziszewski from glyoxal, ammonia, and normal 
butaldehyde, is a viscid, hygroscopic oil, having a sp. gr. of 1*0126 
at 20°, and boiling under a pressure of 738 mm. at 266—268°. It is 
fairly soluble in water, and when an aq.ueous solution is treated with 
oxalic acid, the compound (C 6 HioK 2 ) 2 ,C 2 ti [204 + 2 H 2 O is formed; this 
crystallises in rhombic plates or long needles, and melts at 159—161°. 
The anhydrous oxalate, (C 6 HioK 2 ) 2 ,C 2 Ha 04 , is precipitated as an amor¬ 
phous, white powder on mixing alcoholic solutions of the acid and 
base. It partly sublimes at 170°, and melts with decomposition at 
190—195°. The platinochloride, 2C6HioN2,H3PtOl6, crystallises in 
prange-red prisms, and on treatment with iodopaxaffins gives the 
following bases:— 

Oxalmethylhntyline, 0«H9MeW'2, is a colourless, viscid liquid, having 
a sp. gr. of 0*9850 at 19'8°, and boils at 214—216° under a pressure 
oi 722 mm. It dissolves readily in cold water, alcohol, ether, and 
chloroform. The platinochloride, crystallises in 

orange-red, rhombic prisms. 

Oxalethylhutyline, OeHgEtNa, has a sp. gr. of 0*9593 at 16*5°, and 
boils at 218—222° under a pressure of 736 mm. The platinochloride 
is a yellow, amorphous powder. 

Oxalpro^ylhutyline, GeHsPrNs, is a liquid of sp. gr. 0*9393 at 18-9°. 
It boils at 226—228° under a pressure of 726 mm., and foms a 
platinochloride, insoluble in alcohol and ether, but readily soluble in 
hot water. 

Oxalbutylbutyline, C4H9*C6H9K2, has a sp. gr, of 0*9379 at 18*9°, 
and boils at 242—245° under a pressure of 728 mm. It forms double 
salts with the chlorides of zinc, cadmium, and platinum, and on 
oxidation with hydrogen peroxide gives hutyloxamide, C 2 Hi 02 K 2 * 04 H 9 , 
crystallising in lustrous needles, which sublime at 130°, and melt at 
197—198°. 

OmlisohutylhutyUne has a sp. gr. of 0*9403 at 13*4°, and boils at 
231—238° under a pressure of 736 mm. The platinochloride fotms 
orange-yellow needles, soluble in alcohol. 

Oxal^amylbutyline, OfiHn*CfiH 9 ]S' 3 , has a sp, gr. of 0*9197 at 18*9°, 
and boils at 250—252° under^ a pressm^e of 724 mm. The platino* 
chloride crystallises in rhombic needles. 
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Ghjoxalisdbuiyline^ prepared from isobutaldehyde, ammonia, and 
glyoxal, is a crystalline solid, melting at 125—126°, and boiling at 
256—260°. It readily dissolves in bot water, alcohol, chloroform, 
and ether, and forms the salts CeHiol^sjHCl, melting at 105°, 
061111 )^ 2 ,HBr, melting at 222°, and C 5 HiolS' 2 » 03 H 204 , melting at 
194—195°. By treatment with iodoparaffins, it furnishes the follow¬ 
ing bases:— 

Oxalmethylisohutylme, CgHgMeN; this is a colourless, viscid oil, of 
sp. gr. 0*9576 at 16*6°, and boils at 205—206°. The platinochloride crys¬ 
tallises from water in orange-red plates, the compound 06 H 9 MeN 3 ,MeI 
in colourless, rhombic prisms, melting at 245—246°. 

OmlpTopylisohutyline, OeHgPrlTg, which has a sp. gr, of 0*9299, and 
boils at 225—227°. The platinochloride crystallises in ot'ange-red 
needles. 

OxaUsoamyUsoh{>tyUne; this has asp. gr. of 0*9281 at 17*3°, and 
hoils at 246—248° under a pressure of 738 mm. The platinochloride 
is scarcely soluble in alcohol, but dissolves readily in water. 

All the oxalines described above turn yellow on exposure to the air, 
are miscible with alcohol, ether, and chloroform, and have charac¬ 
teristic unpleasant odours. Q*. T. M. 

Action of Sulphur on Paraisobutaldehyde. By G. A. Barbaglia 
(Oazzetta^ 18, 85—88),—Unlike isobutaldehyde, sulphur has no action 
on the paraldehyde at 150°, but when heated with it for a long time 
(lOO hours or more) at 180°, it becomes reddiwsh^brown, and on opening 
the tube abundance of gas escapes, containing much hydrogen sul¬ 
phide. The liquid has an acid reaction, and if left for a time sepa¬ 
rates into two layers. On submitting it to distillation, a liquid is 
obtained, which by means of fractional distillation can he separated 
into three portions; the first, distilling between 70° and 90°, was found 
on analysis to be isothiobutaldehyde; the second, distilling between 
90° and 140°, has not yet been examined; whilst the third, 140—160°, 
is isobutyric acid. The reaction is probably in the first place— 

4CHMe2^00H 4* & = 2CHMe2‘CSH -f 20HM:e.rOOOH, * 

but at the high temperature necessary for the reaction the oxcoss of 
sulphur acts on the isothiobutaldehyde, converting it into polysulphide, 
with evolution of hydrogen sulphide— 

g|^>HO-CHS + Ss = S<^2’>^0-0HS + HaS. 

In all probability this product exists in the intermediate portion of 
the distillate. 0. E. Gi 

Action of Ammonia on Metbylethylaoraldeliyde, By E. Hoppb 
(Monatsh., 9, 634—657; compare Waage, Abstr., 1884, 172).—On 
passing ammonia into an ethereal solution of metbylethylacraldehyde at 
0 °, a substance separates in white flakes, but is of so unstable a nature 
that it is impossible to isolate it. When heated in sealed tubes at 100® 
with excess of alcoholic ammonia, methylethylaoraldehydo yields a 
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yiscid liquid whiclilias a bitter taste and an odour resembling parvoline. 
Ho definite compound can be isolated from it, but its solution in 
hydrocblorio acid gives white or yellow precipitates with most of the 
salts of the heavy metals. When heated in sealed tubes at 200° for 
12 hours, the substance decomposes, and on opening the tube much 
ammonia is evolved. After several heatings in sealed tubes, no more 
ammonia is produced, and the following bases can be isolated from 
the residue:—(1) Picoline; (2) parvoline identical with that ob¬ 
tained by Waage, and yielding on oxidation a-/3-pyridinedicarboxylic 
acid; (3) a new base, OiaHisN, which forms a clear, mobile liquid 
having a pale blue fluorescence, a bitter taste, and a smell resembling 
parvoline but less intense. It dissolves readily in alcohol and ether, 
but is only slightly soluble in water. The platinochloride crystallises 
in orange-red, monoclinic prisms, is very soluble in alcohol, but only 
slightly so in water. G-. T. M. 

Action of Sulpliurotis Acid on Methylethylacraldelxyde. By 
E. LunwiG (Monatsky 9, 658—674).—The author has further investi¬ 
gated the compound obtained by Lieben and Zeisel from sodium 
hyi'ogen sulphite and methylethylacraldehyde (Abstr., 1883, 570), 
and finds that it is most conveniently prepared by the direct addition 
of sulphurous acid to the unsaturated aldehyde. 10 grams of the 
aldehyde and 30 c.c. of water were introduced into a tube, and 
saturated with sulphurous acid at 0 ®; after sealing, the tube was 
heated at 80° for four hours, and the contents then neutralised with 
barium carbonate. The filtered solution, on concentration in a vacuum, 
at 30°, gave barium hydroxyhexanedisulpbonate, 0 eHi 2 O! ( 803)2 Ba + 
2HaO. The salt dissolves readily in water, is only slightly soluble in 
alcohol, and is very unstable. On heating with baryta-water, methyl- 
ebhylacraldehyde and barium sulphite are,formed. If the contents of 
the.tube, after heating, are diluted with an equal volume of water, 
and three-quarters of the liquid distilled o£F, the residue on neutrali¬ 
sation with barium carbonate and concentration in a vacuum over 
sulphuric acid gives the barium salt of capraldehydesulphonic acid, 
(C 3 jE[uO*S 03 ) 2 Ba, as an amorphous mass.* *Capraldehydesulphonio acid 
can also he prepared by allowing aqueous sulphurous acid to react 
with methylethylacraldehyde at ordinary temperatures for several 
days, when all the oil disappears. From the solution, after saturation 
with Tba^rium carbonate and oxidation with bromine-water, barium 
suiphocaproate, CftHioSOsBa, crystallising in hexagonal plates may 
be isolated. aM may also be prepa»*ed from barium 

hydroxyhexanedisulpbonate. The silver salt, CeHioSOsAga, crystal¬ 
lises in small plates, the calcium salt, CeHioSOfiCa + l-IHsO, in 
scales. On reduction with sodium amalgam in solutions containing 
free sulphuric acid, both hydroxyhexanedisul phonic acid and oapr- 
aldehydesulphonic acid yield a sulphonic acid of hexyl alcohol,, the 
sodium salt of which, 03 Hi 3 S 04 Ha, obtained in a slightly impure 
condition, forms an amorphous hygroscopic mass, and yields on 
distillation with lime a mixture of hexyl aud hexenyl alcohols boiling 
at 149,'6--m*6^. , G. T. M. 

h 
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Action of Potassium Cyanide on Ethyl «.Bromopropionate, 
Fteparation of the Isomeric Ssrmmetrical Dinxethylsuccinic 
Acids. By K. Zelinsky (Ber., 21, 3160—3172) .—Ethyl «-cyano. 
propionate and ethyl dimethylsuccinate are obWtied ■when ethyl 
a-hromopropionate (250 grams) is boiled for about six hours with 
hnely divided potassium cyanide (96 grams) in alcoholic solution 
(130 grams), the whole being constantly shaken. The yield is greater 
when the mixture is heated by a stream of hot air. The product is 
washed with water, dried, and fractionated. A small quantity of a 
crystalline substance is also formed iS. this reaction. 

Ethyl a-cyanopro'pionate^ CN*CHMe*COOEt, is a colourless liquid, 
boils at 197—198®, is not miscible -with water, and yields a very 
hygroscopic sodium-derivative. 

Ethyl dimethylsuccinate (compare Scherks, Abstr., 1882, 38) can 
be prepared by gradually adding ethyl Ac-bromopropionate (56 grams) 
to a mixture of sodium (0‘72 gram) and ethyl a-cyanopropionate 
(4 grams) in alcoholic solution. It boils at 272—273® (compare 
Scherks, Zoc. d/^.), and yields dimethylsuccinic acid melting at 
192®, and the isomeric acid melting at 123—124®, when heated for 
6—8 hours with hydrochloric acid (compare Otto and Beckurts, 
Abstr., 1885, 753; Otto and Bossing, Ahstr.; 1888, 45; also Bischoff 
and Hjelt, Abstr., 1888, 1067). Both acids yield the same anhydride 
when distilled. The anhydride crystallises in small plates melting at 
87®. When the anhydride is boiled for a short time with a small 
quantity of water, it is almost entirely converted into the acid of 
lower melting point, but a small quantity of the isomeric acid is 
also formed. P. S. K. 

Solubility of tbe Silver, Calcium, aud BariumE Salts of 
Normal Caproic aud Dietbylacetic Acids. By P. Keppich 
(Monatsh,^ 9, 589—602; compare 6, 565).—The solubilities of 
the difEerent salts were determined by Raupenstrauch’s method. The 
formulae deduced from these determinations are as follows ;~ 

Silver normal caproate.... S =: 0*07768 4* 0*0008268^ + 

omoomuf. 

Calcium normal caproate.. S = 2*727 — 0‘01475(^ — 0*7)4* 

0*0002203 (t - 0*7)^ 

Barium normal caproate .. S = 9*47 — 0*08975 (t — 0*5) 4* 

0*0014983 (t 0*6)« 

Silver diethylacetate ..... S = 0*402 4- 0*000847 (i — 0*7) + 

0*000038 it 0*7)» 

Calcium diethylacetate ... S = 30*119 — 0*2617 (t — 0*7) + 

0*001498 it - 0*7)*. 

Barium diethylacetate is so intensely soluble in water, that the 
author did not succeed in obtaining any analytical results. 

G. T, M. 

Cbloriue-derivatives of Ethyl Acetoaoetate. By P. Genvbesse 
rend.) 107, 687—689).—When chlorine is passed into ethyl 
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acetoacetate, tlie temperature rises to 165° but afterwards falls, and 
the chief products are the di- and tri-chlorinated derivatiyes, together 
with small quantities of higher substitution products. 

When the dichloro-derivative is heated in sealed tubes with dilute 
hydrochloric acid, it yields unsymmetrical di chi oi'ace tone, watei% and 
alcohol, and hence it has the constitution CHCb'OO’CHa-COOEt. 
When treated with chlorine at 170°, it yields the tri-derivatiye, 
together with small quantities of the tetra- and penta-deriyatives. 

The trichloro-deriyatiye, when heated with dilute hydrochloric acid 
in sealed tubes at 170®, yields trichloracetone, COls’COMe, alcohol, and 
carbonic anhydride, so that' its constitution is CCl 3 ’(DO*CH 2 *COOEt, 
and not CHGl2‘0(0H)iCClO00Et, as supposed by Mewes. 

UfJiyl tetracMora6etoaceM6 boils with partial decomposition at 
229—231° under ordinary pressure, and with Jess decomposition at 
153—157° nnder a pressure of 40 mm. It is colourless, and heavier 
than water; when heated with dilute hydrochloric acid under 
pressure, it yields carbonic anhydiide, alcohol, and unsymmetrical 
tetracbloracetone, so that its constitution is CCla’CO'OHChCOOBt. 

JBthyl pentaMermetoacetate boils at 240—244° under ordinary 
pressure, or at 164—168° under a pressure of 35 mm., and is a 
colourless liquid heavier than water. When heated at 160° with 
dilute hydrochloric acid, it yields carbonic anhydride, alcohol, and 
pentaohloraeetone, so that its constitution is COJa'OO’CCla'OOOEt. 

If ethyl acetoacetate is subjected to the action of chlorine at 
150° to 220° for 10 days, derivatives containing 7 and 9 atoms of 
chlorine are obtained. The former, C 013 * 00 ‘CC 12 </ 0002 H 3012 , is a 
syrupy almost colourless liquid which boils at 270—272° with much 
decomposition under ordinary pressure, or with slight decomposition 
at 220—225° under a pressure of 110 mm. The derivative with 
9 atoms of chlorine, OCl3*CO*CCl2'OOQ02HCl4, is a syrupy liquid 
which does not solidify at —23°, and boils at 225—230° under a 
pressure of 40 mm. 

Hetbyl acetoacetate yields, similar derivatives. 0*. H. Bi 

Dihydroxystearic Acid obtained: by the Oxidation of Oleic 
Acid with Potassium Permanganate in AUtaline. Solution. 
By N. Spieidonofp (J*. Russ. CJiem., 8 oc., 1887, 19, 646—654). — The 
dihydro3;ysteario acid was prepared by Syrne:ff and Saytzejf’s method, 
from ordinary oleic acid, and the present paper contains a determina¬ 
tion of its constants. Solubility in ethyl alcohol of 99*5 per cent, at 
19°, 100 pts. of solution contain Qi'59» pt, of the acid, dry ethyl ether 
at 18° — 0T9 pt. The ethyl salt (m.. p*. 9S'8—100°) was obtained by 
the action of hydrogen chloride on an alcoholic solution of the acid. 
Solubility in alcohol of 91*5 per cent., 100* pts. of the solution at 16° 
contain 4*58 pts.; at 18° = 4*72 pts.; ethyl ether at 18° = 1*75 pts. 
The methyl salt (m. p. 105—10^*5°), 100 pts. of the alcoholic solu¬ 
tion at 18*5° contain 8*34 pts.; dry ether at 19*^ = 1*03 pts. The 
acetyl-derivative was obtained by the action of acetic anhydride at 
150° on the acid. It is a colourless, viscid liquid, and its composition 
is> O 18 H 34 AC 2 O 4 . Oxidation with potassium permanganate in alkaline 
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A pH on of AIM Iodide and Zinc ou Ethyl Malonate. y* 
OA^m. Soo., 1887,19, 643 - 6 f).-following the 
41 , /^i 1 -xJr 'otr’hip'li Seliukoifsky prepared tlie ethyl salt of diethyU 
method y / a Ugtr 1888 1179), the author by the mutual action of 

C(^ 3 H 5 )j(C)OOEt>i, together with free propylene. The ethyl salt is 
. Icv Wd boiiinl at 239-241°, and having the sp. gr. 0-99181 
a^0° oSo7 at 30°!and 3-98085 at 35°. The free acid obtained hy 
?yioiysis of the ethyl salt, is described, and also the corresponjng 
Bodinm, calcium, and silver salts. . . . . 

Actiou of Maleio Acid on Aniline. By I. Ossipopf, (J. Bm. 
Actl 83_97)._Eeferring to the work done by 

?Sn Michael Wing,’ and Paliner, and especially by Ansehiite and 
wfrte on the constitution o£ maleic acid, the author tried to solve the 
Sjm irtbe following manner -.-Hydrogen sodium .n^loate ^S 
dissolved in -water and boiled with aniline in a 

™flnT condenser when cmtals were formed which were ^Mnish- - 

tfw mp 1 fedat’l 41 —143 ,andleftnoashoninoineration. Theyar® 

onlvlparingly soluble in ether, chloroform, benzen^and light petro¬ 
leum but e^By in alcohol. After purification they become white, and 
the^Sing poLt rises to 144-145°. Elementary analysis, however, 
•nrnved that the substance is not homogeneous; the jirincipal con- 
ftituLt is the aniline salt of phenylaspartio acid or its isouaende. 
The product was ti-eated with baryta-water, and the barium, lead, and 
Tilver^ salts prepared. With 

With dinhenvlamine, it gives a substance melting at 297—, pro 
baHTPh^aylaspartanil. The liquid from which the mystals We sepa- 
SSS^tJns a mixture of soW salts, ^e author cqndudes that 
maleinauil is the auil of maleio acid, and phenylaspartaml the auil of 
a lactone isomeric with phenylaspartio acid tJ- -o- 

' Tsomerism of Fiomario and Maleio Acids. By I. Ossipopp 
1888 , ao, 97-108).-A p».lj 

paper based on the results described above. d.d. 

Methyl and Ethyl Salts of Ethylenediamidofonnic Acid 
and their Nitro-derivatives. By A. P. N. Fbanohimont and 
I A. Ilobbib (Bee. Trav. OUm., 7, 258-262).--The m^hyl.sa^ 
a ?IxrNH^OUOMe) 2 » is easily obtaiued in almost tbeoretical quautiw 
©iu mixing metbyl carbonate (2 mols.) with ethylonediamine (1 mol.)* 
ill Mwer/soluble in boiling water, aloobol, and cblproform,'but less 

bi'' etber and benzenci aind melts at 132—133 .,, It.dis^lvea lu 
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concentrated nitric acid ■with deyelopment of heat, and on adding 
water to this solution a white powder is precipitated, having the 
melting point of the original compound, hut containing 21*23 per 
cent. N, the original compound having only 16*41 per cent. It is 
nearly insohible in cold, hut more soluble in hot water, very soluble 
in chloroform and benzene, but only slightly in ether and alcohol. 
From all solvents it separates in slender needles.^ 

The ethyl salt has already been described by Fischer and Koch 
under the name ethylenediurethane. The authors have obtained it 
along with various bye-products by heating a mixture of ethyl carbo¬ 
nate and ethylenediamine at about 200® for 16 hours, as a colourless 
substance soluble in ether. The nitro-derivative is obtained in like 
manner to that of the methyl salt. It is a compound of very similar 
properties, melting at 83—84®. Analysis shows that it is a dinitro- 
derivative. Distilled with aqueous potash, it gives a distillate, 
which on the addition of potassium carbonate separates into two 
layers. The upper contains ethyl alcohol, and the lower ethylene 
dinitramine. This nitro-derivative therefore has the constitution 
C2H4[]Sr(]!^O 2 ) -COpEtje. H, C. 

Ureides and their Nitro-derivatives. By A. P. TST. Franchimont 
and JS. A. Kloubir (Bee. Trav. Ohlm., 7, 236—257).—The authors dia*. 
tingtlish—(1.) Ureides of bibaaic acids, in which each of the two 
NH-groups is between two CO-groups; these do not yield nitro- 
derivatives. (2.) Ureides of monobasic acids, in which one of the 
NH-groups is between two CO-groups, and the other between a 
CO-group and the hydrocarbon residue; these give mononitro-deriya- 
tives, (3p Ureides in which each NH-group is attached to a hydro¬ 
carbon residue, and neither lies betwqon two GO-groups. These 
last compounds yield dinitro-derivatives, and the name “ ureines ’’ is 
pi'oposed for them, A number of the nitro-derivatives of (2) and 
(3) have been considered in a former paper (4bstr., X888, 1180), 
and the present is a continuation of this wort. 

JNitrohydanto’in when boiled with 25 times its weight of water 
loses 1 moL of carbonic anhydride, and takes up l.moL of water, 
being converted into nitramidoacetaraide, which on further evapora* 
tion of the aqueous solution yields glycolamide. Nitro-laotylcarb- 
amide treated in the same manner loses carbonic anhydride and nitrous 
oxide, and yields an acid solution, which gives with cobalt acetate the 
reaction' for lactic acid. 

MtrmcetonylGarhamide is prepared by evaporating acetonylcarb- 
amide with five times its weight of nitric acid^ and recrystallising the 
residue from absolute alcohol or benzene/ It forms slender, colourless 
Ueedli^ melting at 140-^X41*, Its probable constitution is 

When boiled with 25 times its weight it 

anhydride, and nitrous oxide, and apjp^a^'^' yk]# 
amicte and as-hydroxy but^o aoidk, 
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Ethylenedinitrureine (ethylenedinitrocarhamide), 


co< 


N(N02)*OHs^’ 


gives a compound with 4 mols. NaOH, soluble in water and insoluble 
in alcohol, and with 4 mols. AgNOs a white compound which detonates 
violently on heating. On boiling with water, it yields ethylenedi- 
nitramine; this compound foi'ms salts containing 2 mols. of the 
metal. Heated with dilute sulphuric acid, it loses nitrous oxide, and 
gives aldehyde and glycol. Redaction experiments have up to the 
present led to no definite results, 

Acetylmeteiramethyldkireine (tetramethylglycolurile)^ 

^Me-CH-NMe, 

CO< I >00, 


is prepared by evaporating on a wate]>bath aqueous solutions of 
glyoxal and dimethylcarbamide, to which a few drops of hydrochloric 
acid have been added. It crystallises in long, colourless, brittle 
needles, of bitter taste, melting at 217”, very soluble in water, 
alcohol, and chloroform, and slightly soluble in ether and benzene. 
On treatment with strong nitric acid, it is converted into acetylene^ 
tHmethylmonctriitrodiuTeflne by the displacement of one of the methyl- 
groups by the nitro-group. The nitro-derivative crystallises in fine, 
colourless needles, melting at 226—^226”, not very soluble in water or 
alcohol, and still less so in ether and benzene. 

Dimethylacetylenediureine (diraethylglycoluiile), 



Separates as a white powder when a mixture of 20 parts of diacetyl, 
60 parts of water, and 35 parts of carbamide is left for 24 hours, It is 
slightly soluble in water, from which it crystallises in slender needles 
or small prisms; it is veiy slightly soluble in alcohol, and not at all in 
ether, chloroform, or benzene. With nitric acid, it yields a dinitro- 
derivative, which on boiling with water loses carbonic anhydride and 
nitrous oxide, and gives diaoetyi and carbamide. This nitro^eriva- 

tive probably has the constitution CO\ | >CO 

^HH-CMe-N(NO0'^ 

From the above and the authors’ former experiments, it appears 
that the action of nitric acid on the ureides (2) and (3) results in 
the displacement of one or more of the hydrogen-atoms of the 
NH-groups by HO2, and the formation of nitramides. H. 0. 


Identity of Methronic Acid and Sylvanecarboxyacetic Acid. 
By R. Firno and A. Hantzsch (Her,, 21, 3189—3190; compare 
Fittig and Schloesser, Abstr., 1888,1089, Polonowsky, ibid., 1175),—. 
acid obtained from glyoxal and ethyl aoetoacetate (compare 
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Polonowsky, Abstr., 1888, 1067) is identical with metbronic acid pre¬ 
pared from etkyl acetoacetate and sodium succinate. The same mono¬ 
basic acid is obtained by the distillation of carbopyrotritaric acid, 
metbronic acid, and sylvanecai’boxyacetic acid. P. S. K. 

Isomeric Changes on Synthesising Aromatic Compounds 
by means of Aluminium Chloride. By J. Schramm {Monatsh,, 9 , 
613—625).—^Wben isobutyl bromide (800 grams) is allowed to 
drop very slowly into a mixture of benzene (900 grams) and alumi¬ 
nium chloride (300 grams) kept cool with ice, a butylbenzene (yield 
60 per cent.) having a sp. gr. of 0*8718 at 15®, and boiling at 
167—167*5° under a pressure of 736 mm., is formed. It does not 
agi‘ee in its properties with the isobutylbenzene boiling at 170—170*5®, 
sp. gr. 0*8578 at 15°, formed by Pittig’s method (Gossin, Abstr., 
1884, 1312), for the product, on treatment with 1 moL of bromine in 
presence of iodine, gives a monobromobutylbenzene boiling at 
230—231*5° under a pressure of 736 mm., readily solidifying on cool¬ 
ing, and melting at 13—14°, whilst the monobromobutylbenzene from 
the butylbenzene prepared by Pittig’s method, boils at 232—283*5°, 
and does not solidify at —20°. The product of the synthesis is there¬ 
fore trimethylphenylmethane (tertiary butylbenzene), CMeaPh. Gossin’s 
butylbenzene, boiling at 152—155“, was not formed. 

Tertiary butyl chloride (50 grams), benzene (150 grams), and 
aluminium chloride (50 grams) under similar conditions give 
tertiary buiylbenzene (yield 60 per ceni). In this case no isomeric 
change takes place, but normal butyl chloride (75 grams), benzene 
(300 grams), and aluminium chloride (80 grams) give secondary 
butylbenzene, OHMeEtPh, boiling at 173*5—174*5° under a pressure 
of 735 mm.), and having a sp. gr. of 0*8669 at 15°; it is identical with 
the butylbenzene which Badziszewski prepared from a-phenylethyl 
bromide and zinc ethyl. Isoamyl chloride (170 grams) ^ benzene (360 
grams), and aluminium chloride (170 grams) give au amylhenzene 
(20 per cent, yield) which boils at 187*5—188*5 under a pressure of 
737 mm., and has a sp. gr. of 0*8683 at 15°. It therefore does not 
correspond wifh the isoamylbenzene which Essuer (Abstr., 1862, 46) 
prepared from isoamyl bromide and bromobenzene, and must conse¬ 
quently be represented by one of the fonhulse CHMePh^OHMeg ov 
CMe2EtPh, isomeric change having taken place. 

It follows from the above that when the primary monoohloro- 
derivativesof the fatty series act on benzene in presence of aluminium 
chloride, the phenyl-group does not take up the position of the 
halogen, but links itself tb another carbon-atom, thereby forming a 
secondary or, tertiary hydrocarbon. The isomeric change is not 
analogous to that of normal- into iso-propyl bromide in presence of 
aluminium chloride, as observed' by Kekule and Schrdtter (Per., X2, 
2280), moreover Essner has shown that isoamyl chloride does not 
behave similarly. On the contrary, the author finds , that i^bttfcyl 
chloride in presence of aluminium chloride splits up into hydrogen 
chlbride and butylene, and holds the opinion that the isomeric changes 
depend on a reaction similar to that observed by Bahlsohu (Abstr,, 
1879, 785), who found that ethylbenzene could be prepared firom 
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beozene and ethylene in presence of aluminium chloride. He there- 
fore concludes that the chloroparaffin splits up into hydrogen chloride 
and the corresponding olefine, which reacts with the benzene in the 
following way:—PhH + MeaOiOHa = CPhMea, the phenyl-gr6up 
attaching itself to the carbon-atom, which is directly united to the 
smallest number of hydrogen-atoms. Gr. T. M. 

Orthocresol. By A* Claus and U. A. Jacesost (/. pr. Ohem. [2], 38, 
321—386).—^Wroblewsky is mistaken in regarding the golden-yellow 
needles obtained by the action of nitrous acid on bromorthotoluidine 
as bromocresol, for they are really nitrobromorthocresol. During 
the action, parahromorthocresol is formed as well as the nitro¬ 
compound; to separate them, the acid liquid is distilled with 
steam and the yellow oil thus obtained, which partially solidifies 
on cooling, treated with weak sodium carbonate solution; the 
red solution thus formed is shaken with ether, which dissolves 
the bromocresol; the alkaline solution is then precipitated with weak 
hydrochloric acid, and the precipitate sublimed, when mtrohirQmorth^^ 
cresolf [OH: Me: Br: ISTOa = 1:2:4:6], is obtained, forminjg beautiful 
golden-yellow needles, melting at 88® (uncorr.), and having all the 
properties of "Wroblewsky’s bromorthocresol. The sodium salt crystal* 
lises in red prisms, having a green lustre. 

Amidobromw'thooresol^ [OH; Me: Br; NHa = 1; 2:4; 6], is formed 
when the nitro-eompound is reduced with stannous cbloride and 
strong hydrochloric acid in alcoholic solution; it crystallises from 
ether as a white mass which rapidly becomes brown, and sublimes 
in colourless needles melting at 110® (uncorr.) ; its hydrochloride is 
described. 

Parahromorthocresol, [OH: Me: Br = 1; 2 :4] may be prepared from 
bromorthotoluidine as above, or by dropping a chloroform solution 
of bromine into a similar solution of orthooresol containing oner tenth 
of its weight of iron wire. It crystallises from hot water and from 
alcohol in colourless, needles which sublime unchanged; it melts at 
64® (uncorr.), and boils at 235® (uncorr.). When oxthoparadibromo* 
cresol (Werner, Abstr., 1886,1015) is oxidised by chromic acid in an 
acetic acid solution,metabrQv^otoluq^dnone, [Me -• Br; 0:0 = 1; 3:2: o]* 
IS precipitated in yellow flocks, which crystallises from ether in yellow 
prisms, subliming as needles, which melt at 93® (uncorr.), and are 
sparingly soluble in water, freely so in other solvents; when an 
ethereal solution of it is shaken with a hydrocblorio acid solution of 
stannous chloride until it is decolorised, the corresponding quinol 
is obtained; this forms white laminse which melt at 112® (uncorr.) 
and dissolve easily in the usual solvents; the acetyUdonrative melts 
at 57® (uncorr.). By chlorinating a glacial acetic acid solution 
bf parahromorthocresol, chlorobTomorthocresol, [OH: Me; Br: 01 = 
1:2:4:6}, is obtained; it crystallises in colourless needles meltf 
ing at 48® (uncorr.), and yields chlorotoluquiuQue on oxidation 
(comp. Abstr., 1886, 614). Parachlororthocresol, [OH:Me: 01 = 
1:2:4], is obtained by chlorinating a glacial acetic acid solution 
^ll^hpcjresol contaimng, somo iron,; the^oil crystallises with di?£culty^ 
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and by sublimation yields crystals melting at 33° (uncorr.), and boiling 
at 220° (nncorr.). 

The authors describe orthocresolparasulpbonio acid and its pofos- 
slum (2 mols. H2O) and baritim salts; orthocresolorthosnlpbon^’c acid 
and its potassivm salt (1 mol. H2O) ; orthocresoiorthoparadisal- 
^pbonic acid and its potassium (2 mols. H2O), barium^ copper^ and lead 
salts ; but these acids have been described before. Bromocresolpara- 
sulphonio acid>^ [OH : Me : Br: SO3H = 1:2 :4: 6]j is obtained as its 
potassium, salt (1 mol. H2O) by brominating potassium orthocresol- 
parasulphonate, and as its barium salt by treating this with barium 
chloride; the free acid melts in its water of crystallisation at 95° 
(uncorr.).; the calcium (3 mols. H2O), copper^ lead (3 mols. H3O) and 
dhefi' salts are described. The parabromorthocresolorthosulphonic 
acid is obtained from orthocresolorthosulphonie acid in a similar 
way, A. G. B. 

Dinitrortho-xylenols. By B. Koltino and B. Pice (Bar-, 21,3158 
—3160).—Dinitrortho-xylenol, [OH: Me2: (^*02)2 = 1:3 :4 :2: 6], is 
obtained when the yellow ammonium salt formed in the prepara-- 
tion of nitro-xylene (compare Jacobsen, Abstr., 1884, 737) is de¬ 
composed with acids; it can also be prepared by nitrating 1.2,4- 
ortho-xylidine and diazotising the product. It crystallises in yellow 
needles, melts at 127°, and is readily soluble in boiling alcohol, but 
only sparingly in water and cold alcohol. The ammoninm salt is 
sparingly soluble in cold, but more readily in hot water. The iso¬ 
meric compound, [OH : Me^: (N02)a = 1: 2 :3: 4 : 6], is obtained in 
like manner from 1.2.3-ortho-xylidine. It ciystallises from alcohol in 
small, yellow needles, melts at 82°, and forms an ammonium salt which 
crystallises in needles and is moderately soluble in water, Cou- 
centrated aqueous solutions of the ammonium salts described ubove 
give orange or yellow crystalline precipitates with barium or calcium 
chloride and other inorganic salts, B. S. K. 

Benzene-derivatives of Hlgla Molecular Weight. By F, 
Ebafft and J. GdriiG (Ber., 21, 3180^—3188; compare KraFt, Abstr., 
1887, 252; 1888, 1087),— HexadecylphenetdiU Ci<,H33*OeHi*OEt, is pre¬ 
pared by heating hexadecylphenol with ethyl iodide and alcoholic 

f ptash*. It crystallises from alcohol in plates and melts at 43— 44°, 
t yields'parethoxybenzoic acid, melting at 195^, when heated at 
about 120° with nitric acid of sp. gr. 1*12, 

Acethemdecylanilide^ OisHss'OaHi^NHAc, prepared by treating ami- 
dohexadeoylbenzene with acetic chloride, melts at 104—104*5°, and 
boils at alwut 296° (15 mm,). , , 

Orthomethyihessadeaylhenzene^ OwHgj’OaBiiMe, is obtained by beating 
a mixture of sodium (10 grams), oriiobromotoluene (34 grams), ana 
cetyl iodide (48 grams) at about 140°. It crystallises from a ■well- 
coojed mixture of ether and albobol, mejts at boils at 

238*5—239° (15 mm.)- It resembles hexadeoylben2tene in its 
haviour towards solvents, and th^ melted substa^Jpe ^ia; 

The corresponding meiJa-derivative, prepared in lie manner, 
at 11—12°, boils at 236*5—^237° (15 mm.), and r^embleS bextdeoyl- 
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benzene m its bebaviom* towards solvents. The derivative melts 
at 27*5° and boils at 239*6—240° (16 mm.). The melted substance 
solidifies to a mass of crystals, but does not melt again at 27*6° until 
it has been either well cooled or brought into contact with a crystal 
of the original substance. It yields toluylic acid when heated at 
120—130° with nitric acid of sp. gr. 1*12. 

Soditim<paratrbethylhexadecylhenzenemlphonate^Ci6^z5 0QlBi^&*SOzNd,f 
is obtained in nacreous plates when the preceding compound is dis¬ 
solved in fuming sulphuric acid, the product poured into ice-cold 
water, the acid extracted with ether and treated with sodium 
chloride, 

Faramethylhexadecijl/phmol^ CiaHsa.CgHaMe'OH, prepared by melt., 
ing the preceding compound with potash and a little water at 160°, 
crystallises from alcohol, melts at 62% and boils at 267—268° 
(16 mm,), 

Faramethylhexodecylphenetoil, obtained by heating the phenol with 
ethyl iodide and alcoholic potash, melts at 26*5.° 

Arnido^aramethylkemdecijlhenzme^ Oi 6 H 33 'C 6 H 4 Me*l^H 2 , is obtained 
when paramethylhexadecylbenzene is dropped into cool, fuming 
nitric acid, and the resulting nitro-compound, melting at about 40°, 
reduced with stannous chloride. It melts at about 64° and boils at 
264—265° (15 mm.), 

Bmethylliemdecvylhenzene^ [Mea: = 1:3:4], prepared by heat¬ 

ing bromometaxylene and cetyl iodide with sodium, ci’ystalHses from 
a welhcooled mixture of ether and alcohol, melts at 33‘5° and boils at 
249*6 -250°, 

Trimethyikeonadeoylhenz&ne^ [Mea: CieHsa = 1:3: 5^ 6], prepared in 
like manner from bromomesitylene, seems to melt at about 40° and 
boils at 268—258*6° (16 mm.). p, S. K. 

Constitution of Styphnio Aoid. By S. Kostotcki and S. 
Peinstein (JBer., 21, 3119—-3123).— Consecutive dinitroresorcinol is 
best prepared by the method StenhouSe and Groves employed in the 
case of dinitroorcmol. (This Journal, 1877, i, 645.) 

Styphnio acid is obtained by boiling consecutive dinitroresorcinol 
with dilute nitric acid and by the action of very strong nitric and 
sulphmic acids on the symmetrical dinitro^derivative in the cold. The 
acid has therefore the constitution [( 011 ) 3 ; (^ 63)3 = 1:3 : 2 ; 4 ; 6 ], 
ascribed to it by Ndlting and Collin (Abstr., 1883,1004), 

N. H. M, 

Action of Carbon Bisulphide on Dimethylaniline in Pre¬ 
sence of Nascent Hydrogen.--By J. Wtsunik (Ber., 21, 3204— 
3207).—When dimethylaniline and carbon bisulphide are treated 
with zinc-dust and hydrochloric acid, tetramethyldiamidophenyl- 
methane melting at 90° and thioformaldehyde are formed. The 
former compound is identical with that obtained by Troger (Abstr., 
1888, 287), who took it for the ethane-derivative. This, however,* 
crystallises in slender needles and melts at 60° (Schoop, Abstr, 1881* 

N. H. M. ’ 
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1.2. 3-Metaxylidine and its Identity with Wroblewsky^s 
Orthoxylidine. By E. Nolting and B. Pick (Per., 21, 3150—3154; 
compare Grevingk, Abstr., 1885, 144, and' Nolting and Eorel, 
Abstr., 1886, 68).—Metaxylidine can be obtairied from commercial 
xylidine as follows:—The bases are converted into the sulphates, the 
solution is allowed to crystallise, and the mixture of bases obtained 
from the mothei>li(^uor from the last crop of crystals is fractionated. 
The portion distilling at 212—216® is treated with acetic anhydride, 
and the mixture of acetyl-deiivatives boiled for a few hours with 
four times its weight of 25 per cent, sulphuric acid. On cooling, the 
greater part of the metaceto-xylide separates unchanged, and the 
remainder can be obtained by extracting the diluted mother-liquor 
with ether. The acetyl-derivative is then decomposed by heating at 
150® with concentrated hydrochloric acid or at 200* with three times 
its weight of 70—75 per cent, sulphuric acid. Metaxylidene can 
also be prepared from commercial xylidine by heating the mixture of 
bases obtained from the mother-liquor from the sulphates (see above) 
for, 24 hours with an equal weight of glacial acetic acid and distilling 
the product. The portion passing below 300° is then treated with 
acetic anhydride and the acetyl-derivative boiled with 25 per cent, 
sulphuric acid and isolated as described above. The fraction passing 
above 300° contains a small quantity of metaceto-xylide, which can be 
separated by heating with 25 per cent, sulphuric acid as already 
described. The sul;phate, {08HalSrH2)2,H2S04, crystallises in needles, 
and is decomposed into hydrogen xylidine mljpJiate, 0 aH 9 NHa,H 2 S 04 + 
2 ^H 20 , when the aqueous solution is evaporated. 

1.2.3-Metaxylidine is only with difficulty converted into the 
acetyl-derivative; the latter melts at a comparatively high tempera¬ 
ture, and is hydrolysed only with difficulty. The sulphate is very 
readily soluble. In these respects., this base differs from all the 
isomeric compounds. 

The compounds described by Wroblewsky (Ber., 18, 2904, 3106 ; 
19, 235) as ortho-xyiidine is identical with 1.2.3-metaxylidine. 

E. S. K. 

Metaxylylaiiixidometliane. By W. Hineichsun (Bar., 21, 3082— 
3086)* —^iletaxylonitrile, prepared from metaxylidine by Sandmeyer’s 
reaction, melts at 23—25°. Meiaxylylci^mido'imiham (metasoyhhmzyl^ 
amine), CBH 3 Me 2 * 0 H*'’NHa!, prepared by treating a hot alcoholic 
solution of metas^lonitrile (10 grams) with sodium (IQ grams), 
boils at 218—219°, is readily soluble in alcohol and ether, sparingly 
in water, and absorbs carbonic anhydride and water on exposure to 
the air. The hydrochloride, OeHisN^HCl, ciyst^lises in needles or plates 
and melts at 210°. The hy dr iodide is crystalline. The platinocMoride, 
( 09 Hi 3 ^Sf) 2 ,H 2 Pt 0 lB, crystallises in small, yellow needles, melting at 
226 — 228° with decomposition. The mercurochloride, CsHi^NjHHgOla, 
crystallises in large plates or needles, melts at 206°, and is very sparingly 
soluble in water* The mlphaie crystallises from water in needles,' 
melting at 254°. The picrate, CgHiaSTjOeHaN'sOi, crystallises in yellow 
plates and melts at 223° with decomposition. The cjyslaOises 
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in slender needles melting at 157—158°* The sfllt, OgHisNjCdls, ,pre¬ 
pared by adding a solution of potassium cadmium iodide to a solution 
of the base, is cryvstallino and moderately soluble in water. The 
cadmioiodide^ (C 9 Hi 3 N) 2 , 2 HI,C(ll 2 , prepared by adding a solution of 
potassium cadmium iodide to an aqueous solution of the hydro¬ 
chloride, is only moderately soluble in alcohol and very sparingly so 
in water. 

Metaxylyl cwrbinol (meiaxylobenzyl alcohol), C 6 H 8 Me 2 *OH 2 *OH, is 
prepared by treating the preceding compound with nitrous acid and 
distilling the product with steam. It is a colourless, aromatic-smelling 
liquid, boils at about 232'^, solidifies when cooled in a freezing mixture 
and melts at 22''. 

Bimethijlbenzaldehyde (metaxiflohenzaldehyde), CflH 3 Me 2 ‘CHO, is 
formed when the alcohol is oxidised with sulphnrio acid and potas¬ 
sium dichromate. The product is distilled with steam and purified 
by means of the crystalline sodium hydrogen sulphite compound. 
It is a colourless oil, boils at 223—225°, smells like benzaldehyde, and 
turns yellowish on exposure to the air. F. S, K. 

Action of Amines on Nitrogenous Organic Compounds, 
By B. Lachowicz {Monatsk.^ 9 , 695—700).—When bydrobenzamide is 
gently warmed with the amines, decompositions occur which may be 
represented by the general equation N 2 (GHPh )3 + 3E1TH2 = 
2Nfl3 4- 3CHPh!Nll. By means of this reaction, the author has 
formed the following derivatives of benzylidene:— 

G 7 H 6 *NPb, prepared from aniline, agrees with the description given 
of it by Cech (Abstr., 1878, 408), except t^t its melting point is 49°, 
whereas Oech gives it as 42°. 

C 7 H 6 !N'C 6 H 4 C 1 , prepared from metaohloraniline, is a viscid liquid 
which boils at SSS*^. 

OTHn^NCflHsCb, prepared from paradichlomniline (m. p. 63°), 
crystallises from alcohol in thin plates melting at 84°. * 

07H8!N-06H4*N'02, prepared from paranitraniline, crystallises in 
yellow needles melting at 115°; the compound prepared from meta- 
nxtraniline crystallises in yellow needles melting at 73°. 

prepared from orthotoluidine, forms an oil, boiling at 
809—310" (745 mm.). ' ' 

C7Hfl;N‘OioH7, prepared from ia^-naphthylamine, crystallises from” 
alcohol in yellow needles melting at 73". The compound from’ 
/i-naphthylamine, forms yellow needles melting at 101®, 

CHPh^OsHHio)^, prepared from piperidine, melts at 81°, 

The amides of the acids react with bydrobenzamide with evolution 
of ammonia, strong bases such as piperidine and formamide being, 
similarly decomposed. G. T., M. ' 

Ooudeusatiou Products from Bases of the Para-series with* 
Para- and Meta-iutrobenzaldeliyde. By A. Biscniimt (Ben, 21, 
3207—32195 compare Abstr., 1888, 2S7).--^Biac€iyhf)^paranUrophmyU 
,N02*06H40H(07H6-NHAc)2, prepared by 
the base with a slight excess of acetic anhydride for one or two 
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hours, crystallises from dilute alcohol in light yellow grains melting 
at 136°. It is readily soluble in cold alcohol and ether. The 
hemoyl-derivative, C 7 HfiN 02 (C 7 H 6 ’!NHBz) 2 , is obtained by heating the 
base with benzoic anhydride at 120—330°; it forms yellow needles, 
melts at 152°, and is readily soluble in warm alcohol and ether. 
p-Metanitrophenyldij}aramidotolyhn ethane, 

N'03*C6H4-CH(07H6*NH2)o, 

is prepared by adding strong sulphuric acid to an intimate mixture 
of metanitrobenzaldehyde and paratoluidine sulphate; after three to 
four days it is treated wnth much water and heated; it is then filtered, 
made alkaline, and steam distilled. The oily residue, which solidifies 
when cold, is crystallised from hot alcohol. It crystallises in yellowish 
needles, melts at 85—86°, dissolves very readily in chloroform, readily 
in hot alcohol, rather j*eadily in ether and benzene. The hydrochloride 
forms voluminous, yellowish needles, readily soluble in hot alcohol; 
hot water decomposes it. The platinochloride, C 2 iH 2 iN 302 ,H 2 Pt 0 l 6 , 
crystallises in yellow, voluminous needles, sparingly soluble in. 
alcohol. The acetyl-compound, lS[02»C6H4’CII(C7H6*NHAc)2, separates 
from the aqueous alcoholic solution in pale yellow needles, melts at 
103—104°, and dissolves readily in warm alcohol and benzene. The 
hmzoyUcompo^md, C3eH29N304, forms groups of yellowish needles, 
melts at 1416°, and is readily soluble in alcohol less so in ether. 

. MefaynMoph^yldipa^amidotolylmeihane, obtained by 

reducing the nitro-compound with tin and hydrochloric acid, crystal¬ 
lises in ^hite plates, readily soluble in alcohol and ether. The hydro- 
forms white plates; the platinochloride crystallises in small, 
yellow plates, sparingly soluble in hot water. 

' a-Metaniirophenyldiparamidoiolytmethane, C^iHgil^aOa, is prepared by 
the action of hydrochloric acid on metanitrobenzaldehyde and para¬ 
toluidine. It melts at 125—128°. The salts are decomposed by 
water. 

Farmitropheny Idiparawdophenylisolutylmethan e, 

IT02-Cja4'CH(C«H3Bu*NH2)2, 

prepared from paranitrobenzaldehyde, paramidoisobutylbenzene 
6ulpl»afce, and strong sulphuric acid, crystallises in lustrous, yellow 
needles, melts at 125—1^6°, and is readily soluble in chloroform, 
benzene, and hot akohoL The hydrochloride forms light yellow 
plates, readily soluble in hot alcohol; the platinochloride crysi alines 
in yellow plates. The acfftyl^coTpponnd crystallises in yellow grains, 
melts at 114°, and dissolves readily in benzene and in warm alcohol 
and ether. The lenzoyl-derivaiive forms long, yellowish needles, nieits 
at 125—-126°, and is readily soluble in ether, benzene, chloroform, and 
boiling alcohol. . , , , 

Mei^'^'ii^ophenyMiparawidophmyUsolutylmeiham^ Cg7H333Srs03, immn 
light yellow plat^Sj malts at 64—65% and resembles the 
componnd in solubility, • The hemoyt-dmnMim crystallisi^ 
aqueous alcdbol in yellowish plates^ nn^ts ^ 

^lubla in hot alcohol. 
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ParanitrophenyUiamidometaxijlylmethane^ 


prepared from paranitrobenzaldebyde (10 grains), nnsjmmetrical 
metaxylidine (10 grams), and sulphnrio acid, crystallises in light 
yellow, Instrons, hair-like needles, melts at 89—90®, and dissolves 
readily in hot alcohol, in ether, benzene, and chloroform. The 
cTiloride forms pale yellow, flat needles, dissolves readily in hot 
alcohol, and is decomposed by water. The ylatinochloride separates 
in yellow crusts. The acetyhdematm forms small, light yellow 
grains melting at 88°; the tenzoj/Z-dmm^^re crystallises in voluminous, 
lustrous, pale jrellow needles melting at 191—192°; both compounds 
dissolve easily in hot alcohol, less readily in ether. 

Metanitrophenyld/iamidomeiamlyImethane^ crystallises 

from alcohol in pale yellow, slender plates, melts at 91—92°, and 
resembles the para-compound in solubility. The JiydrocUoride crys¬ 
tallises from alcoholic hydrochloric acid in pale yellow plates; the 
flaiinoohloride forms a greyish-yellow, crystalline precipitate. The 
acetyl-compound separates from ether in small, light ^ey needles, 
melting at 131—132°; the hensoyl-compomd forms voluminous^ 
yellowish needles, and melts at 185—186*. N, H. M. 


Halogen-substituted Acetamido-derivatives of the Aromatic 
Series and their derived Piazines. By P. W. Abbitiijs and 0. 
WiDMAN (J. pr. Chem. [2], 38, 296—312).—The substance of the 
formula C9H7Br2l5'0, formed by digesting alcoholic potash (1 mol.) 
and bromacetodibromorthotoluidide (I mol.) (see next Abstract); is 
very sparingly soluble in hot alcohol, but may be recrystalHsed from 
glacial acetic acid in colourless, hexagonal laminm melting at 277°. 
It is an indifferent substance, soluble in neither alkalis nor strong 
mineral acids. Its constitution is most probably 


Action of Bromine on Orthacetotoluidida at a High Tem¬ 
perature, By P. W. Abenius and 0. Wibmau (/. pr. €hem, [2], 38, 
2B^---2,2hy-^Bro7nacet0dilromorthotoluidide, CeHsBrjMe'KH'CO'CHiiBr, 
is obtained when orthacetotoluidide (10 grams) is heated at 160° and 
bromine (32 grams) added drop by drop; the‘product solidifies on 
cooling to a hard, brittle, black resin, which, when treated with chloro¬ 
form, yields, besides an oil, the hromo-compouud, as white, prismatic 
needles; the needles recrystallised from glacial acetic acid, melt at 
207°; they are sparingly soluble in hot alcohol, more so iu benzene. 
As this compound can be synthesised from bromacetic chloride and^ 
dibromorthotoluidine, its constitution is as expressed by the above 
formula. If it is digested for an hour with alcoholic potash (in moL 
proportion), it loses a molecule of hydrogen bromide, and a sparingly 
soluble substance of the formula CsHTBrgNO separates; but when 
'heated lyith a considerable excess of alcoholic potash in a reflux 
l^pamtusjit is decomposed with formation of dibromorthotoluidine 



OBGANIO CHEMISTRY. 135 

and potassium iDromacetate* Dihromorthotoluidine platinocMoride 
crystallises in sparingly soluble, yellow needles. 

BiacetyldihromortJiotoluidlde, C 6 H 2 Br 2 Me*]SrAc 2 , prepared by beating 
dibromorthotoluidine for several boui^s with an excess of acetic 
anhydride, forms white needles, very soluble in alcohol, and melting 
at 88^ When only gently warmed with acetic anhydride, a substance 
melting at 200° is obtained, and is doubtless acetyldibromortho- 
toluidide, but has not yet been analysed. 

Acetylglycolyldihromorthotoluidide, G6H2Br2Me'KH*0O*CH2*OAc.— 
Perfectly pure bromacetyldibromorthotoluide (2 grams) is heated with 
acetamide (6 grams) at 150—170° until blackening begins ; the mass 
is washed with water to remove excess of acetamide and hydrobromic 
acid, and the residual acetyl compound recrystallised from alcohol; 
it forms white needles melting at 172°. This substance was also 
obtained by heating bromacetodibromorthotoluidide with silver acetate. 
When heated with weak aqueous potash, it is dissolved and con¬ 
verted into glycolyldihromorihotoluidide^ 06 H 2 Br 2 Me*lirH‘ 0 O*OH 2 *OH, 
which crystallises as the solution cools in colourless laminae, having 
curved edges; with a stronger solution of potash, the acetyl com¬ 
pound is converted into the laminae without being dissolved. The 
laminae crystallise from alcohol in slender, colourless needles, which 
melt at 182°, and are more easily soluble in weak alkali than in 
water; they are precipitated from the alkaline solution on neutralising 
it with hydrochloric acid. This compound is also obtained when the 
acetyl-derivative is heated with aqueous soda or with weak hydro¬ 
chloric acid* A. B, 

Plieukylenediazosulpliide, By P. Jacobsen (Ber., 21, 3104— 

3107).— Ortho^TienylenediaisomlpMde, CeH^^g is formed when the 

diazo'-qompound of diamidophenyl disulphide is boiled with water 
(Abstr., 1887, 961), and in much larger amount by the action of 
nitrous acid on amidophenyl mercaptan. It crystallises in plates, 
melts at 36—37°, has an agreeable, aromatic odour, and distils readily 
with steam ; it is soluble in strong hydrochloric acid. 

K H. M. 

Asso-xyleues, Diamido-dxxylyls aad "Colouring Matters 
derived thereftom. By B. NOlxing and T. Stbtcker (Ber., 21, 3138 
—3149 ),—Oomemtive azortho^‘Xylem, C 6 HaMe 2 'N'IN-OftH 3 Me 2 [Me^; F 
= 1 ! 2 ; 3], is obtained, when zinc-dust (20 grams) is gradually 
added to a boiling alcoholic solution (100 c.c.) of orthonitro-xylene 
(20 grams) and 32 per cent, soda (20 grams). After filtering and 
concentrating the solution, the product is washed with dilute hydro¬ 
chloric acid and recrystallised several times from alcohol It can also 
be obtained by oxidising the hydrazo-compound (see below) with 
ferric chloride or hydrpgen peroxide in alcoholic solution. It crys^ 
tallises in orange-yellow needles^ melts at 110—111°, and is ]^dily 
soluble in alcohol, ether, and benzeue,' The %draafo-eompound be 
prepared by treating* the azo-derivative with hydrogen sulphide on by 
reducing orthonxtrd-xytene as described, above^eihi^yiuggSigrams of 
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. zinc-dust.’ It crystallises from alcohol in colourless needles, melts 
at 130—141°, quickly oxidises on exposure to the aii% and is soluble in 
the ordinary solvents—although not so readily as the azo-compound. 

TJnsymmetrical azorfho-xylmie^ [Mea; N = 1 : 2 : 4], is prepared, as 
described in the case of the isomeric compound, except that much 
more alcohol and very little soda must be employed, otherwise a red 
condensation product is formed (see below). It can also be obtained 
by reducing nitrortho-xjlene with the theoretical quantity of sodium 
amalgam. It crystallises from alcohol, in which it is more sparingly 
soluble than the 1:2:3 compound, in red needles, aud melts at 
140—141°. 

The %dm 2 fo-compound, prepared by reducing an alcoholic solution 
of nitro-xylene with sodium amalgam or by treating the* azo-compound 
with zinc-dust and soda, ammonium sulphide, or sodium amalgann 
crystallises from alcohol in yellowish needles, melts at 106—^107°/ and 
is tolerably stable in the air. 

Unsymmetrical azometaxylene, [Me 2 : N = 1; ,3 : 4], melting at 
129°, can be obtained by reducing an alcoholic solution (300 c.c.) of 
the nitrp-coinpound (25 grams) with zinc-dust (25—30 grams) and 
S2 per cent, soda (15 grams). (Compare Schultz, Abstr., 1884, 902.) 
The %f^aeo-oompound is obtained by boiling a mixture of alcohol 
(250 grams), nitro-xylene (30 grams), 32 per cent, soda (30 grams), 
and zinc-dust (40 grams), until the solution becomes almost colourless, 
and treating the crude product with hydrogeu sulphide in alcoholic 
ammonia solution. It, crystallises from alcohol in colourless needles, 
and melts at 120—122°. 

Symmetrical assometaxylene^ [Me®: IN’ = 1 : 3 : 5], prepared by re¬ 
ducing an alcoholic solution (60 c.c.) of nitrometaxylene (10 -grams) 
with zinc-dust (10 grams) and 32 per cent, soda (10 grams), crystal¬ 
lises in orange needles, is readily soluble in the usual solvents, aud 
melts at 136—137°. The hydrazo-compmnd is prepared by treating 
nitrometaxylene (10 gi*ams) with soda (3 grams) and zinc-dust (15 
grams) in alcoholic solution (50 c.c.). , It crystallises from alcohol in 
qolourless needles, melts at 124—^125°, and quickly oxidises on expo¬ 
sure to the air. It can also be obtained by reducing the azo-compound 
with ammonium sulphide. 

Azoparaaiylene, [Me®: K = 1 : 4 : 2], obtained by treating nitro- 
paraxylene (20 grams) with zinc-dust (16—20 grams) and 32 per 
cent, soda (16 grams) in alcoholic solution (200 o.c.), crystallises in 
yellow needles and melts at 119°. The azo-xyleue prepared by Warigo 
(Zeit /. Ohem. [2], 1, 312) is probably identical with this cpmpound. 
The %dmsfo-corapound, prepared by reducing nitroparaxylene (30 
grams) with 32 per cent, soda (25 grams) aud zinc-dust (45 grams) 
m alcoholic solution (250 c.c.), crystallises from alcohol in colourless 
needles, melts at 145°, and is moderately stable in the air* 

’ The hydrochlorides of the corresponding diamidodixylyls were, 
prepared by heating the hydrazo-xylenos with moderately dilute hyd re¬ 
el Oorie acid, either alone or in-alcoholic solution, adding excess of 
^oda, extracting the .base with‘ether, and saturating the dried ethereal 
with hydrogen chloride. 

{Mca-: H = 1': 3 : 4], by this treatment, yields 
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cTiiefly azo-xylene and xylidine; the last-named compound is separated 
from the diamidodixylyl hy distilling with steam. Hydrazortho. 
xylene, [Mea; IST = 1:2:4], is hardly acted on at all when 
boiled with acids, and the hydrochloride of the coiTesponding di¬ 
amidodixylyl was obtained by boiling an alcoholic solution of the 
azo-compound with hydrochloric acid and stannous chloride, separat¬ 
ing tho xylidine by distilling with steam and saturating an ethereal 
sointion of the base with hydrogen chloride. 

Mtrortho-xylene, [Me 2 : ^02= 1:2:4], yields a red, and nitrometa- 
xylene, [Me 2 : NO 2 = 1 : 3: 4], a brownish-red condensation product 
when treated with alcoholic soda. The red compound is almost in¬ 
soluble in ordinary solvents and, when reduced with stannous chloride 
and hydrochloric acid, is converted into dimethyldiamidostilbene. 
(Compare Bender and Schultz, Abstr., 1887, 268.) 

All the bases obtained from the nitro-xylenes, after diazotising, yield 
with naphthionic acid a-naphthol-a-sulphonic acid and j8-napbthol- 
disulphonic acid Tt, compounds which dye unmordanted vegetable 
fibres. The diphenyl-derivatives are reddish dyes with a more or* 
less blue or yellowish shade, whereas the stilbene-derivative yields a 
bluish-violet dye with a-naphthol-a-suJphonic acid. The toluidines 
from meta- and.para-nitrotoluene were also prepared; these bases 
yield red dyes with the above-named sulphonic acids. S. K. 

Kitroso-derivatives of Eesorciaaol Azo-dyes. By S. v. Kosta- 
NECKi (jBer., 21, 3109—3114).— Nitrosophenijlazoresorcwol, Ci 2 HaN 303 , 
is readily obtained by adding a mixture of phenylazoresorcinol 
(1 mol.)’^ dissolved in dilute alkali and sodium nitrite (1 mol.) to 
cooled, dilute sulphuric acid. The product is filtered, washed, and 
crystallised from alcohol. It separates in lustrous, hrownish-red plates 
which, when heated at 168*^, detonate; it dissolves sparingly in hot 
water, readily in benzene, and still more readily in chloroform; ether 
dissolves it sparingly. It dissolves in alkalis with yellowish-brown, 
and in strong sulphuric acid with olive-green colour, and yields an 
intense olive-green colour with iron mordants. Similar dyes were 
prepared from ortho- and para-toluidine, xylidine, pseudooumidine, 
meta- and para-nitraniline, amidoazobenzene, and naphthionic acid, 

Nil^roscpseudocumylazoresorcinol, GwHjfiNsOs, crystallises from chloro¬ 
form in brown plates, decomposes when heated above 190®, and 
dissolves in alkalis and in strong sulphuric acid, yielding brownish- 
yellow and hrownish-red solutions respectively. 

When nitrosophenylazoresorcinol is reduced with tin and hydro¬ 
chloric acid, diamidoresorcinol is formed. 

Phmylmomtrosoresorciml, OiaHaNaOs, isomeric with nitrosophenyl¬ 
azoresorcinol, is obtained by adding nxtrosoresoreinol dissolved in 
aqueous sodium carbonate to a solution of diazobenzene chloride 
cooled with ice. It crystallises from alcohol in golden plates which 
decompose at 225®. The solution in dilute soda is reddish-yeilow'; 
the sulphuric acid solutionis olive-brown. When reduced, it yields 
the same diamidoresorcinol as that obtained from tutrosophenylazo- 
resorcinol, . IST. H. M, 
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Isomeric Plieiayldiazoresorciiiols, By S. v. Kostatoki (Ber,, 
21, 3114—3119).—Symmetrical diamidoresorcxnol, 06H2(]S[Ha)2(OH)a, 
is isolated in a manner similar to the consecutive derivative (pre¬ 
ceding Abstract); it is identical witli Typke’s iaodiamidoresorcinol 
(Abstr., 1883, 917). The sttVphiie (with 2 mols. H 2 O) crystallises 
from very dilute alcohol in needles. 

Symmetrical phenyldiazoresorcinol is formed when resorcinol 
(1 mol.) is added to a diazotised solution of aniline (2 mols.), and 
the whole poured into an excess of dilute alkali. Consecutive 
phenyldiazoresorcinol is obtained by adding a mixture of diazobem 
zene chloride (2 mols.) and resorcinol (1 mol.) to aqueous sodium 
acetate or sodium carbonate. The consecutive compound is best pre¬ 
pared as follows :—Aniline (2 mols.) is dissolved in dilute hydrochloric 
acid (6 mols.) and diazotised with sodium nitrite. When an excess of 
nitrous acid is no longer present, resorcinol (1 mol.) is added, the 
whole added to a dilute solution of sodium acetate or carbonate, and 
after being kept for some time, -filtered, dried, and crystallised frona a 
mixture of chloroform and alcohol. The isomerides have the proper¬ 
ties already ascribed to them (Liebermann and v. Hostanecki, Abstr., 

1884, 1146). 

Phenylazoresorcinol is best prepared by adding resorcinol (1 mol.) 
to tbe diazotised solution of aniline hydrochloride (1 mol.), pouring 
the mixture in a thin-stream into an excess of dilute alkali, precipi¬ 
tating the phenylazoresorcinol with acid, and crystallising it from 
dilute alcohol. The theoretical yield is readily obtained. 

N*. H. M. 

a-Ethylenephenylliydrazine. By 0. Burchard and A. MicHABtis 
(J?er., 21,3202—3204).— a-Mthylenephenylhydrazine, 02H4(]N'Ph‘NH2)a, 
is prepared by adding the calculated amount of ethylene bromide to 
finely powdered sodium phenylhydrazine covered with benzene. After 
10 minutes the mixture becomes warm, and in a short time the 
reaction becomes so violent that the flask has to be cooled with ice 
water. The product is treated with water, and the benzene separated 
and extracted, first with very dilate hydrochloric acid, to remove any 
phenylhydrazine which is present, and then with strong hydrochloric 
acid. The base is precipitated from the aqueous solution with soda 
and crystallised twice from alcohol. It forms colourless prisms or 
plates, melts at 90"^, and is readily soluble in hot alcohol and ether, 
and in dilute acids. It gradually reduces Pehling’s solution when 
heated. The hydrochloride, OuHi6hr8,2HCl, crystallises in needles of 
a silky lustre. When the base is treated with alcohol and then 
with acetaldehyde, heat is developed, and the condensation product, 
C 2 H 4 (HPh*N;OHMe) 2 , separates in long, white needles which melt at 
82®. The corresponding hemylid^ene-^derivative crystallises from hot 
glacial acetic acid in slender needles, melts at 193®, and is very 
sparingly soluble in ether and alcohol. ST. H. M. 

ni-pheiiylmeaiyltriazole. By J. A. Biiadin (Ber., 21, 3063— 
3065).‘-Di-p]ienylmethyli!mzole, 

■wlien cgranoplienylhyarazine (Senf, Absljbr., 1887, 929) is 
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Heated for a few mintites witla excess of acetic anhydride. It crystal¬ 
lises from alcohol in colourless prisms, melts at 222—223°, and is 
readily soluble in chloroform, moderately so in alcohol, but only 
sparingly in benzene and ether, and insoluble in water. It is very 
stable, and is not decomposed when boiled with alcoholic potash or 
strong acids. The hydrochloride^ Oi8Hi6N6,2HCl, separates as a crys¬ 
talline powder when concentrated hydrochloric acid is added to a 
boiling alcoholic solution of the base. It is almost insoluble in 
fuming hydrochloric acid, and is decomposed by water. The ^latino- 
chloride^ Ci 8 Hi 8 N 6 ,H 2 PtCl 6 + crystallises in orange-yellow plates, 

becomes anhydrous at 125*^, and is decomposed by water. 

F. S, K. 


Action of Sodium Hypobromite on Nitrogen-derivatives in 
the Benzene Series. By G. DbnigIis (Gompt. rend., 107, 662).— 
When an alkaline solution of sodium hypobromite is boiled for a few 
minutes with a solution of hippuric acid or a hippurate, gas is evolved, 
and a reddish-yellow precipitate is formed. Benzoic acid gives no 
reaction, and glycocine decolorises the hypobromite with evolution of 
nitrogen. 

With sodium hypobromite, benzamide and benzonitrile give no 
reaction in the cold, but a kermes-red precipitate on heating. Aniline 
gives an orange precipitate, and the reaction is almost as delicate as 
that with hypochlorites. Methylaniline and dimethylaniline give a 
greenish-yellow. precipitate in the cold and a red precipitate on 
heating. Toluidine behaves like aniline, but the precipitate is darker 
in colour. Anilides give no reaction in the cold, but a reddish pre¬ 
cipitate is formed on boiling, and an odour of methyl cyanide can be 
perceived. Metaphenylenediamine, diamidobenzoic acid, and toluylene- 
diamihe yield maroon-red precipitates in both cold and hot solutions. 
Ferrocyanides, ferricyanides, and nitroprussides yield a precipitate of. 
ferric hydroxide. Pyridine gives no reaction, and pure quinoline 
also gives no reaction, but if, as is frequently the case, it contains 
aniline, an orange precipitate is formed. C. H. B. 

Aropaatic Derivatives of Oxamide and Oxamic Acid. By J, 
Mauthuhr and W. Suiua (Monatsh., 9, 736—750; compare Abstr., 
1886, 886; Berl, 3, 227).—^When ethyl oxalate and orthotoluidine are 
heat^ together in molecular proportions, ethyl oxalorthotoluidate is 
formed,' S>gether with a little oxaltoluidide, the latter retnaining 
undissolved on treatment with, alcohol. On heating either alone or 
with acetic chloride, the free acid is converted into oxalorthotolxddide, 
which can also be obtained by heating together orthoiolixidine 
(1 mol.) and anhydrous oxalic acid (2 mols.) at 220^ . Oxalorthor 
toluidide melts at 207^—208° aud appears to he identical with the 
polyformotoluide described by Xiadenburg. 

OssmilidedioTthocarlossylic acid^ OaOsPfH’OeHi’OOOH)^, may be 
obtained by the oxidation of oxalorthotoluidide with perronnganate 
as weE as by heating a mixture of anthr^ilio acid (2 |n6lsi)t and 
ethyl oxalate (I mol.) at 140—dS0° Wimi stdph^e acid k ndded^ 

. ' ■ . > ' , V ^ ^ . 
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to an ammoniacal solution, the acid is thrown out in the form of a 
pulYCTulent precipitate. The copper salt, CiftHioN’206Cu + CaO, has 
a bright green colour; the silver salt, Oi 9 HioN 206 Ag 2 , forms an in¬ 
soluble, white precipitate. 

Oxalxylidio add, CaHg^NH'CO’COOH, is formed by heafing at 
180—190® a mixture of < 3 f-amidometaxylene (1 moL) and ethyl potas¬ 
sium oxalate (1 mol.). It crystallises in needles containing 1 mol. 
HgO and melts at 128—129°. The silver salt, OioHioAgNO^, and 
the calcium salt are both soluble in water and crystallise iti needles. 
On heating the free acid, it is converted into oxalxi/Udide, CinHoo'N' 202 , 
which crystallises from acetic acid and benzene in flat needles melting 
at 210°.“ 

Oxah^-oumidic acid, CgHn'NH’OO'COOH, is prepared by heating 
at 200° a mixture of -^-cumidine melting at 63° (1 mol.) and ethyl 
oxalate (I mol.). It crystallises in needles containing 1 mol. H-jO 
and melting at 167°. The sodinm salt, CuHi 2 N 03 Fa + SH^O, crys¬ 
tallises in scales; the potassium salt, 0 nHi 2 N 03 E, 0 uHi 8 N' 08 , in 
needles; the calcinm salt, ( 0 iiHi 2 ]Sr 03 ) 2 Ca -f H-jO, is a crystalline 
powder; the acid silver ealt, CnHiaNOsAgjCnHigFO?, forms bundles of 
needles, and the normal salt, CuHiabTOaAg, is a crystalline powder/ 
On heating the free acid, it is converted into oxal-f^cumidide, which 
can be directly prepared by the action of anhydrous oxalic acid on the 
base, and crystallises from acetic acid in nee^es melting at 2.S0°. 

a T. M. 

Phthalimidiae. By 0. Graebb (Amalm, 247, 288—301).— 
Phthalimidine is prepared by the reduction of phthalimide by tin and 
hydrochloric acid. The tin is precipitated from the crude product by 
strips of zinc, and the phthalimidine is deposited as the nitroso- 
compound on the addition of a concentrated solution of sodium 
nitrite. Nitrosophthalimidine is decomposed by strong hydrochloric 
acid, yielding a mixture of phthalimidine and its hydrochloride. The 
conversion of the nitroso-compound into phthalide and the pro¬ 
perties of some of the pbthalimidine-derivatives have already been 
described (Abstr,, 1885,167 and 979). Phthalimidine melts at 150°, 
and boils at 336—337° under 730 mm. pressure. It is freely soluble 
in alcohol, ether, and chloroform. On the addition of bromine to the 
solution in chloroform, the tribromide, ( 08 H 4 ]Sr 0 ) 2 Bra, is deposited; 
it melts at 150° with decomposition. The hydrochloride, CsH^OfTjHCl, 
picrate (m. p. 140°), and aurochloride, (C 8 HiON) 2 ,'HAuOl 4 , are crystal¬ 
line. Phthalimidine silver, OgHsONAg, is deposited from ammoniacal 
solutions in crystals. Acetylphthalimidine, GgHgOITAc, molts at 151°, 
and does not yield a nitroso-derivative. 

Nitrosophthalimidine is decomposed by sodium hydrogen sulphide, 
yielding thiophthalide, CsHgOS; this is freely soluble in alcohol and 
ether, melts at 60°, and is convened into a thio-derivative of hydr- 
oxymethylbenzoio acid by solution in alkalis and repreoipitation 
by acids. NitrophthaUmidine melts 210°, and is deposited from 
alcoholic solution in pa’e yellow scales. It is soluble in alkalis; 
acids precipitate from the alkaline solution the compoutiLd CsHgO^; 
this is finely soluble in alcohol, ether, and in hdt water. DinUrcphthal* 
melts at 195°. W. 0. W, 
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Substituted Phtbalimidines. Bj C. Geaebe and A. Pictet 
(Annalen, 247, 302—306).—Methylpbtlialiinide, C 8 H 402 !N'Me, and 
methylphthaliniidine, CsHeOiMie, have been previously described by 
the authors (Abstr., 1884, 1019). Methylphthalimide melts at 132'* 
and boils at 285—286°. Ethyl phthalimide melts at 79° and boils at 
282*5® under 726 mm. pressure. Ethyl phthalimidine melts at 45°. 
The aurochloride^ (CioHioON)2,HAuCl4, forms golden prisms melting 
at 145°. Phenyl phthalimidine, CsHeOjNTh, prepared by reducing an 
alcoholic solution of phthalanil with tin and hydrochloric acid, is 
identical with Hessert’s phthalidanil, obtained by the action of 
aniline on phthalide. W. 0. W. 

Action of Hypophospborous Acid on Benzaldehyde. By J. 

ViLLE (Compt rend., 107, 659—661).— I)ihydroxyhe}izylmephosp}iinic 
add, PO(GHPh*OH) 2 *OH, is obtained by the action of hypophosphorous 
acid on benzaldehyde, and crystallises in white, radiating lamellae, 
which can be purified by solution in potassium hydroxide and repre¬ 
cipitation by bydrocbloric acid. It is only slightly soluble in water, 
chloroform, or benzene, but dissolves readily in ethyl alcohol or ether, 
and is still more soluble in metbyl alcohol. With acids it forms 
crystallisable salts, and its solution has no reducing action on copper 
sulphate or ammoniacal silver solutions. It begins to melt at 165°, 
and forms a yellowish liquid, which if more strongly heated gives off 
hydrogen phosphide and leaves a bulky, carbonaceous residue. When 
heated in sealed tubes at 130® for several hours with dilute sulphuric 
acid, it yields benzaldehyde and phosphoric acid. 

Bihydros^ybenzylenephosphinic acid is monobasic. The diver sail 
forms a white, crystalline precipitate which blackens when exposed to 
light, and is insoluble in water and nitric acid, but dissolves readily 
in ammonia. The ethyl saU is almost insoluble in water, and is only 
slightly soluble in ether or chloroform, hut it dissolves readily in 
ethyl alcohol, from which it crystallises in brilliant prisms. It, is 
slowly saponified by cold solutions of potassium hydroxide, and if the 
liquid is acidified, the free acid separates in crystals. With hot 
potassium hydroxide, the reaction is more complex, and benzaldehyde 
and phosphoric acid are obtained. 

When the ethyl salt is treated with acetic chlorid©> it yields the 
compound PO(OHPh‘OAc) 2 *OEt, a viscous, transparent substance, 
soluble in alcohol or ether, from which it separates in very white 
Grystals, The acetyl-derivative is slowly saponified by potash in the 
cold, and if the product is acidified, dibydroxybenzylenephosphinic 
acid separates, and the solution contains acetic acid. With hot potash, 
the products are benzaldehyde, phosphates, and acetates. 

0. H. B. 

On Mono- and toi-nxtrop^zobenzpic Acids. By Madame A* 
Bodsianko (X Russ* Ohem. So&f, 1888, 20^ 18—29).—The action of 
nitric acid on parazobenzoio apid was studied, and the produpi 
compared with the nitm-compound obtained from azobepz»oic jmd 
by Zinin. Solid nitrotoluene is oxidised by > chromip 
paranxti’obenzoip acid, and this on treatment with 
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, yields parazoljeiizoic acid ; tbe latter, after having heen dried between 
blotting paper, still contains 30—35 per cent» of water. It is treated 
with 16 times its weight of nitric acid of sp. gr. 1*535, gi*adually 
warming the mixture, until the temperature reaches 79°, and all the 
acid is dissolved. On adding water, 90—94 per cent, of a solid 
product is precipitated. This is wash^ with water, and reorystallised 
successively from glacial acetic acid, and several times from alcohol. 
The product consists of nitrazohenzoio acid, 0i4H9(N02)N2O4j and 
forms a pale yellow, crystalline powder consisting of rhombic scales. 
It is highly electric. It does not melt, but decomposes at 270°. It is 
insoluble in water, etber, and benzene, soluble in acetic acid and in 
26*2 parts of hot, and 280*4 parts of cold alcohol. It forms two series 
of salts; the acid salts az*e stable, but the normal salts are decom¬ 
posed by water, with formation of acid salts. The normal potassium 
salt, K2 Ci 4H7(N02)N204 + 3H2O, loses its water at 120°, and is 
decomposed by carbonic acid, yielding the acid salt. The calcium 
salt, CaCi4H7(1^02)^204, and the barium and silver salts have an 
analogous composition. The ethyl salt, obtained from the silver salt 
and ethyl iodide, forms pale yellow, rhombic scales melting at 98**. 

Diniiroparazobenzoio acid is obtamed when 30 parts of nitric acid 
of sp. gr. 1*535 is employed for 1 part of azobenzoic acid, apd the 
mixture heated nearly to the boiling point. It is purihed like the 
mononitro-acid, and forms tnfts of slender yellow needles. It decom¬ 
poses at 257° without melting. Like the mononitro-compound, it is 
soluble only in acetic acid and in 16*5 parts of hot, and 160*3 parts of 
cold alcohol. Its stable normal salts have a composition corre- 
^onding with that of the potassium salt, K2Ci4H6(lNr02)3lS[204 + 41120. 
The calcium and barium salts contain 5 mols. H2O; the silver salt is 
anhydrous. The ethyl salt forms slender, yellow, silky needles melting 
at 128°. finally, azobenzoic acid, obtained by the decomposition of 
nitrobenzil (Zinin), was treated with nitric acid, and a product 
obtained which proved to be identical with the mononitx*oparazo- 
benzoic acid, described above. The two azobenzoic acids ai‘6 there¬ 
fore idehtical. B. B. 

Reissert^s Pyranilpyroic Acid. By R. Anschiitz 21, 

3252—3256) ,* A. Reis^rt (Ber,, 21, 3257).—^Anschiitz^s paper is a 
reply to one of Reissert’s (Abstr., 1888, 954). Reissert mentions that 
the most important evidence in favonr of his views depends on the 
knowledge of the constitution of anilsuccinio and ^-anilpropionio acids, 
and that this point is not discussed by Anschutz. N", H. M. 

Nitro-derivatives of Isophthalic Acid. By A. Claus and 
B.-Wtnobaji {/. pr, Ohem. [2], 38, dlS--320),-^Dinitrouo^pUhaiic 
ddd is formed when isophthalic acid (6 parts) is heated with fuming 
nitric acid (1 part) in a sealed tube for six hours at 150—180^. It 
is^ but little soluble in cold water, more freely in hot water, and in 
^cohol and ether j it forms colourless needles or short prisms, arranged 
in papillary aggregates, and containing 5 mols., HaO, half of which is 
fetover.smiphdric acid ; the anhydrous acid melts at 215"* (unobrr.). 

mA potmidum salts (2 mols. the salt 
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‘(7 mols. HoO), the calcium and magnesium salts (4 mols. HgO), and 
the lead and silver salts are described. As the same dinitro-compound 
can be obtained by nitrating symmetrical nitroisophthalio acid, one of 
the nitro-groups is in the position 5, bat the position of the other 
remains an open question. 

Diamidoisophthalic acid^ C6H2(iTH2)a(COOH)2, obtained by rednc- 
ing the above acid, crystallises with mol. HaO in shining, fiat 
needles, of a very light-brown tint, becoming darker on exposure to 
light, and not melting below 300®; its aqueous solution deposits a 
black tarry matter when incautiously evaporated, and acquires a 
mushroom-like odour after a time. 

Dibromisophvhalic acid, obtained when symmetrical nitroisophthalic 
acid is heated with bromine for several hours at 300® in a sealed tube, 
crystallises in colourless needles melting at 155° (uncorr.), sparingly 
soluble in water, freely in alcohol and ether, and subliming with the 
same crystalline form. The calcium and silver salts form anhydrous 
crystals. 

Nitroisophthalic acid (NO^ : OOOH : COOH = 2 = 4 : 1 : 3), may be 
obtained by oxidising 4-nitrometatoluic acid with potassium per¬ 
manganate ; it crystallises with 3 mols. H 2 O in small white needles, 
easily soluble in hot water, in alcohol and ether. The anhydrous acid 
melts at 246° (uncorr.) ; its sodium^ potassium (1 moL H 2 O), barium 
{4 mols. H2O), calcium mol. H2O) and magnesium (6 mols. H3O), 
lead and siher (7^ mols. H3O) salts are all described. A. G. B, 

Phenylglycinorthocarboxylic Acid: Glycocme-derivatives. 
By J. Matjthner and W. Suida (MonatsL, 9, 727—735).—Instead of 
employing 2 mols, of the base to one of chloracetic acid in the pre¬ 
paration of glycocine-derivatives, as in the ordinaiy method, the 
amthora replace the second molecule of the base, which is needed 
to combine with the hydrochloric acid liberated, by an equivalent 
quantity of a metallic carbonate, whereby not only is material saved, 
but the reaction is, hastened. 

Pkenylgl/gcinorthocarhozylio acid^ OOOH* 06 H 4 *N‘H*OH 2 *COOH, is 
prepared by boiling a mixture of anthranilio acid (25 grams) chlor* 
acetic acid (20*6 grams), sodium carbonate (32‘8 grams) and water 
(1 litre) for several hours, the water as it evaporates being replaced.. 
After cooling, the product is supersaturated with hydrogen chloride 
acid and allowed to remain for one day, when the acid separates as a 
bright-yellow, ciystalHne powder which,melts with frothing at 207*. 
It dissolves readily in alcohol, acetic acid, and ether, but is insoluble 
in benzene and chloroform. The acid potassium salt, CsHijK'OaK, 
crystallises from dilute alcohol in microscopic scales. The calcium 
salt is anhydrous, and furnishes aniline on distillation. The barium 
salt, 0 eH 7 M‘ 04 Ba -b 2 H 2 O, orystaliises in needles 5 the silver sadt, 
is insoluble in water, and the ethyl salt, 09 H 8 Kr 04 Bt, 
forms aifi oil which crystallises on standing. 

If chloracetic acid (50 grams)soda (53 and excess of aim^iiouia 

boiled for 7—8 hours, ^yoodne is (16 to 18 per «)ehl of 

theory). If the ammonia be emitted^ glytsoBi^ 7#, per 

cenh of theory) is the product. . . ^ \ 
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OrthonitraiiilinesalphoxLic Acid and some of its Derivatives. 
By El. Nietzei and Z. Leech (Ber., 21, 3220—3223).-y-Ortlionitrani- 
linesnlphonic acid (Groslich, A'bstr., 1876, i, 929) is prepared by 
treating acetanilide (1 part) witb fuming sulpburic acid, containing 
18 to 20 per cent, of anhydride (3 parts), and ordinary sulphuric 
acid (2 parts). The calculated amount of nitric acid, previously 
mixed with an equal volume of sulphuric acid, is then gradually 
added, the whole being kept at 0°. The product is poured on to a 
little ice, when it solidifies to a mass of yellow needles. It is ex¬ 
tremely soluble in water, less so in alcohol or in dilute sulphuric or 
hydrochlonc acid. When the potassium salt is boiled with an excess 
of potash for a long time, ammonia is evolved, and the potassium salt, 
OK-CeHaCNOO-SOaK (Kolbe and Graebe, Anmlen, 147, 76), is 
obtained. 

Nitrodiazolenzenemlphomo acid, NOo*C6H3<^gQ^ obtained by 

treating the aqueous solution of the amido-acid with hydrochloric 
acid and potassium nitrite, crystallises in slender, light-yellow needles, 
dissolves sparingly in water, and detonates lather violently when 
heated. 

Ortho^henylmediaminesuljpliomc acid, 0 fiH 3 (NH 2 yS 03 H, is formed 
when the nitranilinesulphonic acid is reduced with tiu and hydro¬ 
chloric acid. When exposed to air, it becomes greenish-blue, and 
gives a reddish-brown colour with ferric chloride. The acid is not 
identical with Sachsse’s acid (this Journal, 1877, ii, 751), but possibly 
is with the one prepared by Post and Hartung (Abstr., 1880, 394), 

Ortho7iitrophenylhydrazinepara$ul]ph(mic acid, 

KHa-NH-OeHsCFOzySOsH, 

is obtained by adding orthonitrodiazobenzenesulphonic acid to a well- 
cooled, strongly acid stannous chloride solution. It dissolves in water 
and in aqueous alkalis and alkaline carbonates. When reduced with 
hot acid stannous chloride solution, the corresponding amidohydrazine^ 
mdplimiio acid is formed. The hydrochlmide crystallises in plates, 
and dissolves readily in water, but only sparingly in strong hydro¬ 
chloric acid, N. H, M; 

The Sulphonic Acid of Methyl Phepylcarhamate. By B. 
IS'Sltiitg (Ben, 21, 3154—3155).—The compound obtained by 
Hentschel (Abstr., 1885, 792) by treating methyl phenylcarbarpate 
with fuming sulphuric acid, is probably the acid, 

COOMe-NH-OsH^’SOsH, 

This substance can also be obtained by adding soda (1 mol.) to a 
warm aqueous solution of sodium sulphanilate (1 mob), and naethyl 
chioToformate (1 mol). The amidosulphobenzoic acid prepared by 
Hentschel (Abstr., 1884, 1016) is probably sulphophenylcarbamic 
acid, S 03 H‘C 6 H 4 :NH'C 00 H. When methyl phenylearbamate is 
^ated at about 260*" with lime, aniline, monomethylaniline, dimethyl- 
and carbanilide are formed. P, S. K* 
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Diphenic Anhydride and Orthodiphenyleneketonecarb. 
oxylic Acid. By 0. Geaebe and C. Aubik {Annalen, 247, 257—288). 

C H *CO 

—Diphenic acid is convered into diphenio anhydride, 

by the action of acetic chloride or acetic anhydride (Abstr., 1887, 
58y), also by boiling with stannic chloride or phosphorus trichloride, 
or by the action of phosphorus pentachloride containing oxychloride 
at 120®. Concentrated sulphuric acid, zinc chloride, and an excess of 
boiling phosphorus oxychloride convert diphenic acid into ortho- 

diphenyleneketonecarboxylic acid, 

Monomethyl and ethyl diphenates are prepared by boiling diphenic 
anhydride with methyl or ethyl alcohol. They crystallise in colourless 
plates, dissolve freely in alcohol, and distil without decomposition. 
The ethyl salt melts at 88® and the methyl salt at 110®. Diphenio 
chloride^ CuHaCla, prepared by the action of phosphorus pentachloride 
on the anhydride at 180®, is a crystalline substance soluble in benzene, 
ether, and acetic acid. It melts at 93—94'", and distils without 
decomposition. On reduction, diphenic chloride yields phenanthra- 
quinol, which changes into phenanthraquiuone by oxidation. 

Diphenic anhydride is converted into the aminlo add^ 

COOH-CeHi-CsHi-OONHg, 

bj boiling it with ammonia. This substance melts at 193® and decom- 

0 H *00 

poses on distillation, yielding diphenimide^ 

imide is deposited from hot alcohol in colourless needles, soluble in 
(jhloroform. It melts at 219—220®, Warm strong ammonia converts 
the imide into diphenamide^ NHa*0O*C6H4*O8H4*CO‘!N'H2. The amide 
melts at ,208—209®, and is insoluble in sodium hydroxide. 

Phenylhydr-azine unites with diphenic anhydride, forming ardlido-^ 
diphenamio acid, OaoHiGOaKa, melting at ,174®. At 200®, the acid 
begins to lose water and slowly changes into anilidodiphenimide, 

substance melts at 150^ and is insoluble 

in alkaline carbonates. 

The salts of orthodiphenylcarboxylio acid have been previously 
described (Abstr., 1887, 589)* The acid yields a mono- and a tri¬ 
chloride on treatment with phosphorus pentachloride. The mono- 
chloride, Ci 4 H 70 jiCl, melts at 128®, and the trichloride at 95®. The 
trichloride ^solves in alcohol, and the solution deposits crystals of the 

composition <[^^^>CeH 3 *COOEt. Reduction with zinc and acetic 

acid converts the trichloride into fluorenecarboxylic acid* The 
acetozims melts at 263®, and decomposes at a high temperature. The 

hyd/rmone, crystallises in yellow needled 

or prisms, and is soluble in alcohol and ether. It melts at 205® and 
decomposes at 210®. 

Orihofluorenecarhoxylic acid, <^g^]>06H^‘OOOH, melts at 1/5®, 
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and dissolves freely in ether, alcohol, and acetic acid. The methylic 
salt melts at 64'". 


Sydrox^yfluorenecarhoi&ijUG acid, <Q^^ 0 jj^>C 5 ir 3 *COOH, prepared 

by the action of zinc-dnst on an ammoniacal solution of diphenylene- 
ketonecarboxylic acid, is soluble in alcohol, ether, benzene, chloroform, 
and in hot water. It melts at 203°. The substance which Graebe 
and Mensching (Abstr., 1880, 812) described as a phthalein of 
diphenic acid, is a condensation product of phenol and diphenylene- 
ketonecarboxylio acid, and is probably represented by the formula 


On heating a mixture of resorcinol and stannic chloride at 115*^, a 
yellowish-brown crystalline powder is produced. The solution in 
alkalis has a yellowish-red colour and exhibits an intense green 
fluorescence. 0. W. 


Nitro-derivatives of TetiMuethyldiamidodiplaertylmetliane. 

By P, VAN Eombuegh {Eec, Trav. CMm., 7, 226—235).— ^TeimmethijU 
dicm.idodij>hmylmet:hane was prepared by heating methylal and 
dimethylaniline with zinc chloride. It melts at 90°, gives a violet 
compound with trinitrobenzene melting at 114°, and a dark red 
compound with metadinitrobenzene melting at 74°, the first con¬ 
taining equal molecular proportions, the second 2 mols. of the 
amine to one of dinitrobenzene. Added in acetic acid solution to 
nitric acid (sp. gr. 1*48—1*6), it is converted into tetrarntrodimethi/U 
d^mtramidodiph&i^ylmeihane, 0H3[C<sH!}(N0B)a*NMe’]S"02]2. This nitr- 
amine is a yellow, crystalline substance, which darkens in colour at 
210° aud decomposes at 217—220°. It is nearly insoluble in alcohol, 
ether, petroleum, carbon bisulphide, and chloroform, dissolves readily 
in acetic acid and acetone, but is best recrystallised from nitric acid. 
Precipitated as a white powder from the nitric acid solution by the 
addition of water, and boiled with 12*6 per cent, aqueous potash, it 
gives a brown solution which on evaporation was found to give off 
methylamine. When boiled with phenol, it gives tetranUrndimethyl* 
diamidodipJienylmethane, an orange-coloured compound melting with 
decomposition at 260®. It is slightly soluble in alcohol, petroleum, 
and benzene, but more soluble in acetone, acetic acid, chloroform, and 
ethyl acetate. When treated with nitric acid, it is reconverted into 
the nitramine. 

The latter, when oxidised with chromic anhydride, yields a com¬ 
pound exactly resembling that obtained by the nitration of tetra- 
methyldiamiddbenzophenone j on treatment with phenol, this gives a 
teti*anitrodimethyldiamidobenzophenone melting at 225°. Admitting 
the formula which the author proposed for the nitramine derived 
from benzophenone, that of the one now in question will be 

K02'rae*CeH,(ll02)2^Gk-C6H2(^^^ 

V. compound obtained from this by boiling with^ phenol was also 
g^dised in acetic acid solution with chromic anhydrids^ and gare a 
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tetranitrodiamidohenzophenone, crystallising in small yellow needles 
from acetic or phenol, and melting with decomposition at 250—260°. 

H. C. 

Action of Primary Aromatic Amines on Benzil. By F. X. 

Bandrowski (MonatsJi,, 9, 685—694; compare Voigt, Abstr., 1885, 
1067).—Benzil forms condensation products with the amines when 
they are heated together in open vessels at 100—150°. With aniline 
and orthotolnidine, only monosubstitnted, but with paratoluidine and 
a-naphthylamine, a mixture of both mono- and di-substituted com¬ 
pounds were obtained. All the compounds of benzil described below 
are characterised by not forming salts with dilute acids and by the 
ease with which they are reconverted into their generators. 

Anilhenzil^ COPh*CPh!NPh, melts at 105°, and gives characteristic 
colours with alcohohic potash (violet) and with cold concentrated 
sulphuidc acid (blood-red, turning to green). 

OrthotoUlbetizil, OOPh’CPhlN'CiH?, crystallises from alcohol in 
yellow plates which melt at 104°, and readily dissolve in ether and 
benzene. 

Famtolilbenzil crystallises in yellow prisms melting at 116—117**. 

ParaditoUlbenzil, C 7 H 7 *XICPh‘OPh!N*C 7 H 7 , is a bright yellow, crys¬ 
talline powder melting at 161°, and more soluble in alcohol than 
paratoliibenzil. 

(x.’^NaphthilhmizU, COPh’CPhlX’CioH?, crystallises from alcohol in 
golden-yellow needles melting at 138-^189°. It dissolves readily in 
benzene, less readily in ether, and with difficulty in light petroleum. 

I)i-<x^naphthilbemil, CioH 7 '‘XlCPh’OPhIN*OioH 7 , is insoluble in 
alcohol, but crystallises from a mixture of benzene and light petroleum 
in dark yellow needles melting at 218—219°. 

OrthoioUlhenzdin, OH*OHPh'GPhIX*C 7 H 7 , is obtained by heating 
together equal quantities of benzoin and orthotolnidine for three- 
quarters of an hour at 150°. It crystallises from alcohol in light 
yellow needles, readily soluble in ether, and melts at 141°. 

G. T. M. 

DerivatiTes of Ethyl Plxetiacylbenzoylacetate. By S. Kafv 
and 0, Pml (Ser., 21, 3053—3063). The compound melting at 
142—145°, obtained together with benzoic and benzyipropionic acid 
. by hydrolysing ethyl phenacylbenzoylacetate (coinpare Absia*., 1868, 
839) ia diphenacyl (diphenyl ethylene diketOne) (compare XSlting 
and Kohn, Abstr., 1886, 349 ; Olaus and Werner, Abstr., 1887, 827; 
and Hollemann, Abstr., 1888, 275). It can be obtained by mixing 
ethyl phenacylbenzoylacetate (1 mol.) with a small quantity of 
alcohol, adding an 8 per cent, aqueous solution , of potash (1^ mol.) 
and keeping the mixture for 8 to 10 days at the ordinary tempera- 
tmre; the whole is then filtered, the residue extracted with cold ei^yl 
acetate to remove the unohauged ethereul salt, and recrystalUsed 
alcohol or from a mixture of benzene and light petroleum. The?yieid 
is —25 per cent, of the ethereal salt eiMloyed. 

I)iphmQGpl(Mhydm^Qm^ prep^^^red by boifegitliie 

diketone with phenyihydr^ihe, crystallises from alcohol 
cdlourle^ needles, mete at 180°: with' 
soluble m ether, benzene, and feet 
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compound is tuistable, especially in tlie light;. The dioxime, 
G 3 H 4 (CPh*.!N'*OH) 2 * prepared by boiling a dilute alcoholic solution 
of the diketone with hydroxylamine, crystallises from dilute alcohol 
in colourless needles or plates, melts at 203—204°, and is readily 
soluble in glacial acetic acid, alcohol, ether, alkalis, and mineral aciJs, 
but sparingly in benzene and light petroleum. 

aa'-Diphenylfurfuran (loc. cit) is obtained when the diketone is 
heated at 130—160° with concentrated hydrochloric acid. It gives 
a dark grey coloration with isatin and sulphuric scid, and dissolves in 
concentrated sulphuric acid, forming a green solution which, on 
heating, changes to reddish-brown with a bluish-green fluorescence. 
Diphenacyl gives the same reaction with concentrated sulphuric 
acid. 

GHPh'CS 

Bi^phe^iyltetrahydrofurfuran, prepared by treating 

a hob alcoholic solution of diphenylfurfuran with sodium, is a colour¬ 
less, viscid oil boiling at 230—^232°. It is insoluble in water„ but 
mixes with most of the ordinary solvents in all proportions* 

2 : 6 Diphenylthiophen, C 4 SH 2 ph 2 , obtained by heating diphenacyl 
(1 part) with phosphoric sulphide (ll* parts) at 160—186°, crystallises 
from alcohol or acetic acid in yellowish or colourless plates, melts at 
152—153°, is readily soluble in most of the ordinary solvents and distils 
unchanged. It shows the indophenin and Laubenheimer’s reaction. 
When ethyl phenacylbenzoylaoetate is heated at 160—20o° wdth 
glacial acetic acid and excess of phosphoric sulphide, an acid melting 
at 216°, probably diphenylthiophencarboxylic aind, is obtained. 

Ethyl aa-diphenylfurfuran-ti*caThoxylate, 04 HPh 20 * 000 Et, is ob*- 
tainedwhen finely-divided ethyl phenacylbenzoylaoetate is boiled with 
alcohol and excess of moderately concentrated hydrochloric acid* it 
separates from dilute alcohol in large ciystals. 

Pfaenylacetylenebenzoylacetic acid (loc, cit) yields a monobromo- 
substitution product which crystallises in colourless needles melting 
at 200°. When the acid is treated with phosphoric chloride in chloro¬ 
form or carbon bisulphide solution, and the product poured into well- 
cooled methyl alcohol, it yields a methyl salt which crystallises in 
orange needles and contains chlorine. A yellow, crystalline 
azo'ne, CatiHioKiO, is formed when the acid is warmed with phenyl- 
hydrazine ; it melts at about 100°, is insoluble in water and resinifies 
when treated with most ordinary solvents. The acid also combines 
with hydroxylamine. 

Ethyl dijpkenylpyrroline^p-carboxylate, 

CilSTHaPh^-COOEt [=2:5:3], 

is obtained when ethyl phenacylbenzoylacetate is heated with ammo¬ 
nium acetate and glacial acetic acid. It crystallises from acetic acid 
in colourless needles, melts at 169°, and distils unchanged when 
heated in small quantities. It is readily soluble in alcohol, ether, 
benzepe, and glacial acetic acid, sparingly in light petroleum, and 
insoluble in water. It dissolves in warm,, concentrated sulphuric acid 
with a reddish-brown coloration which changes to reddish,-violet with 
a .blpe fluorescence when the solution is heated more strongly. 
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2 :5-BiplienylpyrroUnecarboxjlic acid (loa, cit,) melts at 216°. 
The compoand described as ethyl aa-diphenylpyrroline-/#-carboxylate 

{loG. cit) is the amide, aa-Diphenylpyrroline 


can be obtained by boiling ethyl diphenylpyrrolinecarboxylate with 
alcoholic potash, by boiling diphenacyl with ammonium acetate and 
glacial acetic acid, and by heating the diketone at 150—160® with 
alcoholic ammonia. It is also obtained by distilling diphenyl pyrrole- 
carboxylic acid over heated lime, but considerable decomposition takes 
place (compare Baumann, Abstr., 1887, 735, and Holleman, loc, cit). 
It gives the same coloration with concentrated sulphuric acid as the 
ethereal salt described above. 

Ethyl triphenyljpyrrolinexarboxylate, 


C4KHPh3-OOOEt [Phg: COOEt = 1 : 2 : 5 : 8], 


prepared by boiling ethyl phenacylbenisoylacetate with aniline and 
glacial acetic acid, crystallises from glacial acetic acid in yellowish, 
slender needles, melts at 169—170°, and is only sparingly soluble in 
most ordinary solvents. 

Triphenylpyrrolinecarboxylic acid, 04 N“HPh 3 'C 00 H, prepared by 
boiling the ethereal salt with alcoholic potash, crystallises from 
glacial acetic acid in needles, melts at 273°, and is rather sparingly 
soluble in most of the ordinary solvents. It sublimes with only slight 
decomposition and gives a reddish-brown solution when heated with 
conceuirated sulphuric acid. 

2 ; 5-Tripheuylpyrroline (compare Baumann, loc, cit.) and a com¬ 
pound melting at 140—142° are obtained when the preceding com¬ 
pound is distilled over heated lime. The substance melting at 
140—142° crystallises in colourless needles or plates, and has the same 
composition as triphenylpyrroline. P. S. K. 


Derivatives of ^-^-Dicliloroiiaplxthaleiie. By P. Hellstrom 
(Bar., 21, 3267—3271).— Dinitrodidiloromphthalene, CioH 4 CIi}(N 02 ) 5 f, 
is prepared by the action of a mixture of fuming nitric and strong 
sulphuric acids (equal parts) on dichloronaphthalene. It crystallises 
in spherical aggregates of bright yellow, slender, flat needles, melts 
at 169"5°, and dissolves very sparingly in ether, very readily in boiling 
glacial acetic acid. When distilled with phosphorus pentaehloride, a 
compound, possibly hexachloronaphthalene, is obtained which crystal¬ 
lises in Jong, bright yellow needles melting at ]35—136°. 

ot’^^-IHchloroTiapJitnaqninQne, CioHiOaCh, obtained by adding' a 
solution of a-/3-dichloronaphtbalene in glacial acetic aqid to a 
solution of chromic acid in glacial acetic acid (Guareschi, Ber., 19, 
1154), melts at 181°, sublimes in long, yellow needles, and is rather 
sparingly soluble in alcohol. It yields with hydroxylamine a com¬ 
pound which crystallises in reddish-brown needles, and carbonises at 
215°. Wlaen a solution of the quinone is treated with aniline, dichtor^ 
anilidonaphthaquinone, CioH 30 aOVls’B.Ph, is formed. It is a red, 
crystalline substance, melts at 254—265°, tod is very spa-^ingly 
spluble in glacial acetic acid, less Soluble in ^cohbl; it sublimes in 
camune-red needles with a greentsh-brohiie lusfee. ' ' ' * ■ 
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T1i 6 above results show tLat «-jS-dicHoroixaplithaIene is rot identical 
with the so-called <»-dichloronaplithalene. N. H. M. 

Disubstituted Naphthalenes from the Isomeric Chloro- 
phenylparaconio Acids,, By H. Erdmann and R. Kirchhofp 
{Annalen^ 247,, 366—380),—The isomeric chlorophenjlparaconio 
acids yield chlor-»-Tiaphthols on distillation, just as phenylparaconic 
acid yields cc-naphthol (Abstr., 1884, 906), The naphthols are con¬ 
verted into the corresponding dichloronaphthalenes by the action of 
phovsphorns pentachloride. Metachlorophenyiparaoonic acid yields 
the 1 : 1 '-chloronaphthoL 

Ortho- and para-chlorobenzaldehydes are prepared by converting 
the chlorotolnenes into chlorobenzal chlorides, and decomposing the 
product by the action of anhydrous oxalic acid at The meta- 

chlorobenzaldehyde is obtained from metamidobenzaldehyde. When 
the chlorobenzaldehydes are heated at 120—140® with succinic 
anhydride and potassium acetate in molecular proportion; ohloro- 
phenyl paraconic acids are produced. ; 

The or^^o-acid, OhHaCIO^ + IIH 3 O, crystallises in needles; and 
melts at 146—147®. 100 parts of boiling water dissolve 1’4 parts of 

the acid. The para-acid crystallises with ^ mol H 2 O. 1 part by 
weight of the acid dissolves in 100 parts of water at 100 ®, and in 
500 at 16®. The acid melts at 119—120®, The me^a-acid forms 
prisms and melts at 160—^161®. 

Ghloronaphthol, [01: OH = 4 :1'], crystallises in plates and melts 
at 131*5°. The acetate melts at 53®, and the picrate at 160®. Both 
salts are crystalline. 

The 2 : I'-chloronaphthol melts at 123°, and the picrate at 139°. 
The acetate is an uncrystallisable oil. By the action of ammonium 
calcium chloride at 260®, the chloronaphthol is converted into chloro- 
naphthylamine. The hydrochloride melts at 235—239°, and yields a 
crystalline precipitate with platinum chloride. 3 : I'-chloronaphthol 
crystallises in prisms, and melts at 94°. The acetate forma rhombic 
plates, and mdts at 47°. The picrate crystallises in needles, and 
melts at 165'". 

The three dichloronaphthalenes obtained by the action of phos¬ 
phorus pentachloride on the chloronaphthols have the following 
melting points:— 

Cl: 01 = 4 :1' melts at 107°, and is identical with 1: 4/ ^ 

naphthalene; 2 : 1' dichloronaphthalene melts at 61*5®; and 3 : V at 
48°. The two last compounds have been previously desciribed by 
Cleye and others, W. 0. W. . 

DimetliyL(»-Naphtfaylamme and Diethyl-a-Naphthylamitie. 
By P* Frieddander and P. Wedmans (Per., 21, 3123—3130).—Di- 
methyl-«-naphthylamine (Hantzsch, Abstr., 1880, 813) boils at 
272—^274° (uncorr.), and is very strongly refractive. 

Ami^odiTns&hyltiapMhylamme, NHs'OioHfl-NMea, is prepared by 
r^ucing the hitroso-compound, or from the azo-derivative. It dis- 
readily in the usual solvents and in dilute mineral acids, and 
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separates from the aqueous solution as an oil; it quicMy becomes 
resinous when exposed to air. The acetyl-derivative crystallises in 
pointed plates, melts at 194—195°, and dissolves readily in alcohol 
and glacial acetic acid, sparingly in ether. 

Nitrosodimethyl-oi-naphthylamine, ISrO'CioHe'NMe^, is obtained by 
adding a strong solution of sodium nitrite (7 grams) to dimethyl- 
naphthylamine (17 grams) dissolved in hydrochloric acid (BO c.c.) in 
presence of ice. The solid product is freed from adhering liquid by 
suction, dissolved in cold alcohol, and precipitated with ether. The 
substance, which is probably the hydrochloride of the base, is readily 
soluble in a little water, but is decomposed when the solution is 
diluted. The free base is precipitated as an oily precipitate which 
gradually solidifies when sodium carbonate is added to the solution of 
the hydrochloride. It quickly decomposes into dimethylamine and 
nitrosonaphthol. 

DimeiJiylnaphtliylaminecarhoxylio acid, COOH'CioHe'lN'Mies, prepared 
by heating the base (2 mols.) with carbonyl chloride (1 mol.) at 
60—70® for three to four hours, crystallises from alcohol in white, 
pointed needles melting at 163—165®. The platinochloride, 

(OOOH-CioH6‘™e2)2,H2PtOl6, 

crystallises in yellow needles. The salts of the alkalis are readily 
soluble, and do not crystallise well. 

Bro'modimethylnaplithylamine hydrohromid'e crystallises from water 
in presence of hydrogen bromide in quadratic plates of a silvery 
lustre. The free base is a strongly refractive oil which boils at 260° 
with decomposition. 

Biimthylnaphtliylarn^inesulp^ add, SOsH’OioHe’l^Meij, prepared 
by heating the base with sulphuric acid (4 parts) at 150®, crystallises 
in lustrous plates, dissolves sparingly in water, readily in ether and 
alcohol. The sodium, potassium, calcium, and barium salts form crys¬ 
talline precipitates. 

Dimethylnaphthylamine is readily attacked by nitric acid, yielding 
two nitro-compounds melting respectively at 87—88® and 126—128°. 

Tetramdb^yldiamidodinaphthylphenylmethane, 0HPh(OaoH6*2^Me2)s, 
is obtained by heating dimethylnaphthylamine (2 mols.), benzsaldehyde 
(1 moh), and zino chloride at 110—120°, dissolving the product in 
the smallest possible amount of benzene,, and adding ether. , It 
separates in lustrous crystals, melts at 188—189®, dissolves sparingly 
in alcohol and ether, readily in glacial acetic acid, benzene, carbon 
bisulphide, and . in dilute mineral acids. The platinocJdonde is 
sparingly soluble. , 

Sexcm^thyltricmidodinaphthylphenylmetliane, 

NMe2*OaH4-GH(Ci0H«*]SrMe2)3, 

prepared by the action of dimethylparamidobenzaldehyde on dime^yl* 
naphthylamine, forms white needles melting at 178—179°.. . .. . 

Diethyl-a^haphthylamine is readily obtained by heating napl^thyl- 
amine with aqueous soda and ethyl bromide or ibdido^e*^ llL0-*120°,t 
and. is purifi^ in a manner simda? to . it 

forms a clear oil which gradually . at 
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283—^285® (nncoTT.). Sp. gr. = 1'005. Tlie sulphate crystallises in 
tliick prisms readily soluble in water. Tbe GarboxyUo acid, prepared 
by the action of carbonyl chloride on the base, forms white plates 
melting at 166®. 

When naphthylaraine is heated with ethyl bromide (1*5 part) and 
alcohol at 120° (Smith, Trans., 1882, 180), a product consisting 
essentially of monethylnaphthylamine is formed. N. H. M. 

a-Naphtbiolbidiazobenzene and «-N aphthylaminebidiazo- 
benzene. By 0. E^ohn (Ber,, 21, 3240—3242).— x^lSfaphtholhi- 
diazobenzene, OH'CinH 6 (!N" 2 *Bh) 2 , [OH : N 2 ph : N 2 Ph = 1:2: 4], is 
readily obtained by adding a solution of diazobenzene chloride 
(2 mols.) to a slightly alkaline solution of a-napbthol (1 mol*). 
After 12 hours, the compound separates as a brown powder, and 
is extracted with boiling, dilute alkali. It is purified by crystallisa¬ 
tion from aniline, and will then crystallise well from any solvent. 
It melts at 183°, and dissolves very readily in chloroform, readily in 
ether, benzene, and in boiling aniline, sparingly in light petroleum, 
alcohol, and glacial acetic acid; the solution in strong snlphuric acid 
is dark-green. When rednced with tin and hydrochloric acid, aniline 
and diamido-jK-naphthol are formed. 

M-Naphthylaminehidiazohenzme, [NH 2 : !N’ 2 ph ; NaPh = 1:2:4], is 
prepared by adding a strong aqueous solution of diazobenzene chloride 
(1 mol.) to an alcoholic solution of naphthylazobenzene (1 mol.) con¬ 
taining sodium acetate; in 12 hours the reaction is finished. It 
crystallises from aniline in red needles, melts at 189°, and dissolves 
readily in chloroform, sparingly in most other solvents. The acetyl- 
derivative is yellow, and melts at 265°; the solution in snlphuric acid 
is brown. When «-naphthylaminehidiazobenzene is reduced with tin 
and hydrochloric acid, aniline and a triamidonaphthalene are formed ; 
the latter I'eacts with phenanthmquinone in presence of glacial acetic 
acid, yielding an azine which dissolves in strong snlphuric acid, 
forming a green solution, The azo-group is, therefore, in the ortho¬ 
position to the amido-group. . H. M* 

Naphthoio Acids. By A. G. Ekstband (/. Ohem. [2], 38, 
241—285; Compare this voL, p. 52).—The ace/yZ-derivative of amido- 
a-naphthoic acid (m. p. 211°) forms microscopic needles, melting 
above 286°; the calcmm salt crystallises with 3 mols. H 2 O in very 
soluble, violet needles; the hydrochloride forms anhydrous, violet 
needles, soluble in warm water and alcohol, melting above 296°; the 
sulphate and nitrate are also described. When tbe acetyl-derivative 
is treated with nitric acid (sp. gr. 1*42), nitracefylamido-ct-naphthoiG 
acid is produced; it melts at 259°, and is easily soluble in alcohol. 

When chlorine ia passed through a glacial acetic solution of the 
same amido-a-naphthoio acid containing some iodine, a mixture of 
ammonium chloride and dichlcronaphihaqmnonecarhogaylie add, 
CiflS 50 aCl 2 ’C 00 H, is obtained. This acid crystallises in violet 
needles melting at 255°; when treated with ammonia it is converted 
red needles of a diammonitm salt, OHHi^OioHsOaOl’COONHi, 
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of cMorhydroxynaphthaquinonecarhoxyUc acid. From this the acid is 
obtained by heating with sodiuin hydroxide solution nntii all 
ammonia is expelled, and then adding hydrochloric acid; it crystal¬ 
lises in orange-yellow, rhombic tables melting at 2i6®; the acid 
ammonium salt is obtained by the action of mineral acids on the 
diammoninm salt. 

Chloronitro-a-naphthoic acid, obtained fx-om chlor-a-naphthoic acid 
(1 : 1'), crystallises in broad prisms melting at 227°; its ethyl salt 
melts at 84°. By reduction, this acid yields cliloramido-x-naphtJwic 
acid, which crystallises in needles, beginning to melt at 210°, but not 
fully melted until 285°; its hydrochloride is described. 

DichloronitrO‘x-naphfhoic acid is obtained from dichloro-a-naphthoic 
acid, (COOH : Cl : Cl = 1 : : 4'), and melts at 165°; it has a very 

bitter taste. 

The sodium salt of dinitro-a-naphthoio acid, of melting point 265° 
(Abstr., 1884, 1361), crystallises with 6 mols. H^O, and the barium 
salt with 2| mols. H 2 O; the calcium salt is soluble in 138 parts of 
water at the ordinaiy temperature. The compound formed when 
this acid is reduced with hydrogen sulphide in an ammoniacal solution 
(Abstr., 1886, 949 ; 1887, 373) contains sulphur as part of the mole¬ 
cule ; it would thus appear to be a sulphide of diazinenaphthoic acid, 

S[<^>CioH6‘COOH]a. When the dinitro-acid is reduced with tin 

and hydrochloric acid, diamidonaphthalene is formed, and at the same 
time, xf the acid is first dissolved in glacial acetic acid, a black powder 

which appears to be di-imido^x-naphth^ic acid, OOOH*CioH 5 <(^^>-. 

The ethyl salt of trinitro-amaphthoio acid (m, p. 283°) brystallises 
from alcobbl in small brown prisms, which melt at 131°; the cahkm 
salt crystallises in brown laminse or needles, with 5 mols. H^O. 

When nitro-«-naphthamide (Abstr., 1886, 948) is reduced with tin 
and hydrochloric acid, chloronaphthostyril is produced; it crystallises 
in green or yellowish-green needles, which melt at 265° and sublime. 

Ohloronaphtholcbctone, OioHsGlOCO (compare. Abstr., 1886, 716), is 
formed when ohloidne is passed through a carbon bisulphide solufeoh 
of naphtholactone containing some iodine; it melts at 184'—185°; 
when it is dissolved in weak soda solution and, hydroohlorio acid 
added, slender needles melting at 190—191° are obtained; these are 
chltyrhydrtmj-x'-naphthoic acid* The calcium salt is anhydrous. If the 
naphtholactone is dissolved in nitric acid (sp. gf. 1’42) and soma 
fuming, acid added, niironaphtholactmie is formed; it crystallises from 
glacial acetic add in slender, yellow needles, melting at 242°, iud, 
sparingly soluble in alcohol; by treating it like ^he chlorpnapbtho- 
lactone, a nitrohydrodynaphthoic acid is obtained; in rhombic tables^ 
melting at 242°; its cahium salt contains 5^ mols. H 2 O. 

' A. G. B* 

Action of Snlphuric Acid on a-NitronaphOxCtlene, . 
Palmasb (Ber,^ 21, 3260:—3264).—Hitronaphthalene is heated a* 
water-bath with ordinary sulphuric, add t2 |^rts) and Jdd 

(1 part); after 10 hours, the px^uct 
the «-sulphonic acid separates.^ 
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and evaporated down; on cooling, the calcium salts of the ^it- and 
^-acids separate. The mother-liquoi’ from the calcium salts is treated 
with potassium carbonate, and the potassium salts converted into 
chlorides. On crystallising from various solvents, two clilorides^ 
i^ 03 *CioH 6 *S 02 Cl, melting respectively at 167° and 126”, were separated. 
The chloride of higher melting point forms slender, yellowish needles, 
sparingly soluble in glacial acetic acid; when heated with water in 
closed tubes, the add is obtained in readily soluble needles. The 
ethyl salt, ¥ 02 *CioH 6 *S 03 Et, forms thin, yellow needles, melting at 
106—107°. The amide, ]S"02*CinH6‘S02*l?rS2, crystallises in small, 
yellowish-white needles, melting at 228®. When the chloride is dis¬ 
tilled with phosphorus pehtachloride, dichloronaphthalene melting 
at 61® is formed. The chloride is, therefore, a derivative of the 
3-ncid (a-nitro-jS-sulphonic acid). The potassium salt, NOa'OioHe'SOaK 
+ forms very readily soluble, yellow needles; the sodium salt 

crystallises in spherical aggregates of needles; the silver salt crystal¬ 
lises in readily soluble, well-formed needles; the barium salt (with 
3 \ mols. H 2 O) forms groups of needles; the anhydrous barium salt 
dissolves in 9T parts of boiling water, and in 377 parts of water at 
17°. The calcium salt forms long, soft needles, very soluble;, the 
lead (with 3 mols. HaO), magnesium (with 9 mols. H^O), mangams^ 
(with 10 mols. H 2 O), copper (with 8 mols. H 2 O), and zinc (with 
10 mols. HaO) salts were a&o prepared. 

The sulphochlonde, melting at 126°, forms monoclinic crystals 
identical with the chloride of jS-nitronaphthalenestilphonic acid;, 
a; 5 : 0 = 0*9956 : 1 : 0*8308; ^ ^ 8V 28'. N. H. M. 


7 -Ainidoiiaplithalenesulphoxiic Acid. By P. T. Cleve (Be?-., 21, 
3271—3276). Potassium f^-amidonapMhalenesulphonate, 

Nfia-CioHe-SOsK, 


and the ammoninn salt are very readily soluble; the sodium salt forms 
readily soluble scales; the siher salt, with 1 mol. H 2 O, separates in 
white microscopic needles; the calcium and larium (with 1 mol. HaO) 
salts are readily soluble, and crystallise respectively in needles and 
thin plates; the lead salt forms very lustrous prisms. 

r^'^Dlazonaplithalenesulphonio acid^ CioH6<^gQ >•, crystallises in 


rather large, yellow crystals. 

fy-Amidonaphthalevesulphonamide, N'H2'CioH6*S02’irH8 + H 2 O, pre¬ 
pared by reducing the nitrosulphonamide with hydriodic acid, 
crystallises in small groups of lustrous needles, melts at 131”, and 
dissolves readily in dilate hydrochloric acid. The hydrochloride forms 
sparingly soluble, yellow prisms. The acetyl-derivative, 

KHs-SOs^OioHs-lTHAc, 


crystallises from boiling water in tufts of needles, which naelt at 
220—221”. The carbamide, NH2-00*]m-OioH6-S02*lSrHCO*NH2, is 
fomed by the action of potassium cyanide on the hydrochloride of 
the amide. It is amorphous, meli^ at 273°, is readily soluble in 
soda, almost insoluble in water. , . 
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f^l-GhloronapMhalene sulpliocJiloride^ OioHeCl’SOaOI, is prepared by 
beating tbe diazosulpbonic acid with hjdrocbloric acid, neutralising 
the product with potassium carbonate, and treating the potassium 
salt with phosphorus pentachloride. It is crystallised from light 
petroleum. It melts at 106°. Potassium clilm^onaphthalenesidplimiate 
crystallises in thin, lustrous scales, rather soluble in boiling water; 
the silver salt forms small, stellate groups of needles; the harium salt, 
with 3 mols. HsO, forms very sparingly soluble, microscopic needles. 
The ethyl salt crystallises from alcohol in long needles melting at 
76—79°. The amide forms small, triangular scales, melts at 168°, 
and is very sparingly soluble in water. IT. H. M. 

5-Amidoriaphthalenestilplionic Acid. By P. T. Clbve (Per., 21, 
3264—3267).— Potassium B-amidonaphthalenesulpkonate, 

NH^-CioHe-SOsK, 

forms very soluble, thin scales; the sodium salt (with ^ mol. H 2 O) 
forms readily soluble, thin needles ; the ammonium salt crystallises in 
very soluble, thin plates; the calcium salt (with 2 mols. HaO) is a 
readily soluble powder and becomes quickly coloured when exposed 
to air; the harium salt crystallises in rather sparingly soluble, fiat 
needles. The zinc salt (with 4 mols. H 2 O) forms lustrous, yellow, 
rather sparingly soluble, well-formed needles; the magnesium, lead, 
and silver salts are also described. The diazo-acid, pre¬ 

pared by the action of nitrogen trioxide on the anhydi'ous acid 
suspended in absolute alcohol, is a powder. When aqueous alcohol is 
used, ah intensely violet dye of the formula 

SO,H-OaoH6-N2-0,oH,(NH2)*S08H 4* 2 ^ 11,0 

is obtained; this is soluble in water and becomes brown when treated 
with alkali. The sulphonamide^ NHs’CioHs'SOa'lSrHg, is prepared by 
boiling the nitrosulphonamide dissolved in glacial acetic acid with 
hydriodie acid; it crystallises in slender, yellowish needles, and 
melts at 15i“. The, hydrochloride, ITH2'S02*CioH«*]N'H2,HCl -f H 2 O, 
forms slender needles; the hydriodide forms lustrous, yellowish 
needles soluble in water and alcohol; the acetyl-derivative^ 

crystallises from boiling water in slender, white needles melting at 
213°. The carbamide, NHe-00'IIH‘OioHfl-S02-NH'CO»]!TH2, is pi^e- 
pared by the action of potassium eyanate on the sulphate of the 
amid.e ; it is an amorphous powder, melts at 225®, and dissolves very 
sparingly in water, alcohol, glacial acetic acid, &c., readily in 
aqueous soda. 

Amidothionaphthol, 20joH6*ITH2*SH + BtOH,is obtained by heating 
the amide with hydriodie acid and phosphorus; the thin, lustrous 
plates of amidothiouaphthol hydriodide are treated with ammonia 
and the oil dissolved im alcohpL It separates in sparingly soluble 
needles melting at 127°. ' if. H. K. 


m a 
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Constitution of Isomeric Naphthalene-derivatives. Part I, 
flcflc-Disubstituted Compounds. By H. Erdmann {Annalen, 247, 
806—366).—The naphtliylaminesulphonic acids yield or /3-naplithyl- 
amine on the elimination of the snlpbonio groups, and or /J-naphtha- 
lenesulphonic acids on the elimination of the amido-groups. The 
disubstitution products of naphthalene are divided into four classes 
for the purpose of classification: namely, 8 -«a-naphthylaminesulphomo 
acids; ; and 4-/5-a-naphthylaminesulphonic acids. 

In the preparation of aa-nitronaphthalenesulphonic acid [1 : 4'] 
from «-nitronaphthalene by Cleve’s process, the more soluble isomeride 
[1 ; r] is obtained as a bye-pi'oduct. 

The properties of [1 : 4] <xa-naphthylarainesulphonic acid have 
been described by Piria (as naphthionic add) {Anmlm^ 78, 31), and 
by Witt (Abstr., 1886, 364). The author has previously shown 
(Abstr., 1888, 290) that the acid which Witt (Abstr., 1886, 554) 
obtained by the action of fuming sulphuric acid on fie-naphthylamine- 
hydrochloride is the [1 : 4'] naphthylaminesulphonio acid. . The 
[1 : l^j acid is obtained from Schbllkopf’s patent naphthylaminesul- 
phonic acid S, which consists chiefly of the sparingly soluble sodium 
salt of this acid. The pure acid forms white needles.', 2^8 parts of 
boiling water or 4800 parts of water at 21° dissolve I part ty weight 
of the acid. The cold, aqueous solution produces a violet coloration 
in solution^ of auric or ferric chloride. The sodium salt crystallises 
in compact tables or plates, and the potassium salt crystallises in 
plates. One litre of water dissolves 26*7 grams of the sodium salt at 
100® and 11*3 at 24®; also 149 grams of the potassium salt at 100° 
and 35*6 at 19°. The lead salt crystallises in plates and the silver 
salt in feathery crystals. Benzaldehyde unites with the sodium salts 
of the aa-naphthylaminesuiphonio acids, forming sodium benzal- 
naphthylaminesulphonate. The sodium salt of the [1 : 4] acid crystal¬ 
lises with 1 mol. HsO in golden plates, the [1 : 4'] salt is white, 
contains 2 mols. H 3 O, and is distinguished from the preceding salt by 
its ready solubility in water. An analogous [1:1'] compound is not 
formed. 

Dilute sulphuric acid at 180° converts each of the three isomeric 
aftac- naphthylaminesulphonio acids into a-naphthylamine. In preparing 
the diazo-compounds, the sulphonic acids must be in a finely divided 
state, the solutions must be cold and strongly acid, and daring the 
operation the nitrous acid must be present in slight excess. The 
[I : 4] diazonaphthaienesulphonic acid is yellow, the [1 ; 4'] is grey, 
and the [1:1'] forms greenish-yellow prisms. The latter compound 
is distinguished from the others by melting without detonation. 
Eeduction with tin and hydrochloric acid converts the diazo-com- 
pounds into a«-naphthylhydrazinesulphom*c acids. The [1 ; 4] acid 
forms white needles, soluble in hot water, but more freely soluble in 
hot hydrochloric acid. The sodium salt, CioHfi(FsH8)’S08Na + 4HaO, 
crystallises in plates. The [1:4'] acfd forms plates or, groups of 
needles. Its sodium salt ,crystallises with SJ mols. HjiO. The 
[ 1 : 1 '] acid is deposited in slender plates. The potassium and 
Sodium salts are anhydrous. The latter is characterised by its 
^^.;^pring solubility in watei\ The ammonium salt is freely soluble. 
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Tlie three isomeric acids yield aj-naphthalenesulphonic acid on boiliog 
with an acid solution of cupric chloride. 

The 1 : 4- and 1 : 4/-nnphtholmlphonic> acids are prepared by dis¬ 
solving the corresponding diazonaphbhalenesulphonic acids in boiling 
sulphuric acid diluted with four times its weight of water. The 
former has been described by Neville and Wiuther (Trans., 1880, 682). 
The latter is a deliquescent, crystalline substance, and melts between 
110® and 120®. Under similar conditions, [1 : 1 '] diazonaphthalene- 


sulphonic acid yields an anhydride, napMJwsultone^ CioHeC^o^ The 


sultones bear the same relation to 7 -liydroxysulphonio acids that the 
lactones do to 7 -hydroxycarboxylic acids. Naphthosultone crystallises 
in prisms, melts at 154® and boils above 360® with partial decompo¬ 
sition. It is soluble in chloroform and in warm benzene. At the 


ordinary temiDerature, alkalis do not act on the sultone, but at 130® 
alcoholic ammonia converts it into the ammonium salt of [1 : 1 '] 
naphtholsulphonic acid, OH'CioHfi*S 03 NH 4 . The ammonium salt is 
freely soluble in water, and the solution gives a precipitate with lead 
salts, and also on boiling with an excess oi sodium hydroxide, the 
basic sodium salt CioHfiS 04 Na 3 4 - 1 ^H 20 . The free acid crystallises 
with 1 mol. H 2 O, and produces with ferric>chloride a deep green color¬ 
ation changing to red. 

The conversion of [1 ; 4]- and [1 : 4']-naphthylamineRulphonic acids 
into the corresponding dichlorbnaphthalenes has been previously 
described by the author (Abstr., 1888, 290), but the [1 : l']-diazosul- 
phonie acid, on treatment with phosphorus peutachloride, yields 
chloronaphtJu^sultove, OiaHsClSOa* This compound forms yellow 
needles^ and melts at 174—175®. It is not attacked by alkaline 
solutions at the ordinary temperature. 

[1 : 4]-Dihydroxynaphthalene is identical with «-naphthahydro- 
quinol; [1 : 4']-dihydroxynaphthalene has been described by 

Bernthsen and Semper (Abstr., 1887, 674). The [1 : l']-dihydr- 
oxynaphthalene is obtained from naphthosultone by fusion with 
potassium hydroxide. It crystallises in needles or plates and melts at 
137—138®, and dissolves freely in ether, benzene, and toluene. The 
diacetate, GioH 6 (OAc) 2 , melts at 147-—148". 

, Two c^«-dinitronaphthalenes are known; [1 ; 4'] melts at 218® and 
[l:r]at'l70®. , 

Aguiar (Ber., 7, 309) has described the preparation and properties 
of : 4']- and [1: l']-diamidonaphthalenes from the corresponding 
dinitronaphthalenes. W. 0. W. 


Tie Dextrorotatory Tereieutbene. By L. Pesci (Ohem, Omtr,y 
1888j 1097—1098, from Am* Gldm. Farm,, 7, 353—358).—The 
terel^nthene was obtained from American turpentine by fractionat¬ 
ing in a yacuum, and was found to be the, principal product; sp. gr. 

0;8641, boiling point 156—157". Specific rotation, ,[ajp 

-f 13 945®. The American turpentine Contains Jso lasvorotatoiy sub¬ 
stances, ' 

, Nitroterebenthen^^ was prepared by treatihg the terebththene ivith 
potassium nitrite and dilute snlphn ,49 acxd| thi piE^oduct 
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'was sliakeTi with ammonia, washed with dilute hydrochloric acid, 
and distilled twice in a current of steam. It is a yellow liquid, 
ha'ving the odour of peppermint oil. Sp. gr., 1’0499 ; specific rotation, 
[ic]i> = +2'984. By reduction with zinc and acetic acid, the same 
amidoterebenthene, GioHi 5 ]SrH 2 , was obtained as the author prepared 
from the Issvorotatory terebenthene. The hydrochlorides of both 
show the same specific rotation: [«]u = —48*508° and — 48*629°, 

The hydrochloride of Icevoterehentkene possesses the specific rotation 
[aji, = —30*687°, melting point 125°. Lmvoterehenfhene hydrohromide: 
specific rotation [a]i> = —27*802° and melting point 87°. 

Dextroterehmthene hydrochlmide and hydrohromide are optically in- 
actiye. Their melting points are 125° and 91° respectively. These 
facts go to prove the non-identity of the two terehenthenes. 

J. W, L. 

Hydroxycamphoronic Acids, By J. Kaohleb and P. Y. Spitz jsri 
(Monatsh., 9, 708—726).—The two isomeric hydroxycamphoronic 
acids, formed hy the action of aqua regia on camphoronic acid, cor¬ 
respond in their crystalline form with the t'wo modifications which 
Kachler obtained by heating camphoronic acid with bromine and sub¬ 
sequent treatment with water. Further investigations of the com¬ 
pounds obtained by the action of bromine show that they are not 
chemically identical as previously suggested. In order to isolate the 
isomerides, the mixture of acids dissolved in a small quantity of warm 
water is treated with aqueouvs baryta until the solution gives only a 
feebly acid reaction. Ammonia is added until the solution is distinctly 
alkaline, and the mixture shaken for some time, when bibasic barium 
a-hydroxycamphoronate sepai^ates out, the /3-salt remaining in solution. 

tz-Hydroxycctmphoronic acid^ CgHuOt, crystallises iu monoclinic 
plates or prisms. It is only slightly soluble in ether, dissolves readily 
in cold water and alcohol, softens at 100°, and melts at 216*5° (corr.). 
On long exposure to air, or more quickly over sulphuric acid, the 
crystals lose water and are converted into the anhydride OoHigOfl, 
which, on heating, loses more water, forming the anhydiide CgHioOs. 
Thi.s is a ci^ystaliine powder, which dissolves readily in alcohol and 
water, and melts at 135—137°. Both anhydrides are reconverted into 
the acid by boiling with water. The salts of the «-acid arc mostly 
easily soluble in water. The acid potassium salt, CgHipKOT, crys¬ 
tallises in stout needles, the dipotassium salt, CgHisKsO? + 
in scales; when heated at 100°, the latter yields the compound 
GgHioK206. The calcium salt, CgHiaCaOy + 4 H 2 O, crystallises in 
bundles of needles ; the barium salt, CgHigBaO?, in thin plates only, 
slightly soluble in water; the silver salt, GgHigAgaOT + HjjO, forms 
minute crystals; the copper and lead salts are anhydrous. All the 
above-mentioned salts in the anhydrous condition lose the elements of 
a molecule of water when heated. The ethyl compound, GgHnEtOft, 
crj^stallises in rhombic plates melting at 158° (corr,). If heated, it 
gives the anhydride of <3t-hydi’oxycamphoronic acid and alcohol, and on 
. passing ammonia through the ethereal solution, the salt OgHioEt 06 'N‘H 4 , 
crystaliising in needles,, melting at 168—170°, is formed. 

^-Hydrowycamphoronic acid is not so soluble as its isomeride. 
’^hen air-dried, it has the formula O 9 H 14 O?, melts at 260*9° (ebrr*)^ 
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but loses water ou beating, forming an anhydride, and furnishes mono-, 
di-, and tri-basio salts, of which the tribasic salts ot‘ lead and barium 
are insoluble. The potassium salt, CoHjgKaOT + iHgO, is hygroscopic. 
The barium salt, CgHigBaOr + 4 H 2 O, crystallises in needles. The 
ethyl-denvative, CcHioEtOe, forms needles melting at 158*5—159*5° 
(corr.), and resembles its isomeride, forming with ammonia the com¬ 
pound C9HioEt06*]S[H4, melting at 165°. 

The authors find that when camphoronic acid is heated with 
bromine no bromo-derivative is pi’oduced, but the above-mentioned 
anhydrides which, on treatment with water, yield a mixture of «- 
and /S-hydroxycamphoronic acid. G*. T. M. 

Syringin. By G. Korner (Chem. Oenir., 1888, 1098—1099, from 
Mend, E, List, Lombardo [2], 21, 568—572).—The author finds that 
syringin, formerly considered as a glucoside, is hydroxymethylconi- 
ferin, C 17 H 24 O 7 . He prepares it according to Kromayor’s method 
(Die Bitterstoffe, 1861, 56). It crystallises from water in long, 
slender, white needles, which are only sparingly soluble in cold water, 
but readily in hot. It contains water of crystallisation, which is given off 
at 100 °. Melting point 191—192°, It does not form insoluble com¬ 
pounds with solutions of metallic salts; it reacts with mineral acids 
similarly to coniferin. By the action of emulsin, syringin is split up 
into dextrose and syringenin^ OH*CeHg(OMe 3 ) 2 *C 3 H 4 *OH (hydroxy 
mefhylconiferyt alcohol) ; the latter resembles conifevyl alcohol. 

By oxidising syringin with potassium permanganate, glucosyringic 
acid^ OifiHaoOio, is formed, crystallising from water in slender, colour¬ 
less needles with 2 mols. HaO. It is sparingly soluble iu cold water, 
readily in hot. Melting point about 208®. When crystallised from 
alcohol, it melts at 214''. Thus prepared it contains no combined water. 
The lead salt is but little soluble ; the salts of potassium and barium 
crystallise in needles. By heating glucosyringio acid with dilute 
sulphuric acid, it splits up into dextrose and syringic acid^ C 9 H 10 O 5 . 
This decomposition is also effected by the action of emulsin at 80^. 

By the oxidation of syringin with cold, yery dilute chromic acid, 
gluoosyringmaldehyde is formed; it is soluble in water, but only 
sparingly in alcohol, and , insoluble in ether. It combines with phenyl- 
liydrazine, the compound crystallising in needles, and melting at 156°. 

The aldo^ime is decomposed by emulsin or dilute sulphuric acid 
into glucose and syringinaUehyde, OsHioOa, which has the smell of 
vanilla. It reacts readily with phenylhydrazine and hydrogen 
sulphites, forming soluble compounds. Syringic acid Is. sparingly 
soluble in cold water, more readily in hot water, soluble in alcohol. 
It is monobasic and melts at 202®. The barium salt Crystallises with 
B mols, HgO. The methyl salt, CsHsOj^Me + HaO, is soluble in hot 
water, and melts at 83*5°. Syringic acid, when heated with hydrogen 
iodide a little above 100 °, decomposes with liberation of methyl 
iodide. With sodium methyl oxide and methyl iodide it forms 
methylsynngate^ OnHuO^, melting at 82*5 . Metliylsyringi^ 
C 10 H 17 O 5 ,, melts at 168°, and is somewhat soluble in water. Hisr 
tillation with calcium hydro^cide produces trimethylpyrogallol. \By 
,heating syringic acid above 225®, dimethylpyirogaliol, 
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Witt feme chloride it gives at first a blood-red coloration, 

The soiS^T'm 0«driret was observed in 

acid * MethylsjTiDgio acid was identified as trimethylgallio 

J. W. L. 

Argai^, By S. Cotton (/. PUrm. [5], 18, 298—3021 —This 

arSS t^e^ ofMf of the nut borne by the 

eas^r* order bapo<ace<8, growing in Morocco and Mada- 

pscar pe almond itself is bitter but contains over 66 per cent of 
oil, which congeals at 0°, and has a densit^f 0'914 

Sde IS caibon bisul- 

an A a’ ffhl' pofcroleum, is easily soluble in water and 90“ alcohol • 
^d somewhat less soluble in absolute alcohol. It is extraSd bv 

heS: tIp p? 99° alcohol with the aid of 

ipssp55si:ssils 

i7pH;5==>5SSHHs"5 

18 a bkek, uncrystallisable resin, iJ^hich dissolves in’alkalk Ini 

?Zu‘"a=£;?‘““"' ‘i,* M-ckbri. 

sore7 irallSis ti^h colouring matter, which dis- 

fluorescein-eSun Hvd^ P’-o^bly belongs to the 

^ 1 ^jdriodic acid produces similar results WIiati 

sssiKS^lss 

poWh .t 200",b«l 

CU water ateaote oJte Jid wbW **“, ■ 
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and explodes aboye 150®, The product of the action of nitric 
acid also contains a non-crystallisahle isomeric trinitro-orcinol. If 
homopterocarpin is treated with excess of bromine^ the compound 
G 24 Hi 8 Br 606 is obtained; it dissolves in benzene and separates in 
crystalline plates melting at 270°, when the benzene is mixed with 
an equal volume of ether. The interaction of equal molecular pro¬ 
portions of homopterocarpin and bromine in solution in chloroform 
yields a mono-derivative, C 24 H.^ 3 Bi‘ 06 , which separates from boiling 
alcohol in white crystals. Phenylhydrazine and acetic anhydride 
have no action on homopterocarpin. From these results, it follows 
that the formula originally ascribed to homopterocarpin must be 
doubled, and it would seem to be a condensed poly-orcinol, but its con¬ 
stitution is not yet definitely determined. 

Pterooarpin yields similar results, but the action of nitric acid 
is more energetic. It yields a crystalline monohromo-derivative, 
C 2 oHi 5 BrO«, and hence its true formula is C2oHie06. Pterooarpin is 
in all probability a lower homologne of homopterocarpin. 

0. H, E. 

Dipicolylmethane, By A. Ladinburg (Ber., 21, 3099—3104).— 
JDipicolylmethane, CH 2 (GH’C 6 lSrH 4 ) 2 , is obtained by heating a mixture 
of picoline (from the mercury salt) with methylal in molecular propor¬ 
tion, in presence of zinc chloride for 10 hours, at 280—290°. The 
product is treated with dilute hydrochloric acid, heated on a water-bath 
for some time, made alkaline, and distilled. The residue is extracted 
repeatedly with ether, and the base extracted fi'om the ethereal solu¬ 
tion with dilute hydrochloric acid. The solution is treated with mer¬ 
curic chloride as long as any resin is precipitated, filtered, freed from 
mercury by means of hydrogen sulphide, made alkaline with soda, and 
extracted with ether. The base is distilled under reduced pressure. 
It is a light-yellow oil, insoluble in water, readily soluble in alcohol 
and ether, and boils at 319—323° under 760 mm. pressure. Sp. gr. = 
1*0281 at 0°. , The hydroohloride forms deliquescent needles,; the 
plaUnoahloride^ Oi 3 Hi 4 Ns,H 2 PtOl 8 , crystallises from water in sparingly 
soluble, lustrous plates which melt at 215° with decompositionthe 
auTochloride^ (O 13 H 14 ^ 2 ) 3 ,H 4 AU 3 OI 13 4- 4 H 2 O, separates as, an oil 
which solidifies to small needles; the mercurochloridej 

Cj3Huir2,H2Hg4Clio, 

c^stallises like, ammonium chloride, or in large plates, and melts at 
picraU^ cadmioiodidey periodide, and HsmutJmodide were 

prepared, 

DipipecoUnemethane, Cj 3 H 3 aN' 2 , prepared by reducing the above com¬ 
pound with sodium and alcohol, forms a white, crystalline mass, melte 
at 52’-*54°, and boils at 1,95° under 26 mm. pressure. It dissolves 
readily in benzeue and ether, very readily in alcohol, and is rattier, 
spa,ringly soluble in water. It is a strong base, but yields mo^y oify 
salts. The h^iraoMoride^ Cj 3 Hg(jN"a, 2 B[ 01 , is crystalKne^. 

\ dipipecolyl metModide^ Gi3H24M©JS2,25!CeI|^ tfonns white 
r^^dily soluble in water; flie 
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ciystallises in needles melting at 170—171®, with decomposition. 
The constitution of the base is probably CH 2 (CH 2 ’C 6 brMeH 9 ) 2 . 

N. H. M. 

The Two Bidesyls, By J. 0. Garret (Ber., 21, 3107—3108).— 
Both bidesyls (Knoevenagel, Abstr., 1888, 706) yield tetraphenyU 
pyrroline, C 28 H 2 ibr, when heated with alcoholic ammonia at 150®. 
This crystallises in large needles, melts at 211—212°, and is almost 
insoluble in alcohol. On one occasion, the preparation from iso- 
bidesyl melted at 234—235°, but was otherwise identical with'the 
other preparations. K. H. M. 

Methylstilbazole and its Reduction-products. By B. Baohi^r 
(Ber., 21, 3071—3082).— Methylstilbazole^ CuHisN, is formed when 
a- 7 -lutidine is heated at 215° with benzaldehyde (1 mol.) and anhy¬ 
drous zinc chloride. The product is mixed with alcohol, acidified 
with hydrochloric acid, distilled with steam to free it from benzalde¬ 
hyde and hydrocarbons, and the residual oily liquid separated. After 
adding excess of soda, the mixture is distilled with superheated steam; 
the unchanged lutidine which passes over first is collected separately, 
and the new base, which is very slightly volatile, is extracted from the 
latter portions of the distillate with ether, the solution dried over 
potash, evaporated, and the base distilled. The yield is about 
l5*4 per cent, of the theoretical quantity. It is a yellow% viscid, 
strongly refractive oil, boils at 321—326® with slight decomposition, 
and is readily soluble in alcohol, ether, chloroform, and carbon bisul¬ 
phide, but insoluble in water. 

The hydrochloride and the hydrohromide cannot be obtained in 
crystals, but the hydriodide, prepared by dissolving the base in fuming 
hjdriodic acid, crystallises from hot alcohol in microscopic, yellow 
needles melting at 210—211°, The periodide is crystalline, and 
readily soluble, in alcohol, but insoluble in water. The picrate^ 
GuHisN’jCfiHsNgO?, crystallises fmm hot alcoholic hydrochloric acid in 
microscopic, yellow needles, melts at 192—193° with previous soften¬ 
ing, and is, very sparingly soluble in hot dilute hydrochloric acid. 
The mercnrochloride^ CjiHiaNjHHgCla, crystallises in needles, has no 
well-defined melting point, and, is soluble in dilute hydrochloric acid. 
The platinochloride^ CuHisNjHaPtOle, crystallises in small, yellow, 
needles with 1 mol. H 2 O, melts at T83®,^ decomposes at 188®, and is 
soluble in hot dilate alcohol, but very sparingly soluble in hot 
hydrochloric acid.^ The aiirocliloride, CiiHi 3 N,HAuOl 4 , prepared by 
^precipitating a boiling solution of the hydrochloride, crystallises in 
golden needles, melts at l4l—142®, and is sparingly soluble in boiling 
water. Potassium bismuth iodide, potassium cadmium iodide, and 
^stannous chloride produce precipitates in a hydrochloric acid solution 
of the base. The bromide^ CuHisBrabT, prepared by treating the 
base with bromine (1 mol.) in carbon bisulphide solution, sepa¬ 
rates from hot alcohol in small, nodular crystals, and melts at 
139—140°. , 

pihydromethylstilbazole, OiaHisK,. is prepared by heating methyl- 
.stxlbazole (1 part) with fuming hydriodic acid (10 parts) at 160®, 
^^^^ing the resulting periodide with sulphurous anhydride, decom- 
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posing the iodide witla fola, and distilling the base with steanj. It is 
a col<>ni‘less oil boiling at 290—295°. The picmte^ CuHi 5 ]Sr,CaH 3 lSr 30 >;, 
ci'vstallises in small, citron-yellow needles, melts at 154—156°, and is 
readily soluble in hot alcohol, but only sparingly in ether. The platino- 
chloride^ CuHi 5 ]Sr,H 2 PtCl 6 , is crystalline, melts at 168° with decom¬ 
position, and is yerj sparingly soluble in water, but more readily 
in dilute alcohol. The mercurochloride^ CuHi 5 l!l,HHgCl 3 -f H 2 O, 
crystallises from hot, dilute hydrochloric acid, in which it is readily 
soluble, in large needles, and melts at 93—95°. The remaining salts 
cannot be obtained in a crystalline condition. 

MetJiylstilhazoline, C 14 H 21 N, is prepared by reducing a boiling 
alcoholic solution of methylstilbazole with sodium and distilling the 
product with steam ; it is a colourless oil, boils at 286—291°, and 
becomes yellow on keeping. It is readily soluble in alcohol and ether, 
but sparingly in water, to which it imparts an alkaline reaction. It 
yields an oily nitrosamine, and all the salts examined were also oily 
compounds. 

Methylpyridmecarloxylic acid, CghTHgMe’COOH, is obtained in small 
quantity when fl 6 - 7 -lutidine is oxidised with the calculated quantity 
of a l-l per cent, solution of potassium permanganate, but the principal 
product is lutidinic acid. Methylpyridinecarboxylic acid crystallises 
from hot alcohol, in which it is .only moderately soluble, in small 
plates, decomposes at about 260° and is very readily soluble in water. 
It gives no reaction with ferrous salts, and yields picoline when heated 
with lime. 

When a- 7 -lutidine is heated at about 225° with benzaldehyde 
(2 mols.) and anhydrous zinc chloride, an oily, seemingly neutral 
compound is obtained. F. S. K. 

/5-Etlxyha-stilbaaole and its Derivatives. By G. Plate (jBer., 
2X, S08e--di)B2),~fi^mhyhc-’Stilhazole, 06]SrH3Et*CH:0HPh [= 3:6], 
is formed when collidine (10 grams), prepared from paraldehyde and 
aldehyde-ammonia (compare Durkopf, Abstr,, 1887, 499), is heated at 
220—222° with benzaldehyde (9 grams) and zinc chloride. The pro¬ 
duct is acidified and distilled with superheated steam to free it from 
benzaldehyde and hydrocarbons. Excess of alkali is then added, the 
unchanged collidine distilled with steam, and, as soon as the dis¬ 
tillate commences to become turbid, the steam is superheated, and 
the distillate containing t^ new base, which is only very slightly 
volatile, is collected separately. The yield is about 37 per cent, of the 
theoretical quantity. It crystallises from dilate alcohol in colourless 
plates, melts at 58*5°, boils at 344°, and is readily soluble in alcohol, 
ether, benzene, acetone, and chloroform, but insoluble, in water. The 
hydrochhride^ OisHisNjHCl, separates from bot benzene in an oily 
condition, but solidifies on cooling; ,it crystallises in needles and. 
melts at 19$°. , The platinockhride^ (Oi 5 HifiN)a,H 2 PtOl 6 -f- 2 H 2 O, 
crystallises in needles, melts at 188° wit$ decomposition, and is soluble 
in dilute hydrochloric acid, but insoluble in cold water. The aw- 
chloride^ Oi 5 Hijl^,HAuCi 4 y crystallises in long needles, melts at 168°, 
and is insoluble in water. The . OjaHjeN,HSnOis 4-/ 

SHsO, crystallises from hot dilute hydrochloric acid in ivhite needles, 
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melting at 245*5—246°. The mecnvroohloride^ OisHisNjHAgCls, crys¬ 
tallises from liot dilute hydrochloric acid in long needles melting at 
196°. The picrate^ CisHisNjCGHaNaO?, crystallises from alcohol or hot 
water in long, yellow needles melting at 203°. An aqueous solution 
of the hydrochloride gives precipitates with ammonium molybdate, 
potassium dichromate, and potassium cadmium iodide. The per- 
iodide is crystalline but unstable. The hromide^ Ci 5 Hi 6 Br 2 ]S', pre¬ 
pared by treating the base with bromine (1 mol.) in carbon bisul¬ 
phide solution, crystallises from alcohol in small needles, melts at 
127*5—128°, and is very readily soluble in chloroform, carbon bisul¬ 
phide, benzene, alcohol, and ether, but insoluble in water. 

JDikydroethylstilhazole, CslSTHaBt'CHa’CHgPh [=3:6], is obtained 
when ethylstilbazole is heated at ICO—165° with concentrated by dr- 
iodic acid. The product is treated with sulphurous anhydride, the 
resulting iodide dissolved in water, and the solution shaken with 
ether; excess of soda is then added, the base extracted with ether and 
distilled. It is a colourless oil, boils at 316*33° (corr.), and is readily 
soluble in alcohol and ether, but insoluble in water. The auroohloride^ 
Ci 5 H^*;N,HAuOl 4 + H 2 O, and the hydroohloride, are with difficulty 
obtained in a crystalline state. V\\e:platinoohloride^ (Ci 5 Ht< 7 N)?,H 2 PtOl 6 , 
crystallises from dilute hydrochloric acid in long needles melting at 
168°. The mercuTochloride, OwHubTjHHgCls^ crystallises from very 
dilute hydrochloric acid in long needles, and melts at 136*5°. The 
picmfe is sparingly soluble in water, from which it crystallises in 
yellow needles. 

Ootohydroethyhiilba^ole, C 5 NH 7 Et*CH 2 * 0 H 2 Ph, prepared by treating 
a boiling alcoholic solution of ethylstilbazole with sodium and purify¬ 
ing the product by means of the nitroso-deriyative, is a colourless oil 
boiling at 303° (uncorr,). It has a strong, piperidine-like odour, an 
alkaline reaction, and is volatile with steam. It is soluble in chloro¬ 
form, benzene, ether, and alcohol, but only sparingly in water; Ko 
crystalline salts were obtained. P. S. K. 

Paraxyloquiuolinesulphonic Acids. By B. KTS^tino and J. 
Fbuhling (JSer., 21, 3156— ^SXb8).‘^XyloqmnoU7mulph(mio aoid^ 
[Meg: SO3H = 1:4:2] (compare Nolting and Kohn, Abstr., 1886, 
355), crystallises in prisms, and is very readily soluble in hot water 
and dilute acetic acid, but only sparingly in cold water. The barium 
salt, (OuNHio*S 03 ) 2 Ba + H 2 O, crystallises in needles, loses ite water ^t 
150°, and is readily soluble iu hot water. The potassium salt crys¬ 
tallises with 1 mol. HiO, and is readily soluble. 

Xyloquinolinesulphonio acid, [Mea: SO 3 H = 1 : 4 : 3], can be pre¬ 
pared from paraxylidineparasulphonio acid by Skraup’s reaction, or 
by heating paraxyloqninoJinewith fuming sulphuric acid for 36 hours* 
It resembles the preceding compound, but is more sparingly soluble. 
The barium bM crystallises in plates with 1 or 2 mpls* H^O. The 
potasnum salt crystallises in anhydrous needles or plates. 

Paraxyloquinoline is obtained when either of the above adds or any 
of their salts is distilled with ammoniam chloride, but it is more 
easily prepared from paraxylidine. P. S. K. 
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Isoqumoline. By Gr. Goldschmiedt (Monatsh., 9, 675—684),— 
The author has previously showu fAbstr., 1888, 302) that papaverine 
and its compounds with methyl iodide and ethyl iodide yield imides 
of hemipinic acid when oxidised with permanganate. This property of 
forming imides on oxidation with permanganate appears to be 
common to all isoquinoline-derivatives, the base itself giving phthal- 
imide. 

Isoquinoline ethohromide^ on oxidation, appears to give ethylphthal- 
imide, but the quantity obtained was insufficient for analysis. 

Isoquinoline henzyl chloride is formed on mixing its constituents in 
molecular proportion. It crystallises, although not easily, in prisms, 
dissolves readily in water and alcohol, but is only slightly soluble in 
ether and benzene. When oxidised with permanganate, it gives 
benzylphthalimide melting at 115—116®. 

Isoquinoline pkemcyl bromide is most conveniently prepared by 
mixing molecular proportions of its constituents dissolved in benzene. 
It crystallises from alcohol in prisms, which melt at 205® to a golden- 
red liquid, and furnishes a nitro-compound which in its toxicological 
action resembles the corresponding quinoline-derivative. On oxidation 
with permanganate, a nearly pure phenacylphthalimide, melting at 
166--168®, was formed. G. T. M. 

Creniinmes. By G. S. Johkson (Proo. Roy. Soc., 43, 493—534). 
-^Iformltil urine when boiled with picric acid in alkaline solution 
canses a reduction to picramate. About one-fourth of the cupnc 
oxide reducing power of normal urine is due to uric acid, whilst the 
remaining three-fourths has been variously accounted for. The 
author finds that it is due to a creatinine which can be best 
precipitated by adding sodium acetate and mercuric chloride to 
normal nrine. A fiocculent precipitate is first produced, which is 
succeeded by one which is apparently crystalline, but T(fhich under the 
microscope is found to consist of globules. It has a constitution 
4 ( 04 H 6 HgN 30 ,H 01 ), 3 HgCl 2 + 2 H 3 O. The hydrochloride of the base, 
O^HiKsOiBCl, is prepared by decomposing the mercury salt with 
hydrogen sulphide. It is soluble in water and alcohol. Ho precipi¬ 
tate is produced with mercuric chloride until sodium acetate has been 
added. With platinum chloride in alcoholic solution it gives an 
anhydrous salt, (C 4 H 7 H 30 )fi,H 2 PtGl 6 ; in aqueous solution a salt, 
( 04 H 7 Hs 0 ) 3 ,H 2 PtCle + 2 H 2 O, is formed. The free base is obtained 
by treating the hydrochloride with lead hydroxide; it can be obtained 
in three forms, according to the temperature at which the solution is 
evaporated. If the crystals are dissolved in a small quantity of cold 
wal^r and evaporated in a vacuum»effiorescent creatinine is obtained in 
square prisms, which acquh’e a porcelain-like appearance as the water 
of crystalli^tion evaporates. But if the evaporation is conducted at 
60®, anhydrous crystals of tabular ^-creatinine of urine are obtained, 
which when dissolved and again evaporated ih the cold ^ive effior- 
escent creatinine. Finally if effloresced creatinine is dissolved at JOO®, 
tabular <t-creatinine of urine is obtained, and:this when di^l^v^'ahd 
evaporated in the cold reorystaBi^-es unchanged; 2 'tnols of 
of urine are equivalent in 3?educing power WI nidk whilst 
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3 iRols. of flest creatinine are required to eifect the Rame amount of 
reduction. The efflorescent creatinine has the same solubilitj in water 
as the tabular a-salt. Urine creatinine differs from flesh creatinine in 
its power of redaction, in the composition of its platinochloride, and 
in its solubility in water and alcohol. Boiled with water, the creati¬ 
nine is converted into urinary creatine, C 4 H 9 N 3 O + HsO. It can be 
converted by Liebig’s process into a creatinine hydrochloride, which is 
identical with that obtained from flesh creatine by the same process. 
From this hydrochloride four'different creatinines are obtained, which 
are not identical with the above creatinines directly prepared. Crys¬ 
tallographic measurements of the natural creatinines are given. The 
creatinines from urinary creatine have less reducing powers than the 
natural creatinines, but greater than that of creatinine from flesh 
creatine. 

Measurements by Hartley of the absorption-spectra of creatinine 
from flesh creatine (Liebig’s process), and of the new base from 
urine, are given. The spectra are similar, the bands being caused 
by condensation of numerous oxygen- and nitrogen-atoms, as in uric 
acid. The actinic absorption is greater for the urine creatinine than 
for creatinine from flesh., H, K. T. 

Bases formed by the Action of Potash on Additive Pro- 
dncts of Papaverine. By A. Stransky (Monaish., 9, 751—761; 
compare Clans and Ritzfeld, Abstr., 1886, 996).—On boiling papa¬ 
verine ethobromide with aqueous potash for several hours, a brown, 
resinous substance is formed. It may be crystallised from water and 
alcohol, and forms prismatic plates, which have the formula 
0 (C 2 oH 3 ilSr 04 Et)g, and melt at 72°. From this oxide, the following 
compounds may be obtained—The chloride, O^HgihrOiEtOl, which 
crystallises from alcohol in rhombic needles melting at 80°; the 
platinochloride, (C 2 oH 3 iN 04 EtCl) 2 ,PtCl 4 ; the picrate, crystallising in 
light yellow plates; and the chromate, (C 2 oH 2 ijN' 04 Et) 2 Crs 07 , crystal¬ 
lising in yellow needles or plates and melting at 78*^. 

Papaverine benzyl chloride under the same conditions gives the 
oxide, (C 2 oH 2 i]SF 04 C 7 H 7 ) 20 , which crystallises in needles melting at 
165°. The chromate, ( 03 oH 2 iH 04 C 7 H 7 ) 2 Cr» 07 , forms yellow plates, 
which melt with decomposition at 85°, and the picrate, 

(OaoH2,N04C7H7)C,H3H307, 

crystallises in plates melting at 185°, 

Pavaverine methiodide (30 grams), potash (60 grams), and water 
(300 grams) when boiled together for 20 minutes give a product 
crystallising in greenish-yellow needles meltiM at 215°, efflorescing 
on exposure to air, and giving the hydroxide OaoHgiNOiMe-OH when 
heated at 10Q°. ^ The corresponding picrate crystallises ^ in plates 
melting at 205°, and the chromate in small needles melting at 85°. 

a T. M. 

Papaverine-derivatives. By G, Goluschmiedt and 0. Oster- 
9, 762—777; compare Abstr., 1886, 83, 478; 1887, 
163 j ^1888, 302y 1116,1118).—The authors find that the two acids of 
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the formula CioHioOe, obtaiued by the oxidation of narco tine and 
papaverine respectively, are not identical, as was previously supposed. 
The acid from narcotiue (hemipinic acid) forms crystals belonging to 
the monoclinic system, commences to fuse in open tubes at 160—161°, 
in closed tubes at 156—158®, and gives an orange-red precipitate 
“with ferric chloride, but no precipitate with silver nitrate. The cor¬ 
responding anhydride melts at 166—167®, the ethylimide at 96°. The* 
acid fi-om papaverine (metahemipinic acid) crystallises in the rhombic 
system, commences to fuse in open tubes at 174—175°, in closed tubes 
at 172—173°, gives a deep orange-red precipitate with ferric chloride, 
and a crystalline precipitate (needles) with silver nitrate. The corre¬ 
sponding cifihydTide melts at l/'5°, the ethylifn/ide at 230®. 

Gr. T. M. 

Constitution of Papaverine. By Gr. Q-oldschmiedt ( Monatsh ,, 9, 
773—7815 compare preceding Abstracts).—Metahemipinic acid ob¬ 
tained by the oxidation of papaverine is dimethoxy-orthophthalio acid, 
C6H2(OMe)o(COOH)2 [(OMe)2 : (COOH)2 == 1 : 2 : 4 : 5],and difers 
from hemipinic acid hj giving protocatechuio acid [COOH : (OH)a = 
1 : 3 r 4] on fusion with potash. The constitution of papaverine must 
therefore be represented by the formula— 






OMe 


OHe 




OM© 


G. T. M. 


Strychnine, By " W , F. Loebisch and H. Malfatti ( Monatsh ^ 9, 
@26—633 5 compare Abstr., 1887, 282).—Stoehr, on distilling strych¬ 
nine with quicklime, obtained a mixture of scatole, and ^-methyl- 
pyridine, The authors find that when the alkaloid is distilled with 
soda-lime, iu addition to the above-mentioned compounds, carbazole 
is formed, in quantity equal to 0*5 per cent, of the strychnine used. 

G. T. M. 

Relations between Atropine and Hyoscyamine, By A. 
Laubnburg 21, 3065:—3070).—The author is of the opinion that 
atropine is an inactive base, and that it stands in the same relation to 
hyoscyamine as racemic acid to laevotartaric acid; moreover, that the 
supposed conversion of atropine into hyoscyamine, although possible^ 
has not hitherto been accomplished, and that all observations to the 
contrary result from the employment of impure atropine. (Compare 
Will aud Bredig, Abstr,, 1888,1316.) This view is supported by the 
following experirnents:—20 grams, of atropine aui*ocliloride, prepared 
from ^‘pure’' atropine, was recrystallised 14 times, and yielded 
1 gram of hyoscyamine aurochlonde. Another sample of atropine 
aurochloride, prepared from the purest commercial atropine, which 
had been further purified by recrystalHsing many times, and then 
melted at 114°, was recrystalHsed 14 times. 1 gram of atropine 
aurochloride was obtained; it melted at about 140®, and an 18 per 
cent, solution of the free base prepared from this sample of salt was 
optically inactive. ; 
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Atropine eadtnioiodide crystallises from alcohol in needles, and is 
almost insoluble in water. F. S. K. 

Constitution of Berberine. By S. Hoooewerff and-W. A. van 
Dorp {Eec, Trav, Ghim., 7, 206—209).—The view is expressed that 
berberine is a derivative of isoqninoline, and the authors are engaged 
on experiments with the object of proving this. 

Commercial Preparation and Partial Ssmthesis of Cocaine. 
By C. Lxebermakn and P. Giesel 21 , 3196—3202).—Most of 

the amorphous alkaloids, obtained in the preparation of cocaine, yield 
ecgonine when boiled for about an hoar with hydrochloric acid 
(compare Liebermann, Abstr., 1888, 1210). The ecgonine dan be 
isolated by evaporating the filtered solution to dryness, boiling the 
residue with a small quantity of alcohol to remove impurities, decom¬ 
posing the salt with sodium carbonate, and recrystallising the, base 
from alcohol. 

Benzoylecgonine can be easily obtained by treating ecgonine with 
benzoic chloride or benzoic anhydride, bnt the yield is not g^d in 
either case. , The following method, however, gives very good 
results:—Benzoic anhydride (a little more than 1 mol.) is gradnally 
added to a hot, saturated, aqueous solution of ecgonine (1 mol.), and 
the mixture is heated on the water-bath for about an hour. The cold 
product is shaken with ether to remove benzoic acid and anhydride, and 
the residue is rubbed and washed with a small quantity of water on the 
filter-pump. The yield is about 80 per cent, of the ecgonine employed. 
Small quantities of benzoyleogonine can be obtaiued by evaporating 
the mother-liquor, and if the filtrate is again treated with benzoic 
anhydride, the greater part of the unchanged ecgonine is converted 
into the benzoyl-derivative. The whole of the excess of benSioic acid 
(anhydride) employed can he obtained from the ethereal eistract, 

• Anbydroeegonine melts at 235®, is far less readily soluble in alcohol 
than ecgonine, and the crystals ejffioresce when kept in a partial vacunm. 
The hydrochloride is, however, far more readily soluble in alcohol than 
ecgonine hydrochloride. 

Cocaine was pi'epared by Einhom’s method from the benzoyl* 
ecgonine obtained as described above, and the preparation was found 
to be identical with the natural alkaloid in every respect. 

It has been observed by, Lessen that, when a solution of cocaine 
hydrochloride is precipitated with ammonia, the precipitate is redis- 
solved on adding more ammonia. The authors find that this pheno¬ 
menon is simply due to the additional quantity of water, und not to 
; any solvent action of the alkali. & 

' ■- ' ' , ' ' pV-?. , 

Cocaine. Bj A. Einhobn {Ser., 21 , 3029— 

J^Sa-(f«syac^io ,<uM, OsNHiMe’CBz(OH)-GOOH, 
a 3 p«F cent, solution of potassinm pemaagainat®' OJo.) k 
graduaEy added, with, constant stirring, to an-afneoas ’^l litre, of 
Tijrater) solataon.of feenaoylecgonine (5 grams) andrsodimn carbpnate. 

■ yh® of potBssinro .permangfinate is redoeed'wife alcohol in the 

^d, the filtered solntion carefnEj acidified wife , hydroohlori® acid 
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and evaporated; tlie crystalline residue is extracted with and recrys- 
tallised from alcohol, and the resulting hydrochloride decomposed by 
boiling with ammonia. The acid which separates from the ammoni- 
acal solution crystallises from alcohol or hot water in large prisms, 
melts at 230° with decomposition, and yields benzoic acid and cocayl- 
hydroxyacetic acid (see below) when heated with concentx'ated hydro¬ 
chloric acid. The hydrochloride^ Ci 6 Hi 7 l^ 04 ,H 01 , crystallises from 
alcohol in plates with 2 raols. H 2 O, and melts at 2L7—218°. The 
o^uroMoride, 0 i 5 Hi 7 N 04 ,HAnCl 4 , crystallises from dilute hydrochloric 
acid in yellow needles, melting at 228° with decomposition. The 
platinochloride, 0 i 6 Hi 7 !N’O 4 ,H 2 PtCl 6 , separates from water in yellowish- 
red, nodular crystals, containing water and melting at 233°. The 
methyl salt, prepared by passing hydrogen chloride into a methyl 
alcohol solution of the acid, was obtained in an oily condition; it is 
readily soluble in water, and the solution in hydrochloric acid yields 
an aurochloride, 0 i 8 Hi 9 N 04 ,HAuCl 4 , which crystallises in long needles, 
melts at 181—182°, and is sparingly soluble in water. The ethyl salt, 
prepared in like manner, is also an oil; the aurochloride^ 

CnH24]Sr04,HAu0l4, 

separates from acidified alcohol in yellow crystals, melts at 160*5°, 
and is very sparingly soluble in water. 

Oocaylhydroxyacetic aad, C 5 !NFH 7 Me*OH(OH)*COOH, is formed in 
the preparation of the benzoyl-derivative, when the oxidation product 
is evaporated in an acid solution. It can be obtained by gradually 
adding a 3 per cent, solution of potassium permanganate (900 c.o.) to 
an aqueous (1| litres of water) , solution of ecgonine hydrochloride 
(6 grams) and sodium carbonate. The hydrochloride, C 8 Hi^ 03 ,HCl + 
H 2 O, is isolated as described above. The free hase is obtained in the 
pure state by decomposing the aurochloride with hydrogen sulphide, 
evaporating the filtrate, recrystallising the residue from a mixture of 
methyl alcohol and ether, and decomposing an aqueous solution of the 
resulting hydrochloride with silver oxide. It separates in long 
needles, or in thick prisms, when ether is added to a.n aqueous methyl 
or ethyl alcohol solution, and melts at 233”. The aurochloride, 
CeHjaHOajHAuOhj crystallises from dilute hydrochloric acid in yellow 
needles containing 2 mols. HvO, and melts at 211°, It ci'ystallises 
from alcohol in short, thick, well-defined prisms containing alcohol. 

Anhydroeogonine can be prepared by heating cocaine for four hours 
at 140° with glacial acetic acid saturated with hydrochloric acid. 
When anhydroecgonine is oxidised with dilute potassium permanga¬ 
nate, as described above, small quantities of ecgonine or cocayl- 
hydroxyacetio acid are formed according to the conditions of the 
experiment. , A Jiydrocarbon, ammonium chloride, methyl chloride, 
very small quantities of a secondary base, and resinous products are 
formed when anhydroecgonine hydrochloride is heated at 230° for a 
long time with glacial acetic acid saturated at 0° with hydrogen 
chloride. When anhydroecgonine is heated with water at 150^ it is 
partially deeothposed into an acid and; methylamine^ but all attempta 
to prepare a simple pyridine-derivative from the ba^ were unsnc- 
cessfuL ' ' '' , >' \ 

VOL. XVI. ' ^ \ ^^ ' i / ' ' » ' , 
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Gocame metModide, 01711211704,Mel, prepared by beating cocaine 
(1 mob) with methyl iodide (1 mol.) at 100°, crystallises from absolute 
alcohol in shining plates, melts at 164®, and is sparingly soluble in 
alcohol. 

Gocame mefhochlonde, Ci7H2il704,MeCl, prepared by treating the 
preceding compound with silver chloride, crystallises from a mixture 
of alcohol and ether in small needles or plates, melts at 152*5°, and is 
very readily soluble in water. 

MetliylanJiydroecgonine methiodide, CioHisNOajMel, is‘ formed, to« 
gether with benzoic acid, when an aqueous solution of cocaine 
methiodide is heated at 100®. It crystallises from alcohol in slender, 
yellowish needles, or in well-defined prisms, and melts at 195—196®. 

When cocaine methiodide is heated at 140® with glacial acetic acid, 
previously saturated with hydrogen chloride, benzoic acid and a 
compound containing both iodine and chlorine are produced. When 
the last-named substance is treated with silver oxide, a crystalline, 
hygroscopic base is obtained. 

Anhydroecgonine methiodide, 0ipHi6l702T, is formed when an aqneons 
solution of the base just described is treated with hydriodic acid. It 
crystallises from alcohol or water in long prisms, containing 1 mol. 
H 2 O, and melts at 207—208®. The constitution of cocaine is probably 

F. S. E. 

An Acid from Cod-liver Oil. By A. Gautier and L. Mourquks 
(Oompt. rmd., 107, 740—748).—Cod-liver oil contains an acid in the 
form of an unstable compound resembling the lecithins, which decom¬ 
poses in contact with acids or alkalis, and yields glycerol, phosphoric 
acid, and the new complex acid. Lecithins themselves are present 
in the oil, and add to its value by presenting phosphorus in a readily 
assimilable form. 

The oil is systematically extracted with alcohol of 36 per cent, 
containing 8 per cent, of hydrochloric acid, and the solution is satu¬ 
rated with potassium carbonate and distilled in a vacuum at 45®.. 
The residue is acidified, heated for a moment at 100®, and extracted 
with alcohol at 85°. The latter dissolves the acid, which separates m 
a viscid, colourless substance on cooling or on adding water. 
crude product is dissolved in potash, neutralised with nitric acid,,iin<i 
lead acetate added so long as the precipitate is not discoloured./ 
lead precipitate is washed with water, decomposed by hydrogen ^1- 
phide, and the solution filtered whilst hot. The lead sulphide is 
washed with hot alcohol, and the washings and the original filtrate 
are evaporated in a vacuum. The new acid, morrhuio add , orysW- 
lises in soft, yellowish, square plates of the composition 
which diSers from tyrosine by only, ^ . 

Morrhuic acid has a disagreeable odour recalling Msat of kelp j whma 
freshly precipitated it is oily and viscid, bui it giuduaily solidifies. 
It dissolves in hot water, but separates on cooling, and is soluble in 
alcohol, but only, slightly soluble in ether. It reddens litmus, decom- 
carbonates, and fornos Crystallisable salts with the alkalis; its 
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solutions give precipitates witli lead and silver, but not with copper 
salts. Morrhuic acid also combines with acids and forms a crystal¬ 
line hydrochloride, which is decomposed by water, morrhuic acid 
separating in the form of an emulsion ; the platinochloride is soluble 
and crystallises in very small prisms; the aurochloride forms an 
amorphous precipitate which readily alters when heated. 

When distilled with lime, morrhuic acid yields a base which 
gives with methyl iodide and potash the reaction characteristic 
of the pyridines. When oxidised with potassium permanganate, it 
yields a monobasic pyridinecarboxylic acid, which crystallises in 
prisms and rhomboidal lamellae, and forms a platinochloride and an 
aurochloride. 

The silver salt of morrhuic acid contains 2 atoms of the metal, and 
hence it is bibasic. The fact that it gives no precipitate with copper 
acetate indicates that the carboxyl is not in dii^ect union with the 
pyridme-ring, and it probably has the constitution 

This formula explains the ready reduction of the silver salt even in 
the cold. 

De Jongh’s gaduine is probably identical with morrhuic acid. 

0. H. B. 

Aotion of Phosphorus Oxychloride on Cholic Acid, By R. 
OAMrANi (Qazzetta, 18, 88—89).—The cholic acid employed was 
prepared from ox^bile by boiling it with dilute hydrochloric 
acid for 24 hoCrs, and then isolating the acid in the usual way. 
The phosphorus oxychloride (12 grams) is added drop by drop to 
the cholic acid (5 grams) in fine powder; a powerful reaction takes, 
place, and as, soon as it has subsided, the product is thoroughly 
washed with boiling water, and allowed to dry at the ordinai-y tem- 
pemture. It is a greenish-yellow powder, very sparingly soluble in 
^cobol, but easily in ether; this, on evaporation, leaves it as a brown, 
antiorphous, vitreous residue. On analysis, it gave numbers corre¬ 
sponding with the formula* CadHsaOs- It is insoluble in aqueous alka¬ 
line solutions, but ou long boiling with alcoholic potash it dissolves 
and is reconverted into cholic acid, which is precipitated from the 
solution on adding hydrochloric acid. The compound, therefore, is 
the anhydride of cholic acid. 0, E. 0. 

Gelatluotm State of Albuminoid Substances, By Y. Michai- 
Mss, Ohrnn, So<i., 1887, 19, 666—690,; 1888, 20, B5---72, 
159^179, 274—360, 380—388).—After giving- the history of this 
and similar subjects (colloidal matters in general), the author shows 
the conditions under which white of egg from ^ different sources 
exists in various solutions, precipitates, and gelatinous coagulate, 
and in coagulates Obtained by'heat, bow these different modifications 
are formed and transformed, and- describes at some length thrii* 
properties (chemical and physical), especially those of Tarcfe«|nOlPs 

tata-albumin ” and its behaviour towards solutions of. salts 

at different temperatures; as well m obtained' 
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(see Abstr,, 1887, 856). The mutual actions of different kinds of 
albuminoid substances are also studied, and it is shown tbat albumins 
are acid, and globulins basic compounds. Gelatinisation of albumin 
in tbe first phase is due to bydration; in its subsequent phases to 
dehydration, which is more or less complete according to tbe condi¬ 
tions. B. B. 


Physiological Chemistry. 


Primary and Secondary Oxidation. By 0. Nassb (Fflilger\$ 
ArcMvy 41, 378—380).— A. distinction is drawn between direct oxida¬ 
tion (oxidation occurring at the body temperature in the blood and 
fluids of the body by neutral oxygen combining with some readily 
oxidisable matter), primary oxidation (such as occurs in. the body 
chiefly; tbe complex molecules are first altered by some ferment 
action in order to render them readily oxidisable), and secondary 
oxidation (oxidation of products of metabolism which have been 
formed by other processes than oxidation). The influence of readily 
oxidisable substances, such as fat and phenol, given in the food, on 
secondary oxidation was investigated, the urine being examined, 
for ethereal hydrogen sulphates and glycuronic acid; it was found 
that the burning of fat in the.organism furthers secondary oxidation 
processes, as is shown by the rise in the amount of ethereal hydrogen 
sulphates and fall in the glycuronic acid on the days on which fat was, 
given with the food. W. D. H. 

The Influence of Light on Oxidation in Animals. By J. 

Lobb {Ffiuger^s Arcliw^ 42, 393—407),—The comparison of plants 
with animals has suggested the question whether light influences the 
chemical processes in animals as, according to several experimenters, 
it does in those plants which contain chlorophyll. Moleschott (Wien» 
med, Wochenseh^ 1885) found in frogs that more carbonic anhydride was 
produced in the light than in the dai'k. But here no observations 
were made as to whether the animals moved much or little during 
the experiments. In the light, animals are more stimulated to move¬ 
ment, and muscular activity alone might thus explain the increased 
production of carbonic anhydride, v. Platen (Ffiuger^s Archm^ 11, 
272) observed also an increase in gaseous metabolism, and foupd, 
moreover, that the illumination of the retina by light also produced, 
apparently reflexly through the central nervous system, a, similar 
effect. Speck, {Aroh, /. es&p. FaiK Fharmah, 12), however,.arrived 
at the conclusion that in the hurcan subject, light of itself produces 
no increase in oxidation processes. On the local action of light on 
tissues removed from the body, but still retaining some vitality, the 
experiments recorded by Fabinx and others are unsatisfactory and 
bSlcortclusive, very little care having been taken to avoid putrefaction, 
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and even if this had not occurred the tissues were dying, and not 
living healthily. Moreover, the influence of changing atmospheric 
temperature seems also to have been neglected. 

In the present research, these sources of error were avoided by 
taking lepidopterous larvae in the chrysalis stage when movements are 
practically absent. A number of these were weighed and placed in 
a closed glass vessel witliin a beaker of water, and exposed to diffused 
daylight. Others were exactly similarly treated, except that instead 
of water, a solution of nigrosine of the same temperature was used, 
so that they were in darkness. At the end of the experiment, they 
were again weighed; those which had lost most weight would be 
those which had undergone most active oxidation; but in case some 
individual peculiarities of the pupse themselves might have produced 
these effects, a control experiment was performed by reversing the 
conditions; those which before were in the light were now put in the 
dark, and vice versd. 

From a number of experiments the conclnsion was finally drawn 
that light produces in these animals no increase of oxidation pro¬ 
cesses ; that light has in fact no influence at all on these processes. 
These simple experiments were fully confirmed by more complex 
ones in which analyses of the oxygen used and carbonic anhydinde 
produced were measured. 

This, negatives the idea that light has any local action on animal 
tissues, although it does not at all contradict the conclnsion that light 
may have an indirect eflect on animals with intact central nervous 
system and active muscles, probably in this case a reflex eflecfe 
through the optic nerves or sensory nerves of the cutaneous surface, 

W. D, H. 

The Melting Point and Chemical Composition of Butter as 
Effected by Nutrition. By A. Mayer (Landw, Versuchs-StaL, 
1888, 261—282).—The examination of butter produced by cows 
under various conditions was undertaken to explain if possible why 
Danish butter has a better sale than Dutch in the English markets. 
All that was known on the subject was that the Danish is harder and 
of a better colour. Inquiries showed that whereas in Holland the cows 
were fed on pasture and'* calved in spring, in Denmark they, for the 
most part, drop their calves lata on in the year, and are house fed. 
The cows under examination wer-e fed at various periods on roots, 
hay, grass, clover, and silage, and the analysis of the butter 
produced showed that the percentage of volatile acids varies as the 
specific gravity,; that the melting point does not march parallel with 
specific gravity, but is dependent on the percentage of the oleins, 
butyrin, capronin, Ac., present; the percentage of volatile acids and the 
specific gravity of the butter produced by any bne cow varies more 
considerably than is generally supposed when the experimental con¬ 
ditions are changed: the percentage of volatile fatty acids is de¬ 
pendent on the period of lactation, rising as the period progresses, 
but it is also dependent on the fading, being highest when roots, 
meadow-grass, and clover are given, and lowest with ensilage: on the 
contrary, ensilage and hay produced a butter of high melting point, 
whilst grass or clover, whether as pasture or given ip the house, 
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lowers tlie melting point: the solidifying point follows the melting 
point, rising and falling with it. E. W. P. 

Proteid Metabolism in Man. By F. Hirschfelb {Tfiuger'^s 
Archiv, 41, 53d—565).—The following are tbe hnal contusions 
drawn by the author from his research. It is possible for a healthy 
man (in one case for 16 days, in another for 10 days) to maintain a 
nitrogenous balance and equal body weight on from 5—8 grams of 
nitrogen daily: this corresponds to 30—35 grams of pr,oteid; or if 
one excepts the days on which very little nitrogen (5 grams) was 
taken, the conclusion that 35—40 grams of proteid per diem is suffi¬ 
cient can certainly be drawn. Whether this would he possible for 
periods longer than those mentioned cannot be stated. 

This is contrary to the generally received opinion that an adult 
man requires 100—120 grams of proteid daily, and that it is dangerous 
to ingest less, or else the tissue-proteids will be disintegrated. On the 
contrary, so much proteid as this increases the tissue-proteid (unless 
great activity compensates for this hypertrophy), and the fat of the 
organism also increases. W, D. H. 

Glycogen. By E. Kbissee (Ohem. Gentr., 1888,1083, from Gentr. 
FhysioLy 1888, 141—142).—Tbe author conducted experiments with 
mice fed with about 80 different sorts of food in order to determine 
the extent to which tbe glycogen of the liver is affected by them. 
Morphine, amygdalin, and mytilotoxin appear to cause a’n aocumnlai* 
tion of glycogen. The health of the animals was no doubt of con¬ 
siderable influence on tbe amount of glycogen, alrbough in one case, 
that of a mouse fed on mytilotoxin, and seriously ill, the liver con¬ 
tained a considerable quantity of glycogen, whilst, on the other hand, 
with several animals fed on papain, asparagine, coniferin, coumarin, 
and in perfect health, the liver contained no glycogen. 

J. W. L. . 

Synthetical Processes in the Animal Organism. By E. 
Pflugee {Pfluger's Archiv^ 42,144—154).—A living liver free from 
glycogen will again form that substance, not only from carbohydmtes 
but from glycerol, gelatin, or proteid. v. Mei'ing fed dogs on phio- 
ridzin, whei’eby they became diabetic, and in a few days all carbo¬ 
hydrate material in the body had been discharged in the urine as 
sugar. If now the same drug was given to the same animals after a 
few days’ interval, during which they had no food, they once more 
became intensely diabetic, and the quantity of sugax^ pasised vfas m> 
enormous that it'cannot be supposed to have come from %ha drug 
itself {Verhmidl. VI Gongresses innere$ Med, Wteiadew*, 1887).’ Oue 
explanation of, the, way in which glycogen is formed after the ad¬ 
ministration of glycerol, is the well-known “ economy iheoryj” another 
is that glycerol and like substances act as stimuli to liw activity. It 
certainly cannot, be supposed that glycogen is directly formed from 
■ tjhe substance administered—or at least not hi all c^es; for instance, 
from ammonium carbonate. The question then arises s^s to the, genetic 
relationship exis^g between glycogen and nalbuinin. Experiments 
the deoomposition.products of proteids have in no case yielded a 
and not only that, but proterds never yield any of 
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the decomposition products of carboliydrates (lactic acid, mucic acid, 
tartaric acid, &c.). Still, we have the formation of glycogen taking 
place in the liver when no food but albuminous food is taken* 

■ The following general considerations will, however, lead to a better 
understanding of the subject. The chemical differences between 
animal and vegetable cells are not so great as was at one time sup¬ 
posed. Their chemical composition, so far as it is known, is the 
same ; all living cells breathe oxygen, and produce carbonic anhydride,’ 
water, and amido-compounds. If the synthetic processes are more 
highly developed in chlorophyll-holding plants, that does not mean 
that synthetic processes are absent from animal cells. As instatices 
of synthetic processes in animal cells, the formation of hippuric acid 
from glycocme and benzoic acid, or of ethereal hydrogen sulphates 
from phenol and sulphuric acid, may be taken. A special kind of 
synthesis must, moreover, occur in the retrogressive metamorphoses 
of proteids which lead to the formation of uric acid and members of 
the same group. In albumin itself, and in the products of albumin 
obtained outside the body, the number of carbon-atoms is much greater 
than that of nitrogen-atoms (indole, leucine, tyrosine, &c.); bnt in 
these products of metamorphoses in the body, the nitrogen and carbon- 
atoms are nearly equal in number, or, as in the cases of urea and 
guanidine, the nitrogen-atoms are the more numerous. The im¬ 
portance of such synthesis occurring in living cells, resulting in the 
formation of cyanogen containing molecules, has been before insisted 
on by the author. . * 

Researches on the formation of fat within the body show that here 
again there are undoubtedly syntheses occurring as the result of the 
activity of living cells: in fact, reactions occur which cannot be 
repeated in the laboratory or explained by any known chemical laws; 
they are probably, therefore, the result of a breaking down of molecules 
in the first place, and the living cells then building up entirely new 
materials of a complicated nature from the simple carbon compounds 
m liberated. 

The carbohydrates, for example, are derivatives of the hexatomic 
alcohol CtfH8(OH)«. But by feeding an animal on starch, the fat of the 
bpdy is increased, and substances containing chains of 16 to 18 atoms of 
carbon linked one to another are formed; and in the case of stearic acid 
at least, we have a number (16) which is not a multiple of 6. By 
:this synthesis, tbo, we have substances which possess the property of 
cinmdar polarisation changed into those which are optically inactive. 
The first change must, however, be a process of reduction; metaMic 
^daanges must occur, and no nutrient material stimulates metabolism 
like proteid; this explains why feeding on starch mixed with a small 
i^moant of proieid produces ,fat, and without it will not. The proteid 
admixture is, however, so small that it alone will not explain thegreat 
increase in fat. In other parts, of the animal kingdom, there 
similar occurrences; for instaucO, the formation of beeswax ,from 
honey. Another sample of the sameJrind is, the formation of 
protmd, although thin is not so well proved it# caw. In 

the synthesis of fat feom carbWydtat^ the 
^changed into and^.in the 
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from proteid, the group CH 2 must be changed into CH*OH; in both 
cases, numbers of these groups become linked together. 

The close resemblance between animal and vegetable cells is further 
shown by the fact that many lower plants (bacteria, moulds, &o.) not 
only honrish in solutions of albumin and sugar, but actually shed out 
ferments to convert proteid into peptone, and starch into sugar, and 
thus aid absorption. They breathe oxygen, produce carbonic anhy¬ 
dride, amido-derivatives, and, without the aid of sunlight, fat, carbo¬ 
hydrate, and proteid. Nageli (Sifzher. Bair. Ahad. 1879) 

has, however, shown that these fungi will assimilate carbon from 
compounds in which it is combined with hydrogen (amines, &c.), but 
nob from those where it is combined with nitrogen (cyanogen). 

W. D. H. 

The Sugar-contents of the Horse's Stomach, By Eulen- 
BBRGEB and Hofmeister {Pfluger's ArcMv^ 41, 484—489).—Seegen 
(Abstr., 1888,171) has commented on the small quantities of sugan 
found in the stomach and intestines, and considers that this may be 
explained by its rapid absorption immediately it is formed. 

The authors state that although a similar state of things may occur 
with peptone formed from albuminous food, it is certainly not the 
case in horses and pigs fed on starchy food. The quantity of sugar 
in the alimentary tract of these animals varies, but they have found 
from 1 to 3*5 per cent, of sugar (30—150 grams) in the stome^h of 
the horse, and from 0*6 to 0*8 in the stomach of the pig.^ 

The conditions on which the varying amount of sugar depends 
are :—(1) Length of time after meal: the highest amount is present 
1 to l^ hours after a meal; (2) abundance or otherwise of hydrochloric 
acid in the gastric juice, which stops the conversion of starch into sugar j 
(3) condition of the starch in the food, whether cooked or uncooked, 
corn or potatoes, &c.; (4) another condition which must not be over¬ 
looked is the difference of secretion in different parts of the stomach, 
and if the contents are not properly mixed, more sugar will be found 
in one part than another (Abstr., 1886, 952; 1887, 743, 744). 
Seegen appears to have killed his animals too late, S-l—13 hours 
after a meal, W. D. H. 

Post-mortem Pormation of Sugar in the Liver. By H. 
Girard (Pfli/ger's ArcMv^ 41, 294—302).—The table (p. 177) gives 
the results of estimations of the percentage of sugar and glycogen in 
pieces of the liver, at varying peinods after death, 

These figures show that the increase in sugar corresponds with the 
decrease in glycogen; and the conclusion drawn is, that the sugar is 
formed from the glycogen., This conclusion is contrary, however, 
to the belief of, Seegen, who considers that sugar is formed from 
peptone. , , , 

In addition to this, the following facts were also made out:—That 
the power of liver cells to change a' solution of glycogen into sugar is 
not destroyed after death, even though disease may, during life, have 
deprived the liyer ,of all its glycogen. The presence of blood in the 
li>er «^sists in the process. Other tissues,>uch as muscles whiqh 
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Animal. 

10 minutes after 
death. 

24 hours after 
death. 

48 hours after 
death. 

Sugar. 

Q-ly cogen. 

Sugar. 

G-lycogen. 

Sugar. 

Glycogen. 

Bog, 1... 

0'65 

2*12 

1-80 

0-76 

1-75 

0-75 

„ 2. 

0-74 

4-05 

3*00 

1*50 

8*12 

1*38 

„ s . 

0-96 

4'73 

3*50 

1*80 

3-73 

1*45 

„ 4.. ... 

0-86 

3*56 

3*35 

0*80 

3*30 

0*67 

Oat, 1 ..... 

0'48 

6-88 

2*95 

3*20 

3*06 

2*88 

„ 2. 

0*62 

4-96 

3 15 

2*08 

3*48 

1*87 

Rabbit .....- 

0*75 

9-56 

3*58 

6*35 

3*85 

4*28 

)i * •* .. 

0-65 1 

1 

10-25 

4*12 

6*24 

4*20 

5*05 


contain glycogen, have a similar property, namely, their glycogen is 
transformed rfter death into sugar; a solution of glycogen placed in 
contact with the muscle, especially when hlood is present also, is 
similarly acted on. 

If the liver is deprived of glycogen by disease, no sugar is formed 
in it after death. The liver, after death, moreover, does not possess 
the property of changing peptone into sugar. W. D. H. 

Aqueous Humour. By K^unn 41, 200-~-202). 

—Contradictory statements have been made as to the presence or 
absence of grape-sugar in the aqueous humour. In the present 
experiments, the aqueous humour of the rabbit and ox was used; the 
humour was withdrawn from the anterior chamber of the eye by a 
Pravaz; syringe, and the amount drawn from a single eye was suffi¬ 
cient to show, with Trommer’s test, that a substance is alvrays present 
which reduces copper oxide. This cannot be alcaptone (catechol), as 
it is not precipitated by lead acetate. It also reduces mercury. Two 
quantitative estimations were made with large quantities of the fluid, 
by means of the saccharimeter; the result in one case gave a per¬ 
centage of 0’044 sugar, in the Other 0*033. W. D. H. 


Lactic Acid in Pal© and Bed Muscles. By W. Glbiiss 
{PfiUger^s Arohiv, ^ 1 , 69—75).—Pale muscles from the frog and the 
red muscles from the tortoise were tetanised to equal extents; their 
acidity was then tested with litmus, the intensity of the change in 
colour being taken as a measure of the amount oi acid present. In 
some eases the degree of the yellow tint, produced by lactic acid in 
dilute solutions of ferric chloride, was used as the test. It was found 
that the quickly contracting 3n,usoles of the frog became acid mnoh 
scKmer, and to a, greater extent, than the slowly^contracting muscles of 
the tortoise. This was found to fee a general rule throughout the 
animal kingdom; if such a muscle as the gasiroonmi^im (pale) of a 
rabbit and the solem (red) of the same animal were compared in 
the same >vay again, the more active mttsclo was the more acm. 
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With regard to the formation of sarcolactic acid during rigor mortis^ 
no difference between the two sets or mascles could be made out. 

W. D. H. 

Citric Acid in Cow's Milk. By Soxhlet (Ghem. Centr.^ 1888, 
1067—1068; see also Landw. Versuchs-Stai., 35, 851—486).—Henkel 
has estimated the amount of citric acid in cow’s milk in the, author’s 
laboratory, and finds it contains 0*9 to i'l gram per Ijtre. This 
quantity is by no means a small one, being equal in amount per day 
per cow to that contained by 2 to 8 lemons. The author calculates 
that the cow’s milk of Bavaria annually contains 40,000"centner 
(= cwt, approx.) of citric acid. Coiidensed milk frequently contains 
ciystals of calcium citrate. 3. W. h. 

Glycollic Acid and Byrotartaric Acid from Suint. By A. 
BuisiiJTE and F. Buisine {Gompt rend.^ 107, 789—791).~-Grlycoliic 
and pyrotartaric acids exist in suint in the form of potassium salts, 
and are separated from that portion of the suint acids which dissolves 
in water, alcohol, and ether. After separation of barium malate and 
the removal of the excess of barium, the solution of the free acid is 
agitated with washed lead hydroxide, which precipitates basic lead 
glycoliate, whilst pyrotartaric and lactic acids remain in solution. 

Glycollic acid constitutes about 1 per cent, and pyrotartaric acid 
about 0*2 per cent, of the dry residue from suint. C. H. B. 

Fate of certain Ferments in the Organism. By H. HcpruAK 
(Ffluger*s Archi% 41, 148—176).—^The result 5f this investigation are 
as follows j— 

1. In normal human mnne, there are varying quantities of pepsin 
and dis static ferments present. The amount of these ferments in the 
urine is related to the intake of food. This point is thoroughly 
worked out, and tables and curves are given of the relative amount of 
pepsin in the urine in connection with the time of day and times of 
meals. 

2. Urine has no power, or hardly any, to destroy pepsin or diastatic 
ferments. 

3. liTonnal human urine contains no trypsfn. 

4. Formal human urine easily destroys small quantities of trypsin. 

5. Very large quantities of trypsin are not destroyed by urine. 

6. If the flow of the pancreatic secretion into the intestine be 
hindered or prevented, trypsin appeal’s abundantly in the ui’ine. 

7. Trypsin is found in the liver, spleen, and kidneys oE various 
animals. This will perhaps explain Herzen’s observation, that a 
mixture of spleen and pancreas undergoes self-digestion more quickly 
than the pancreas alone; the action is a cumulative one. 

W. D. H.. 

Composition of Pearls. By J. Harley and H. S* Harlet (Pw. 

8o6., 43, 461—465),^—quantitative analysis of oyster paarfe gaVe 
the following results :—Calcium carbonate, 9T72 per cent.;; 
matter (animal) 6*94 percent.; water2*28 per cent./ The 
are quite different from those in mother-of-p^rL Peark 
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iu \’i}iegar unless pulyerised, A cocoanut pearl gave on analysis tlie 
same constituents as oyster pearls, but its origin was doubtful. 
Human pearls gave water 2*05 per cent., solids 97*95 per cent.; the 
solids containing cbolesterin, 98*63 per cent., animal matter 1*37 per 
cent. Hence they appeal’ to be pure cbolesterin biliary concretions. 

H. K. T. 

Myxoedema. {Clinical Soc, Trans., Supp. to vol. xxi.)—This 
volume is a report of a Committee appointed to investigate the 
disease known as myxoedema. The section relating to the chemical 
investigation of the tissues and organs from cases of the disease iu 
human beings, as well as that produced artificially in animals by the 
removal of the thyroid body, contains analyses by Di’s. Stevenson, 
Bemays, and Halliburton. The other sections of the report are of 
clinical interest. 

Charles {Medico-Ghirurg. Trans., 61, 62) stated that in the case 
examined by him, the skin yielded 50 times more mucin than normal 
skin does; hence the name mjrxcedema given to the disease. 

Subsequent investigations have not confirmed this. The method 
consisted in extracting the tissue with lime-water (or diluted baryta- 
water), and then precipitating the mucin dissolved out by this 
reagent with excess of acetic acid. This precipitate was collected, 
wasshed, d^ied, and weighed. It is not a method which is absolutely 
accurate, but it gives fairly good comparative results. The following 
wbre the average percentages obtained with normal tissues:— 

Skin (children).. 0*766 

Skin (adults)...................... . .. 0*385 

Connective tissues... ...... 0*521 

Parotid .1 

Heart tendons ...j 

In eases of human myxoedema, although there were instances of 
increase iu the amonut of mucin in the skiu, the average of 10 analyses 
gives a number (0*374 per cent.) which is approximately the same as 
in normal adult skin. With regard to other organs, there wa=j also 
noted a slight occasional increase; the most marked, however, was in 
the csm of the tendons, especially the heart tendons, the avemge of 
five analyses giving a percentage of 1*5. 

Mucin is not only, however, a constituent of the ground substance of 
connective tissue, but it also results from the degeneration of proto¬ 
plasm as in the goblet cells of mucous membranes, and the acini of 
the mucous glands. In one case, the parotid gland was found to con¬ 
tain a large increase of niucin; it normally secretes a clear saliva 
coirtaining no. mucin. This is, the only,case in which, the secreting 
glands were examined, and the result , is interesting, as it coincides 
with what is -seen in the, disease produced in monkeys artificial^. 
Monkeys, shpvf the disease very typwlly, and the increase of 
can also bedampn^traW better m ihrn human 
late stages of the disease in man when white fil^ea 
.p^meated the new ocmneefeva tissue, theinc^esee -of 
ail marked;, in af 
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nracin like tkat found in the not fally developed tissues of very young 
children. Certain classes of animals do not show the typical charac¬ 
teristics of the disease. 

The following table illustrates the quantitative results as obtained 
in monkeys:— 


Animal. 

[ 

Mucin in parts per 1000. 


Skin. 

Tendon. 

Parotid. 

Submaxillary. 

Blood. 

1^0. 1a. Formal. 

0-89 

0*39 

0 

__ 

0 

Fo. 9. „ . i 

Fo. 1. 65 days after 

0-9 

I 

0 

trace 

0 

operation. 

Fo. 3. 32 days after 

3-12 

2-55 

0-72 

6*0 

0*36 

operation. 

Fo. 5. 49 days after 

— 

— 

— 

—■ 

trace 

operation. 

Fo. 10. 7 days after 

2-3 

2-4 i 

1*7 

3*3 i 

0*8 

operation....,. 

0*45 

0*904 

trace 

0*16 

trace 


W. D. H* 


Chemistry of Vegetable Physiology and Agriculture. 


Bacterio-purpurin. By T. W. (Pfluger's AtcU% 42, 

18S—186).—In Pfluger's ArcMv {30, 95) the author has previously 
described a bacterium producing a red pigment, to which he gave 
the name B. photometricum^ as light by varying the amount of red 
pigment influences its movements. Since then he has made a 
number of observations on different varieties of bacteria which pro¬ 
duce a I'ed colour. All belong to the class of sulphur-bacteria 
(Winogradsky, Botan. Zeit., 1887, Fo, 31—37) j that is, hact^ria which 
in the presence of free hydrogen sulphide, oxidise sulphur, forming 
sulphuric acid ; all these bacteria are moreover coloured by a purplish- 
red pigment diffused through their protoplasm—bacterio-purpurin 
(Eay-Lankester) ; they are all also influenced by light like the B, 
pkotomePriemn. This last point distinguishes them from certain 
colourless sulphur-baefceria. , 

‘ Different coloured lights affect the bacteria differently; the most 
powerful being the ultra-red, the yellow, and part of the green. These 
are the places in the absorption-spectrum of bacterio-purpuiin 
where the greatest absorption of light occurs. A table is given of 
the amount,of absorption of light of bacterio-purpurin measured by 
the speotrophotomet^ for the different part of the spectrum. Absorp- 
;tbn and physiological effects are thus closely related to one 
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This fact suggested a comparison between this pigment and chloro¬ 
phyll j and it was then found that bacterio-purpuiin is a chromo- 
phyll, absoi'bing carbonic anhydride, and giving out oxygen in the 
light; sunlight produces this most readily, but the ultra-red works 
only a little less efficiently than mixed light, W. D. H. 

Beer Yeast. By Marti nano rend., 107, 745—748).— 

Observations of the time required to form acrospores do not yield 
results sufficiently precise to distinguish between different species of 
saccharormjces. Experiments in which various species of saccharomyces 
were allowed to act on sterilised solutions of maltose for several days, 
show that 8. oet'evidcB from beer yeast acts more rapidly and com^ 
pletely than 8. ellipsoideus, 8. pastorianns, and 8. apiculatus^ The times 
required for the formation of acrospores were somewhat variable. 

With a solution of saccharose inverted by hydrochloric acid, 8. cere- 
visice and 8. pastoriamis were found to act less completely than 
8. ellipsoidevs. 

Further experiments are required before these observations can be 
utilised for the practical analysis of yeast. 0. H. B. 

Yeast-poisons. By H. Scaunz {Pfluger's Archiv, 42, 517—541). 
—Previous researches by the author {Virohow^s Arch., 108, 427) have 
led him tp the conclusion that drugs produce their effect by raising 
or lowering the physiological processes in animal cells; and that 
small and large doses of any one drug may produce opposite effects 
of this kind. 

The same thing occurs with vegetable cells, the various substances 
that, in large amount, produce stoppage of fermentations, produce, 
when excessively dilute, an increase of the activity of the yeast 
organisms as measured by the amount and pressure of carbonic 
anhydride produced. 

The apparatus used for the investigation is fully described, and the 
results set out in detail, the pressure of carbonic anhydride being 
represented graphically in the form of curves. 

The results, however, may be briefiy summarised in the following 
way for each of the various drugs used 

Mererunc Ghloride.—l^he increase of activity of the yeast showed 
itself most when the amount of dilation was about 1; 500,000- 

lodim .—Here the optimum was reached when the dilution was 
1:600,000 in one series of e^cperiments; 1; 100,000 in another. 

Bromine .—Here two sets of experiments both yielded the dilution 
1; 300,000 as the most favourable for ferment activity, 

Arseniom Acid .—The relation found here>s the best was somewhat 
less than in the foregoing cases; the proportion of 1:40,000 gave the 
most vigorous production of carbonic anhydride: a dilution less than 
this, 1: 50,000, produced uo effect whatever. ^ 

Chromic Acid .—This had to, he used still more concentrated; a 
dilution 1:8000 producing the most marked stimulating effect on the 
micro-organisms. « 

Salicylic Acid.'^The optimum of dilution was here 1: -^00; and 
in the case oifmmic acid l ; 10,000», . ^ 
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Blood Pigment as a Gauge of Gaseous Exchanges in Plants. 

By T. W. Engelmann (Pfluger's AroTiw, 42. 186—188).—The prin¬ 
ciple of this method is not new, as Hoppe-Seyler showed (Zeit 
phfsioh Ghem., 2, 425) that a piece of living Elodea canadensis in 
diluted decomposing blood will in direct sunlight cause the venous 
colour to become arterial, while in the dark the venous colour returns. 
But this same fact may also be used for microscopical investigations 
of living cells or small particles of living plant tissues, and as a test 
for chromophylls. A small spray of spirogyra was mounted on a 
drop of diluted defibrinated ox blood, which had been rendered 
venous by a stream of hydrogen or carbonic anhydride. In 10—15 
minutes in diffuse daylight, in one minute in direct sunlight, the 
blood in the neighbourhood of the green fragment had become 
arterial, while in the dark it once more returned to its venous tint. 
The same change may be watched with a specti’al ocular, or better a 
microspectrophotometer; the one band of haemoglobin giving place 
to the two of oxyhsemoglohin, or the reverse. 

The change occurs at different rates under the infiuence of light 
from different parts of the spectrum :—A spectrum was projected 
under the preparation; the change to the arterial tint occurred in 
that part of the spray of the spirogyra which was lying over the 
outermost part of the visible red, reaching its height, however, about 
the 0 line, and then sank nntil the beginning of the green wa?? 
reached. Sometimes a second effect was seen in the blue-green, and 
a slighter one in the violet. Other chromophylls (for instance, 
bacterio-purpurin, see p, 180) act mutatis mutandis similarly to 
chlorophyll. W. D. H. 

A Plant wMch Destroys the Sense of Taste for Sweets and 
Bitters. By B. Berthold {Ghem. Genir,^ 1888, 1071, from Oenir. 
Med. Wiss., 1888, 460—461).—This drug comes from an Asclepiadea, 
Qymnema syhestre^ found in Assam, on the Coromandel coast, and on 
the African continent, and is a strong woody shrub with long thin 
branches. The Hindoos have used the pulverised bark for a long 
time as an antidote against snake bites. When chewed, the leaves 
possess at first a bitter astringent, later a slightly acid taste. Directly 
after chewing, one loses the power of taste for sweet and bitter 
principles, but only for these two effects on the sense of taste. Sugai" 
tastes like sand and quinine sulphate like chalk. At the end of 
I —2 hours, the normal sense of taste is recovered. The author has com¬ 
menced the chemical investigation, and has succeeded in separating 
three substances, but these are not yet sufBcienfcly characterised, , 

J. W. L. 

OccTaxrenLce of Aluminium in Vascular Cryptogams. By 
. A. H. Church (Frac.Moy. Soc,^ 44, 121—129).—More recent analyses 
, generally recognise the presence of alumina in plants as adventitious. 

, The author has, however, found it to be an important constituent of 
^ Jjycopodiae, for instance, L, alpinum^ L. clavaiim, L. sdago^ 

, and L. cernuum^ whilst in Selaginella spinulosa it is absent. T*h^ 
IS also absent in L. phlegmaria and L. Ulhrdzmy tat these 
found to be epiphytic. Plants closely, related to the 




VEGETABLE PHYSIOLOGY AND AGRICULTURE, 


183 


Tjycopodiae, namely, Uquisetum, Ophioglossum, Salvinia, AfamZea, 
Fsilotnm, and Selacfinella, gave negative results. Of tree ferns, 
Oyathea serra gave negative results, whilst the ash of an unknown tree 
fern from ISTew Zealand contained 19‘65 per cent., Gyathea medullaris 
from the same source examined qualitatively gave abundance of 
alumina, as also did Alsophila australis and to a less extent Dichsonia 
squarrosa. Alumina is also an important constituent of the water- 
moss, Fontinalis antijpyretica. The alumina in the Lycopodias occurs 
in combination with organic acids. It may serve to neutralipe the 
acids produced in the plant. It is noticeable that the essential in¬ 
organic constituents of plants have low atomic weights, and fall within 
series 1,2, B, and 4 of the periodic arrangement. H. K. T, 

Formation of Nitric and Nitrous Acids by the Evaporation 
of Water in Presence of Alkalis and Soil. By A. Baumann 
{Landw.Ver sucks'-8 tat., 1888,217—264).—Schonbein (AmuZew,124,4) 
and others have stated that when water is evaporated, ammonium nitrate 
and nitrite are produced. They also stated that calcium cax'bonate as 
well as hydrated oxides absorb ammonia and convert it into nitrates. 
The author has made numerous experiments, all of which he here 
details, and brings forward conclusive evidence that all these experi¬ 
ments made by Schonbein are incorrect. He firstly attributes the false 
tO’the absence of the delicate reagents now at hand, whereby 
am^^nia, pitrates, nitrites, and ozone, and hydrogen peroxide may 
he det^ted. Secondly, he shows that the source of nitrates is the gas 
used for evaporation, and for heating water-baths, &c., and 
t^t when evaporation is conducted without the direct aid of ga.s 
flakaes^ for instance, by sun heat, or previously heated sand-baths, no 
trace of nitrates is found, if the evaporation is conducted in a room 
where no gas fiames have been burning. He fui*ther shows that most 
jiio chemical preparations which are sold as pure contain nitric 
acid> and he ijjstances a case in which to prepare pure calcium car- 
hoiiate by precipitation, one portion of the product was dried in a 
wakr^bath^ the other portion by filter-papevi the forujer pi*oduct con- 
taiued nitrate, the latter /none. This holds good for all reagents 
similarly prepared* It is also shown that even the very tests 
^ployed to detect nitric acid, such as brucine, may and frequently 
(to (mtaiu a trace of nitrate. , , 

Passing on to Franks’ experiments on the disappearance of the 
ammonia when ammonium chloride is mixed with soil, he points out 
thah, Frank seems to have forgotten the action of alkalis on com- 
of ammonia, and shows that in forest soils nitrates are not 
nor they produced ft»om added ammonia. Finally, he 
war«s all who are experimenting on nitrification to beware lest they, 
introduce nitric acid .by heating their solutions over gas fiames^ior 
solids in open, cruoibles,, & 0 ., also that chemicals or sampler 
mns4 not be kept in rooms where gas is burning^or they will Jto 
or less cbntomipatod. , , 

ictomiK^ition of Bpring K- 

JIakOEBU {Bkd, ItiMy 
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the following, in which the compositions of varieties of foreign wheats 
are compared. It appears that, generally, the highest percentage 
of albuminoids and gluten is to be found in those wheats which come 
quickest to maturity (under 130 days), when there would be, of albu^ 
minoids, IS* 17 per cent., and of dry gluten, 18*08, whereas when the 
period of growth exceeds 130 days, the albuminoids amount to 
only 12*47, and gluten to 9*22 per cent.; the smaller the grain, the 
higher the percentage of gluten, whilst a large grain is indicative of 
a high percentage of starch ; the wheats richest in gluten produce a 
more bulky dough than other kinds, and the early ripened wheat and 
the largest grains are most snitahle for baking purposes. The greater 
the percentage of gluten, the higher will the dough made from the 
flour rise in the aleurometer. E. W, P. 

Composition of East Indian Wheat. By T. Dietrich 
(Laridw. YersucJis-Stat,, 1888, 309—318).—Several varieties of Indian 
wheat are fully described, both physically and chemically. On com¬ 
paring the percentage of albuminoids, it is fonnd that the mean of 937 
analyses of English, Russian, &c., wheats gives 13*90 of crude 
albuminoids in the dry substance, whilst the hadian wheats contain 
only 12*66 per cent, as a mean. E. W. P. 

ComposiMon and Nutritive Value of Oats. By M. MIrckeb 
(Bied. Gentr.^ 1888, 697—704).—Prom a number of analyses and 
experiments on several varieties of oats, the details of which are 
given, the following conclusions are drawn:—The heavier-yielding 
sort is poorer in albuminoids than the lighter-yielding; there is no 
definite ratio between the percentages of fait and albuminoids; that 
sort which comes quickest to maturity is richest in albuminoids; the 
grain poorest in albuminoids has the lowest bushel-weight, and the 
largest individual grains are also the poorest in nitrogen; the coeffi¬ 
cient of digestion does not seem to be influenced by the composition. 
Those grains which are smallest in size and richest in nitrogen have 
most hull, and generally this hull is poorer in albuminoids than that 
of other grains. The thickness of the skin surrounding the seed, 
measured immediately above the embryo, is not invariable—^in one 
year it maybe thickest in the large grains, whilst in other years it 
is thinnest. A table is also given representing the germinative 
power and total yield of nutrients per acre, but with one nr two 
exceptions the oats are of foreign kinds and not grown in England. 

E, W, P. 

Calcium Sulphite as a Preventative of Loss of Nitrogen in 
Manure Heaps. By E. Jeksch {Okem. Zeit., 12> 354—3^)5).— The 
author draws attention to the enormous losses of nitrogen inherent to 
thefpresent system of storiug farmyard manure. These losses can be 
reduced by spreading gypsum, superphosphate and gypsum, and 
kainite on the manure; but such additions are superfluous from ,a 
manurial point of *view in many districts, therefore those means have 
not uiet with extensive application. Calcium sulphite is now recom^ 
^nded for the purpose; it is inexpensive, can be applied everywhere, 
retains ammoni% bat also acts as a dji&ifectant. It k 
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obtained as a bje-prodnet from tbe gases evolved from the roasting of 
zinc-blende, and is specially prepared for the present purpose free 
from lime and calcium carbonate, and with an ammonia-absorbing 
efficiency of 85 per cent, as compared with 68 per cent, in the best 
commercial nnbnrnt gypsum. Its action as a manure on vegetation 
has yet to be tested. D. A, L. 


Analytical Chemistry, 


Gas Analysis. By H. Brehschmidt (B.er., 21, 3242—3251).—^The 
author describes a new apparatus for gas analysis similar to Hempers 
(Abstr., 1887, 1062) but .somewhat improved. A sketch of the appa¬ 
ratus is given and also examples of the results obtained by it. 

H. M. 

Estimation of Iodine. By W. Stortenbeker (Bee. frav. 

7,' 141—151).—The estimation of iodine in its compounds with 
chiorihe may readily be efEected, accoi’ding to Bornemann, by decom¬ 
posing the solution with potassium iodide and estimating the liberated 
iodine: TOU -f ojKI := o'jBLOI + (1 + a?)!. The author does not, 
however, find this method satisfactory, especially in cases where the 
value of as is high. This is also the case with the method proposed 
by Bufios of distilling with an oxidising agent (in this case a ferric 
salt and potassium iodide), when the whole of the iodine should pass 
over into the distillate. The author, therefore, proposes the reaction 
2 iBFeS 04 "b ajHaSO* -b 2ICI^ = + 2ajHGl, which is 

complete as long as excess of the ferrous salt is carefully avoided or if 
a mixture of both a ferrous and a ferric salt is used. All that is 
necessary is distillation and determination of the iodine in the dis¬ 
tillate. 

The same method may also be us^d in estimating iodic acid, since, 
2 HIO 5 4* lOFeSOi 4 - 5 H 3 SO 4 = I 2 4“ 6 H 2 O 4- 5 Fe 2 (S 04 ) 5 , but in, 
this case also, excess of ferrous salt must be moat carefully avoided* 

H. d. 

Estimatioxi of Nitrogen in Nitrate-stxperphdepbiate and in 
Cbtili Saltpetre. By P. Zxprerm (Ghem. Zeit, 12, 955 and 
987—988).— Tbe author confirms what has been advanced by others, 
namely that carefully prepared nitrate-superphosphate, containing no 
free sulphuric acid, suffers no loss of nitrogen even at 100®. But in the 
mannfactnre of nitrate-superphosphate,, it is found advantageous 
use a slight excess of sulphuric acid, and each superphosphate^ Icse, 
nitrogen on heating, in amounts varyiitg with the quan^ty of free 
acid, the bulk of solution heated, tod the duration tod of 

heating. Hence Grandean’s method of;^fcured 

, YOi*. UTI. , ' ^ ^ I ■ ' ; 
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quantity of tbe solution gives low results, and to avoid this source of 
error the following plan is suggested:—If the substance contains 2 to 
4 per cent, of nitrogen, take 20 grams, if 6 per cent. 14 grams, and if 
8 per cent. 10 grams, treat in the usual way for dissolving in water, and 
make up to 1 litre ; neutralise 500 c.c. with sodium hydroxide (free from, 
nitrate), and make up this solution to 1 litre. 50 c.c., or in case of a 
superphosphate containing only 2 per cent, of nitrogen, 100 c.c., of the 
neutralised solution is evaporated to dryness and then examined by 
the Schloesing-Grrandeau method or with the nitrometer. The latter 
plan the author finds as accurate as the former, and describes a 
slightly modified apparatus and the mode of using it. For the 
analysis of nitrate, the author takes a measured quantity of a dilute 
solution, in preference to a weighed quantity of a concentrated solu¬ 
tion, and determines in the nitrometer. D. A. L, 

Estimation of Phosplioric Acid. By A. Stutzeb (Ghem. ZdL, 
12, 492).—The drawbacks to the method of estimating phosphoric 
acid in mannres, d-c., by direct precipitation with magnesia mixture 
in presence of amraonium citrate, are the length of time required for 
the complete precipitation, the inconvenience of the prolonged stir¬ 
ring, and the danger of scratching the sides of the vessel so that the 
ammonium magnesium phosphate becomes firmly attached to the 
glass. To avoid these difficulties the author adds a small quantity of 
asKless filter-paper, pulped to a thick magma in ammonia, previous to 
stirring for five minutes with a mechanical stiirer; the ammonium 
magnesium j^osphate may then be at once collected. In addition to 
the great saving of time, 10 beakei's may he stirred at once. 

D. A. L. 

Wiborg’s Gasometric Method for estimating Carbon, in. 
Iron and Steel. By H. v. Juptner {Ghem, Centr., 1241—1242, from 
Osterr, Z&it, Berg, SiiUe^iwesen, 34, 67—68).—0*2 gram of iron or 
steel, OT OT gram of pig-iron, so finely pulverised that it passes 
through a 1*5 mm. sieve, is bi’ought into the carefully dried reaction- 
tube of the apparatus. 4 c.c. of a saturated solution of cupric sulphate 
is added and allowed to react for 16 minutes, or, if a smell of hydro¬ 
carbon is detected, only three to four minutes. This reaction-tube 
is 140 mm. loug, and 20 mm. wide, and is closed at the top by 
a doubly bored india-rubber stopper. Through one of the holes 
passes a funnel with stopcock; the other is connected with a burette. 
This has an india-rubber stopper at its upper end, through which 
passes a funnel with stopcock; the lower end is connected with a 
water-flask for regulating the pressui^. The burette is surrounded 
by a tube, through, which water may be passed for regulating the 
temperature. After the cupric sulphate has acted on the iron, 12 
grams of chmmic acid is added to the mixture, stirred up'well with 
^ glass rod, artd allowed to r^ct for thi^e to 10 minutes. The tube 
and contents are nexfcooledi the burette is filled with water and 
with the reaction-tube, and ,8 o.c^ of pure sulphurio acid 
' ; the latter bj means of the funnel wi& stopcock 
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The tube is warmed gently up to the boiling point for 10 minutes, 
then cooled down, and finally all air and carbonic anhydride expelled 
out of the reaction-tube into the burette by passing in water through 
the funnel. The volume of gas in the burette having been read o:ff, 
aqueous potash is passed in through the funnel, the gas shaken with 
it, and, after adjusting the level of the water, the volume again read 
off, when from the difference between the two readings the percentage 
of carbon in the iron may be calculated. J. W. L. 

Absorption of Carbonic Oxide by Cuprons Chlonde Solu¬ 
tions, By T. Lonatscheffskt-Pbtrtjniaxa (J. Buss. Ghem. Soc,, 1888, 
20,108—123).—The author has analysed mixtures of gases (especially 
wood-petroleum gas) containing carbonic oxide by Bunsen’s method, 
that is, absorption of that constituent hy cuprous chloride. Olay 
balls were soaked with a solution of cuprous chloride in hydrochloric 
acid and introduced into the gaseous mixture to be analysed, but 
constant results could not be obtained. It was shown that such balls, 
saturated with carbonic oxide, lose some of this gas in pure hydrogen, 
whereas incompletely saturated balls either lose none or absorb more 
carbonic oxide when introduced into mixtures of hydrogen with little 
or much carbonic oxide. It is shown in a series of tables that the 
phenomena of absorption depend on the partial pressure of carbonic 
oxide in mixtures with other gases. The author’s results were ob¬ 
tained independently of Drehsohmidt’s. * B, B. 

Action of Sulphuric and Hydrochloric Acids on Wood- 
Petroleum Gas- By T. Lonatscheffsky-Peteuniaka (7. Buss. Ghem. 
Soc.^ 1888, 20, 123—124).—By passing the gas into a hydrochloric 
solution of cuprous chloride, a solid substance and a volatile liquid of 
an aromatic character, and containing chlorine, are formed. Dilute 
sulphuric acid gives nothing but resinous compounds. These facts 
are of importance in connection with gas analysis. B. B, 

Precipitation of Barium Sulphate in the Presence of Bromine. 

By Dtjcio^r {Ghem. 12, 427) and G. Taurer 477).— 

Both authors independently have observed that bromine does not 
interfere with the accurate precipitation of barium sulphate; and, 
therefore, when it has been used for oxidising sulphur compounds, 
the removal of any excess, as generally recommended, is superfiuous. 

D. A. L. 

Analysis of Lead Peroxide. By L. OpiFiom^ {Ghem. Zeit, 12, 
477).—For this purpose the peroxide or red lead inay be readily dis¬ 
solved without the application of heat by treatment with nitric acid, 
sp. gr. 1*20, and chemically pure copper. In the case of red lead, espe¬ 
cially, this method is very useful in detecting adanixtures, as adulterants 
. are left that would be dissolved by treatmeht with hot solvents; these 
can, therefore, be readily detected and estimated; further, ii it is 
desired to determine copper also, it is only necessary to use a weighed 
quantity of that metal in the first mstanpe. DASt. L 
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Electrolytic Estimation of Copper. By F. Eudobff (Ber., 21,* 
3050—3051).—In estimating copper electrolytically, it is advantageous 
to mix the solution with 2 to 3 grams of potassium or ammonium 
nitrate, and then to add about 10 c.c. of ammonia for every 100 o.c. 
of the solution containing from O'l—0’3 gram of copper. The con¬ 
dition of the precipitated metal is very satisfactory, and the strength 
of the current employed may vary witMn tolerably wide limits. 

F. S. El. 

Estimation of Manganese in Poods. By G. Steik (Ghem. 
Zeit.^ 12, 446).—The ash is boiled with nitric and sulphuric acids and 
lead peroxide, the resulting permanganate being determined by titra¬ 
tion. In this way, by using 5 grams of ash, American coffee beans 
gave 0*0279 per cent, of manganese in the ash. D. A. L. 

Estimation of Iron and Alumina in the Presence of Calcium 
and Phosphoric Acid. By G. Ke^tnei^hl {Chem. Zdt, 12, 923 — 
924),—The unsatisfactory results obtained in the estimation of iron 
and alumina in natural and artificial phosphates led the author to 
investigate the methods employed. These are numerous, but may be 
classified under three heads: those depending on (1) the precipita¬ 
tion and estimation as double phosphate of iron and aluminium; (2) 
precipitation by means of ammonium acetate and estimation of the 
calcium and phosphoric acids; and (3) separation of iron and alumi¬ 
nium. The latter is much too tedious for general application, and 
numerous quantitative experiments with mixtures of solutions of 
ferric chloride, aluminium sulphate, and calcium phosphate, dissolved 
in nitric acid, in some cases with ammonium phosphate and calcium, 
in other cases without one or the other, or both, lead the author to 
conclude that methods 1 and 2 are far too inconvenient 3??hen accurate 
results are required, owing to the difficulty of separating calcium 
compounds and phosphoric acid. The following method is, therefore, 
recommended:—The solution is neutralised, or made slightly ,am* 
moniacal with ammonia, in a 100 or 200 c.c. flask; it is then treated 
with slight excess of oxalic acid, heated at 80° for some time, filled to 
the mark, and filtered. A measured quantity of the clear filtrate is 
evaporated to dryness, and gently ignited in a platinum dish. The 
residue is moistened with concentrated ammonia, dried, and dissolved 
in concentrated hydrochloric acid. The solution is preoij^itated by 
means of ammonia and acetic acid, the iron and alumina, being 
weighed as double phosphate, in which the iron may, if desiied, be 
estimated in the usual way., The method also serves for the estima¬ 
tion of calcium, and may be made yolumetric by employing n^ndard 
Oxalic acid. Another method, in which phosphoric acid, yras first 
eliminated magnesia mixture in the presence of cita?io acid, did not 
prove satisf^tory. . , : B/A* B. ' 

of' and Cohalt m the 

]Sy Baubiomt 685^68^)wed that 

triple compound wiih potassium 
ihti^ prevents^ thejaqcn^te reparation of 
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nickel and cobalt by tbis metbod. Tbe author finds tbat lead nitrite 
also forms an insoluble triple compound witb tbe nickel and potas¬ 
sium, wbicb separates as an orange-yellow precipitate only slightly 
soluble in acetic acid. Tbe composition of tbe precipitate varies witb 
the proportions of tbe three salts in tbe solution, but it is evident 
tbat xt interferes witb tbe separation of nickel from cobalt. 

C. H. B. 

Volumetric Estimation of Stannous Chloride. By A. Jolles 
(ClieTrh, 12, 597).—Tbe following method is found satisfactoiy 
for tbe estimation of stannous chloride :—or 5 grams of potassium 
manganate dissolved in 8 or 10 errams of potassium hydroxide, and 
made up to a litre, is standardised by means of potassium antimony 
tartrate. 0*2 or 0'4 gi'am of tbe stannous chloride, or metallic tin, is 
dissolved in hydrochloric acid in a current of carbonic anhydride, and 
made up to 250 c.c. This solution is then run from a burette into 
5 or 10 c.c, of tbe manganate solution, until tbe gx?een colour is 
replaced by a yellowish-brown, tbe volume is read off and calculat^ed 
as usual; the reaction is represented by tbe equation:—SnOU + 
SiKOH -f E 2 MUO 4 = 2KC1 + SnOa -f 2E:0H + MnO^. When the 
stannous chloride is much contaminated, it is advisable tso precipitate 
the tin by means of zinc, and then proceed as above. D. A. L. 

Estimation of Titanium and Phosphorus in Iron Ores, By 
Jennings (Gliem, Oenir., 1888,1234, from Berg, EilU. Zeit^ 47, 294). 
-r-1 to 5 gmms of the ore is digested with hydrochloric acid, the 
solution neutralised with sodium carbonate, reduced with salphui^ous 
acid, 50 c,o. of acetic acid added, and diluted to 500 c.c. By boiling 
for one hour, the titanic acid is precipitated, a part of the phosphoric 
acid and iron accompanying it. The precipitate, with the insoluble 
poition of the ore (tbe latter is purposely allowed to reipain in the 
solution, as it assists in the filtration of the titanic acid), is brought 
on to a filter and washed with dilute acetic acid, dried, ignited, fused 
with 10 times its weight of sodium carbonate^ and the silicate and 
phosphate of soda dissolved out of the flux. The insoluble sodium 
and iron titanate is dissolved in dilute sulphuric acid, neutralised 
with sodium carbouate, reduced with sulphurous acid, and lie titanic 
acid precipitated pui'e with 26 c.c. acetic acid. The first t^o filtrates 
are mixed together, oxidised with nitiuc acid, and the phosphoric aci 4 
as well as some silicic acid, precipitated with ammonia; the precipi¬ 
tate is dissolved and evaporated to dryness, in order; to render the 
silicic acid insoluble, and the phosphoric acid detenained with moly^ 
date solution* _ J. W* , 

Estimation of Noble Metals in Cyanide 

tions containing them. By Li. Ormoiirs (Ohm. 13, . 

—TUhe solution is treated with hydrbohlmc add: fo 
cyanides, warmed, sulphuric acid add^,‘ and, 
precipitated by means of zinc, their domphfo feeing 

indicated by the appearance of , a deposit 0 # 

' ^ ' " : 
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generally present in sucli solutions. Tbe metallic precipitate is 
■washed, mixed with lead, cupelled, parted, &c., in the usual manner. 
The method is both rapid and accurate. D. A. L. 

Modificatioixs in the Methods of Organic Analysis. By W. 
L, Dudley (Ber,, 21, 3172—3177).—The author recommends the 
employment of a platinum combustion-tube and manganese sesqui- 
oxide, instead of copper oxide, and states that with such an apparatus 
a combustion can be made every hour with very satisfactory results. 
In the analysis of volatile liquids, the substance is weighed in a small 
bulb-tube, the two ends of which are bent upwards. When the com¬ 
bustion-tube is sufficiently hot, the bulb is interposed between the 
drying apparatus and the tube, and a stream of nitrogen passed; as 
soon as the air in the combustion-tube is expelled, an iron plate placed 
a few inches underneath the bulb is heated, so that the liquid quickly 
volatilises into the combustion-tube without condensing in its passage 
there. Wlien the liqnid has all volatilised, air or oxygen is passed, 
and the process completed as nsual. F. S. K. 

Source of Error in the Estimation of Benzene in Coal-gas* 
By F. P. Treadwell and H. K. Stokes (Ben, 21, 3181—3133).—In 
Berthelot’s method for the analysis of coal-gas, faming nitric acid is 
used to absorb the benzene, and bromine-water to absorb the hydro¬ 
carbons C»H 2 n and OBH 2 ,i_ 2 « Pj is shown by the author that fuming 
nitric acid absorbs carbonic oxide completely (compare Hasenbach, 
/. pr. Chem. [2], 50,1), and that bromine-water absorbs benzene, as 
well as the hydrocarbons mentioned (compare also Drehschmidt, 
Fosfs Ghem. Teclm, Anal,^ 1888,108). N. H. M. 

The Amount and Estimation of Fusel Oil in Spirits. By 
F. L. Ekmai^ {Ghem. Zeit, 12, 564—565).—According to the results 
of the author’s investigations, brandies prepared from potatoes or 
cei*eals, with the exception of normal propyl and isohutyl alcohols, 
contain no other alcohols with boiling points between ethyl and amyl 
alcohols; this is at variance with the statements of some previous 
observers. The fusel oils from such spirits contain from 3—per 
cent, by weight of propyl alcohol, 15—47 of butyl alcohol, 44—71 
of amyl alcohol, with 5—7 per cent, of high-boiling residue. The 
largest proportion of butyl alcohol was found in spirit from cereals. 
The various constituents were separated by fraotionatiop, using a, he 
Bel tube ; the corn spirits required 20—25 fractiouations to gat the 
propyl alcohol sufficiently pure. The sp. grs. at 15° we3^ propyl alcohol 
0*8085, isobutyl alcohol 0*8064, amyl alcohol 0*8157^ The amount of 
these oils was estimated colorimetrically by means of Sal|^hnric 
aoid. The types were strong solutions containing hydrochloric acid 
and known quantities of oobaltous chloride for red^ fe:hrio 
for yellow, and copper chloride for Hue. 200 c.c* of spirit ahd' 
of water are ra^dly distilled from a brass retort until 
passed oven The di^late Ib difluted to 200 ^ is 

. Iteadily run into 15 of #lpkttric acid, sp. gr, during 

,minute, with brisk s^mng ; they ^e c<^mp^r^ with 
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types after a lapse of at least three hours. Propyl alcohol is not 
coloured by sulphuric acid. Aldehyde to the extent of 0*02 per cent, 
in 46 per cent, alcohol gives no noteworthy reaction with sulphuric 
acid, but, nevertheless, is objectionable, as it has the property of 
intensifying the colour reaction of amyl alcohol, and may lead to con¬ 
siderable error. D. A. L, 


Estimation of Sugar in Molasses by Clerget’s Inversion 
Method, By P. Herlbs (Ghem. Gentr,^ 1888, 1136—1137, from 
Zeit. Ziooherind BoJimen, 12, 381—387).—Owing to the presence of 
raffinose in molasses, the determination of the sugar is not made 
by directly polarising, but, according to Olerget’s method, after 
inversion. As the raffinose is fermentable, the author considers that it 


should not be omitted from the percentage of sugar, and he proposes 
the following method and formula. The molasses is clarified with 
plumbic acetate in a 100 c.c. flask, 50 c.c. is inverted with 5 c.c, con¬ 
centrated hydrochloric acid, by heating at 70® for 15 minutes. After 
cooling, the degree of rotation is noted as well as the temperature. 
Then the difference between the two readings of the polariscope, 
before and after inversion, is multiplied by 0*42, and added to the 
determination according to Clerget. For temperatures approaching 
20®* the author recommends the calculation of the sugar contents 
from the reduction of the rotation (S) on account of inversion:— 


n « lOOS 
142-^/2’ 


where t = 


°C. 


J. W. L. 


Estimatibn of Saccharose as well as Invert-sugar or Rafifinose 
and on the Quantitative Estimation of Glucose with Levulose. 
By J. Dammullbr (Ghem^ Gentr,^ 1888, 1248, from Zeit, Yer. BuK 
Zuck. Ind., 25, 742—756).—The author prefers weighing half the 
normal weight of sugar for inversion (namely, 13’024 grams) dissolving 
in 75 c.c. of water and inverting with 5 c.c. of concentrated hydrochloric 
acid by heating at 70® for 7-^ minutes. The resulting solution is then 
diluted to 100 c.c. and polarised. Then, since 26*048 grams cane- 
sugar cause a deviation of +100®, and flzrther, the same weight of 
cane-sugar after inversion causes a deviation of —32*66^, then for 
each +1® (=;5l per cent.) rotation befoi'e inversion, the same amount 
of cane-sugar causes a mtation of ■—0’3266° after inversion. Under 
the same conditions of inversion, 16*576 grams of raflSmose 
+“ 5 H 2 O), causes before inversion a rotation of +100®, after invarsiou 
of +51*82®; before inversion, therefore, it rotates the ray 1*852 times 
more strongly than cane-sugar. 26*048 grams of anhydrous rafi^nose, 
after inversion, would rotate the ray + 95*98®. If now P = the read¬ 
ing in degrees of deviation caused by 26*048 grams sugar before 
inversion; S = the reading after inversion; Z =; the percentage of 
cane-sugar; and R = the percentage of anhydrous raffinose; 

then (1) P=rZ + P86B. , ^ 

(2) J = -.0*32662 + 0*9598 B, c ^ , 

frond which we obtain— ' , ! 
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Z = 0*5188 P — J/0-8454 = per cent, cane-sngar, 

R = P — Z/l*85 = per cent, raffinose. 

The author has experimented with Siehen’s method for destroying 
levulose, but the results obtained were not altogether satisfactory, 
especially when the proportions of levnlose and glucose varie^ ^ 

EsMmation of Raffinose in Beet-sugar. By G. Lotman {Chew, 
Zeit-t 12, 391—392).—Simple examination of the methyl alcohol 
extract of sugar gives too high a percentage of raffinose. The follow¬ 
ing method gives accurate results with even 0*1 per cent, of raffinose. 
50 grams of the sugar is perfectly dried at 60° with the aid of a water- 
air-pump, allowed to cool in the drying chamber, and treated with 
100 c.c. (f methyl alcohol and polarised. 60 c.c. of the solution is then 
mixed with 2 c.c. of a solution of lead acetate (sp. gr. 1*4, which 
precipitates all the raffinose), made up to 55 c.c., and again polarised. 
This reading -flO per cent, gives the rotation due to cane-sugar, and 
by deduction from the first reading, ihe rotation due to raffinose is 
fonnd, and the percentage calculated as usual. One part of raffinose 
prevents the crystallisation of at least five parts of sugar. 

D. A. L. 

Detection of Poreign Starches in Chocolate. By O. HAaTwioa 
(Ghem, Zeit, 12, 875).—Owing to the variable amount of starch in 
rocoa-beaus, chemical examination of chocolate cannot be taken as 
decisive, as regards admixture of foreign starches, unless the per¬ 
centage is above 10 per cent. Therefore, microscopical examination 
is resorted to, and for this purpose the chocolate is best deprived of 
its fat and sugar before being placed under tbe microscope. The 
starch granules are counted in different parts of the object, and ^ 
mean taken; a pure chocolate is then mixed with a corresponding 
amount of the supposed foreign starch, and examined in the satne 
manner; in this way, the quantity of starch may be estimated with 
sufficient accuracy. 

When small-gmined starches are present, it is not advisable to treat 
with iodine in potassium iodide beforebaud. D. A. L. 


Butter Analysis. By Pagnocl and Gkenet (J. Pharm* [6], i8, 
353—360).— The present rapid method of analysis is based on a 
determination of both the volatile and fixed acids in the butter. 


10 gram of butter is J-ust melted and transferred to a burette 
gmduat^ to 70 c.e., into which a few drops of warm water and 
a little ngJit petroleum have been previously placed. The capsttie 
in which has been melt^ is washed alternately with 

petroleum'imd a drops of water, and the bnrett§ !s filled ,hp with 

petrolemij’ ^ a point below mark; burette is cbe^ 

with^e sh|W%;hfter;;Vfbidh/it 
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shaking again the tube is closed and allowed to remain for 10 minutes. 
If the temperature is low, it may be necessary to warm the burette a 
little. The aqueous portion is cai*efully drawn oE into a tared 
platinum dish, a little water being added several times, to remove all 
that is soluble in water. This solution serves to determine the foreign 
matters—ash and sodium chloride. 10 c.c. is now run out of ib.e 
burette and thrown away, then 20 c.c. is run into a flask for the 
estimation of the fatty acids, and 20 c.c. more is run into a tared 
capsule for estimation of the total fat. The flask just mentioned is 
heated on the water-bath for 6 to 10 minutes to expel the petroleum; 
then for saponification there is added 50 c.c. of a solution prepared as 
follows:—60 grams of potash-lime is placed in a flask with 800 c.c. 
of alcohol of 95”, and agitated from time to time during several days; 
this is then filtered and made up to a litre. The flask containing the 
fatty matter and alkaline solution is heated at 100® and agitated from 
time to time, but more actively towards the end of the operation; in 
30 to 40 minutes the saponification is complete. 50 c.c, of water is 
now added, and warmed a little to dissolve the soap, three'or four 
bits of pumice and 12 c.c. of phosphoric acid of 45® are then added. 
The flask is shaken and closed with a stopper carrying a funnel with 
stopcock and a tube with two bulbs in the vertical portion and then bent 
slightly downwards and leading to a vertical worm condenser. When 
45 C.c. has been distilled over, 50 c.c. of water is passed into the flask; 
when 95 o.c. has passed over, a second 50 c.c. of water is added, and 
the distillation is continued until 145 c.c. has passed over, Phenol- 
phthalein is added to the distillate and deoiriormal soda solution. The 
volatile fatty acids expressed as butyric acid, per 100 of butter, equals 
0*264 time the number of c.c. of soda solution used. With margarin, 
only 1 or 2 c.c. is required, whilst pure butter requires about 20 c.c* 
The presence of sodium chloride in the flask would give rise to hydro¬ 
chloric acid; which would be estimated as so much fatty acid. If 
present, the titrated liquid may be acidified with a few drops of 
nitric acid, and neutralised with calcium carbonate in excess,, then 
potassium chromate and standard silver nitrate solution will indicate 
the amount of hydrochloric acid which is to be deducted. 20 to 
, 25 c.c. of light petroleum is added to the warm residue in the flask, 
and the contents are transferred to the burette, the flask is then washed 
alternately with petroleum and wai'm water to collect the whole of 
the residue., On running off the water from the burette, the phos¬ 
phoric acid and glycerol are removed; three or four washings give a 
water which is quite neutral. The solution of fatty acids thus com¬ 
pletely washed is evaporated on the water-bath, the capsule being 
sunk in the boiling water, sb that the outsidp level is 2 or 3 cm* higher, 
than that of the inside; the residue is dried at 105” or. 110®, and 
weighed. The platinum capsule containing the other 20 o.c. of 
petroleum solution is evaporated, dried at 105® to 110”, and weighedv 
IVom these figures the amount of fixed and volatile fatty acids ]^r 
cent, of fatty matter are deduced. The platinum capsule Contjun- 
ing the original 10 o.c. of aqueous solution is evaporated,.drie^ and 
weighed; then gently heated to dull redness and weighed The 

ash is dissolved in a little water> filtered, uAd tjxje liquid'up to 
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100 c.c. Tn 20 c.c., the chlorine is titrated with silver nitrate solution 
and potassium chromate. Finally, the moisture is determined on 
5 grams of butter mixed with 8 or 10 little balls of paper, made from 
one of two dried and balanced filters. By turning over the paper 
balls two or three times, the drying is completed at 105° to 110° in 
about three hours. If boric or salicylic acid is suspected, special 
methods then become necessary. J. T. 


Detection of Cotton-seed Oil in Lard. By W, Bishop and 
L. (/. Pharm, [5], 18, 348—353).—^American lard imported into 
France is frequently adulterated with 50 to 60 per cent, of other fats ; 
cotton-seed oil is often used, and the desired consistence is given to 
the mixture by the addition of pressed tallow. Bechi has shown that 
cotton-seed oil, to the exclusion of other fats, reduces silver nitrate. 
(Compare, however, Bizio, this voL, p. 86.) Labiche has remarked 
the production of a special coloration when this oil is treated with 
lead acetate and ammonia. Finally, the rise in temperature produced 
by mixing this oil with sulphuric acid is relatively considerable. 
These three characteristics are sufficient to detect the oil, when mixed 
with lard, as follows:—100 to 150 grams of the lard is heated at 
80—100° until it becomes perfectly clear, 5 grams of this limpid 
material is treated with 20 c.o. of absolute alcohol and 3 c.c. of a solution 
containing 2 grams of silver nitrate to 250 c.c. of absolute alcohol. The 
mixture is heated at 100° during 10 minutes, and stirred from time 
to time. In presence of cotton-seed oil, a more or less accentuated 
coloration is produced, and a coloured cake is formed on cooling; on 
decanting the alcohol and dissolving the cake in ether or light petro* 
leum, a cold solution is obtained, having the same colour. Again, 
25 grams of the limpid fat is treated with 25 c.c. of a solution, cooled 
to about 35°, made up of crystallised lead acetate 500 grams, and water 
1000 C.O., 5 c.c. of pare ammonia of 22° B. is then added, and the mixture 
is vigorously stirred for some minutes to form a homogeneous emulsion* 
After 24 hours the colour is observed. Finally, 25 grams of the melted 
fat is cooled to about 30°, the temperature is taken, and 20 grams of suh 
phuric acid, of sp* gr. at least 1*836, is added. The mass is strongly 
agitated, and the point of maximum temperature observed. By 
operating always in the same way, duplicate experiments will give 
readings not differing by more than two degrees. Comparative 
experiments are made at the same time with pure materials. The 
authors have not succeeded in devising a quantitative method. 

J. T* 


Estintlatioii of Fatty Acids in Soap. By Sameuson (Ghent. 

12, 355),—The fatty acids are precipitated by means of snl- 
phurio acid, and are collected and washed on a tared filter. The filter 
and precipitate are then transferred to a weighed weighing bottle, 
treal^ first with absolute alcohol^ which is driven, off on a water- 
bath, &en ether in a similar manner. After this treatment, the 
tube and ccmtenis are placed in a waterr^ven^ gmd are dry hitan Imur^ 
The method feiepeedy^ and avoii# both mddeCompc^iticm of 
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Detectioii and Estimation of Salicylic Acid, chiefly in Beer. 

Elion (Bee, Trav. Ohim., 7,211—219).—The acid is extracted 
from the solution containing it, by shaking it with two or three times 
its volume of ether; the ethereal solution, after separation, is then 
shaken up with a small quantity of a dilute solution of soda or potash, 
which takes up the whole of the acid. In a very small portion of the 
solution, after acidification with hydrochloric acid, the salicylic acid 
can usually be detected by means of the ferric chloride test. 

If the acid is extracted as above from beer, the impurities which 
accompany it prevent its direct estimation by evaporating the ethereal 
solution and weighing the residue. Direct titration by means of 
dilute alkali also gives unsatisfactory results. Excess of bromine 
converts salicylic acid into the compound OeHjBrs'OBr, and this, by 
the action of potassium iodide, is converted into potassium tribromo- 
phenoxide, OsHiiBra'OBr + 2KI = CaH^Bra'OK + I 2 + KBr. The 
author attempted, by determining the iodine liberated in the latter 
reaction, to estimate the salicylic acid by this means, but found that 
the action of the potassium iodide was lar from complete at the or¬ 
dinary temperature and with moderately dilute solutions. Estimation 
of the hydrobromic acid formed when salicylic acid is converted into 
tribromophenol by excess of bromine, also gave discordant results in 
the case of beer, owing to the presence of foreign organic matter. It 
was finally decided to determine the salicylic acid hy separating and 
weighing the tribromophenol itself. This can be done by steam dis¬ 
tilling the solution, afeer removing the excess of bromine by means of 
potassium iodide and sodium thiosulphate, extracting the distillate 
with ether, and evaporating the ethereal solution. This last method 
was found to yield satisfactory results. H. 0. 

Detection of Salicylic Acid in Beer. By A. J. 0. Snyders 
(Chem^ 1888, 1186, from Bev, intermt fahricat 1 , 

166—170).--25 c.c. of heer, with a few drops of sulphuric acid, is 
shaken up with 40 c.c. of ether, and the ether extract is tested with 
very dilute ferric chloride. By this means, 0*004 gram of salicylic 
acid per litre of beer may be detected. For the quantitative estima¬ 
tion, 250 c.c. is disfcilled and the first 130 c.c. of the distillate is taken. 

: J. W. L. 

I ’ ' 

fThe Simand-Kolinstein Method of Estimating the Acids in 
Tfmning Biquors* By E. Kods (Dingl 'polyt 269, 168—182). 
—un a recent communication (Qerher, 323 and 324), Simand, in 
defending the gravimetric method of estimating the free acid in 
ta^ins (Abstr., 1885,935), refers to the author’s criticisms, and asserts 
thibt Koch wrongly condemns the method owing to the fact that, 
through the formation of sparingly soluble magnesium salts, a con¬ 
siderable error arises in the estimation of free acids by the Simand- 
Kolanstein method. 

^ The author in reply states, that although, from a scientific point of 
view, he quite agrees with this contention, having recently carried out 
a farther, series of experiments to prove the correctness of the sup¬ 
posed formation of sparingly soluble magnesium suits, he condemned 
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the method as being useless for practical purposes on account of its 
extreme tediousness and complexity, and, therefore, advocates the 
estimation of the free acids in tanning liquors by his titration method. 
(Compare Abstrs., 1887, 871,1144; and 1888, 1138.) D. B. 

Testing Peru Balsam, By 0. Denver (J. Pkarm, [5], 18, 2S9— 
260, from Gelie^s Eanchlsher., ] 888),—To detect gam benzoin or storax 
in Pern balsam, 5 grams of the balsam is treated with 5 grams of 
sodium hydroxide solution (Ph, Germ., IT) and 10 grams of water. 
The whole is well shaken twice -with 15 grams of ether, each time 
decanting the ether layers as completely as possible. The residue is 
boiled, and acidified with hydrochloric acid; on adding cold water, 
a resin separates which is dissolved in sodium hydroxide solution. 
The solution thus obtained is diluted with 20 grams of water, boiled, 
and precipitated with barium chloride; the precipitate thus formed is 
collected on a filter, dried on the water-bath, and extracted with alcohol 
The residue is treated with concentrated sulphuric acid, and the liquid 
stirred up with chloroform. The chloroform becomes violet or blue 
if gum benzoin or storax is present. This method is capable of 
detecting the presence of minute quantities. J. T. 
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Refractive Indices of Turbid Media. By A. Haschee 
{Manatsh.^ 9, 900—902).—Solutions were made in aloohol of sliellac, 
mastic and guaiacum, 8*9, 10*01, and 12*83 grams of each being taken 
to 100 grams of alcohol. 20 grams of each solution was added to 
100 grams of water, and the refractiye index then measured. These 
were for the sodium and lithium lines, mastic 1*3454 and 1*3341, 
guaiacum 1*3429 and 1*3401, shellac 1*3461 and 1*3410. A solution 
of water and alcohol alone, in the proportions in which each was pre¬ 
sent in the above liquids, gave 1*3365 and 1 3341. 

Nine square centimetres of filter-paper were boiled in 100 c.c. sul¬ 
phuric acid for half an hour, and the refractive index of the solution 
found to be 1*4320 and 1*4313, that of the acid alone being 1*4317 
and 1*4310. On again boiling for half an hour the solution gave 
1*4328 and 1*4320, and the acid 1*4318 and 1*4311. 

Since in each solution there has been an increase in the refractive 
index, due to the suspended particles, it must be assumed that these 
particles cause a retardation in the velocity of light, the more so as 
thm retardation appears to increase as the size of the particles 
decreases, H, 0. 

Befraetioh of Liquids within wide Limits of Temperature, 
By E. KuTTEhER {Ann. Phys, Ohem. [2], 35, 662—699).-—In former 
papers (Abstr., 1888,541), the author established, in the case of water 
and alcohol,, the two formulse — ^) = M, and M = 

C(1 -h Of the four constants, jB, C, a, h, occurring in these 

formulee, u, and & have to be determined by refmction observations, 
whilst G may be assumed to be known independently. 

In the present paper, the author describes an elaborate series of 
experiments on the refraction of carbon bisulphide, from the results of 
which he deduces the following conclusions:— 

(1.) The coefficient ^ can be determined most accurately from the 
results of Zehnder’s and Quincke’s pressure Teseai*ches. 

(2.) The refraction of carbon bisulphide within the limits of tem¬ 
perature of the observations —20® to 160% is approximately given by 
the formula (n^ —, 1) (v — /S) = constant, ^ 

(3.) The dispersion, given by the expression (nl — l)l(nl — J) — 1, 
diminishes with the density, the decrease being such as would be 
accounted for by a change in the maximum absorption, proportional 
to the change of density, 

(4.) Assuming these relations, the temperature*^oefficient can he 
determined for all temperatures and wave-lengths. 

Tables are given showing the indices of refraction for wave-lengths 
corresponding with the lines A, 0, D, E, G, and H bf the solar spectrum 
for diSerent temperatares, with the corresponding values of the tem¬ 
perature-coefficient, and the incorrectness of the principal older 
formula, ; . , G. W.%T, . 

: , ' VOU XTI. ’ ' ' ' ^ ’* ", '"'p ^ ^ 
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MolecTilar Befraction of Pumaric, Maleic, Mesaoonic, 
Citraconic, and Itaconic Acids, and of Thiophen. By C. 
Knots {Annalen, 248, 175—231).—Tlie author has determined the 
index of refraction of the metliyl, ethyl, and propyl salts of famaric, 
maleic, mesaconic, citraconic, and itaconic acids. A comparison of 
the molecular retmction of these acids and their ethereal salts, leads 
the author to the conclusion that fnmaric and naaleic acids contain 
only one double-linked carbon-atom, and that famaric acid stands in 
the same relation to maleic acid th.at mesaconic acid does to citraconic 
acid (Abstr., 1888, 938). BnihVs theory is at present incapable of 
indicating in what points the constitution of fumario and mesaconic 
acids differ respectively from tke isomeric maleic and citraconic 
acids. According to Anschiitz (Abstr., 1887, 916; 1888, 448), ethyl 
fumarate and mesaconate contain two double-linked oxygen-atoms, 
but the isomeric maleate and citraconate only contain one double- 
linked oxygen-atom. 

The molecular refraction of tbiophen indicates that this compound 
contains only one double-linked carbon-atom. Further investigation 

CH--CH. 

is required in order to decide whether the , formula || [ 

CH—CH^ 

correctly represents the constitution of thiophen. . 0, W. 


Preparation of Phosphorescent Calcium and Strontium Sul¬ 
phides, By E. Becqijbrbl (^Compt rend., 107, 892—894).—^When 
calcium carbonate, as pure as possible, is calcined with sulphur, it 
yields calcium sulphide which is only feebly phosphorescent. If, 
however, traces of a sodium compound are added before calcination, 
the product shows a brilliant and persistent green phosphorescence. 
Manganese or bismuth alone has very little influence on the result, 
but in presence of traces of sodium, the former produces a brilliant 
yellow and the latter a brilliant blue phosphorescence. Lithium is even 
more active than sodium, and the phosphorescence is green. Potas^ 
sium, on the contrary, has very little effect. Prom these results, it 
follows that the simultaneous presence of an alkali is essential to the 
production of any phosphorescence by manganese or bismuth. 

Oyster shells and other shells, and aragonite and gypsum from 
some l^ocalities, contain sodium, and hence the phosphqrescent pi*o- 
perties of the calcium sulphide prepared from these substances. 

If OT part of rubidium carbonate is added to calcium caihonate 
which also contains a small quantity of sodium, and, the mixture, w 
heated‘mth sulphur to a moderate temperature, the middle el. the 
mass has a red colour, whilst the, outer parts in con%ct, the 
crucible show a ^een phosphorescence. When the product ^ 
calcined, the red disappears and only the grebn renm^s* • i 
. , Straatium sulphide shows simhar phenomena, which, .iiow:ey6r^ 

, , less strongly marked; if free from sodium, it sheep's a feeble, gre^ish- 
Uue phospbc^oence. In presence of lithium,,, the^ phosphorescence, is 
With smhHittmj, np red oolo-qr ^ ohserye^. Phre strontium 
pure ;shlphttr a Culphiiie trilh' a‘yiqlet-hltte^ phosphbi'- 
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escence, -which, in presence of sodium or lithium, becomes greenish or 
yellowish in parts. C. H. B. 

Decomposition of the Haloid Salts of Silver by the Action 
of Light. By F. Griyeaux ( Gompt . rend., 107, 837—889).—The , 
author’s experiments lead him to the conclusion that the decomposi¬ 
tion of the haloid salts of silver by the action of light is a phenomenon 
of dissociation similar to the decomposition of the same compounds 
when heated. This view is supported by the following phenomena 
which are especially well marked in the case of silver iodide. When a 
beam of light is allowed to fall on one of two silver plates coated with 
silver iodide and immersed in a cell filled with liquid, an electro¬ 
motive force is developed, and attains a maximum after a certain 
time. If iodine solutions of different concentrations are allowed to 
circulate in the cell, the plates coated with silver iodide remaining the 
same, the electromotive force diminishes as the concentration of the 
iodine increases, and at a particular concentration it becomes nil. 
If the distance between the cell and the source of light is gradually 
increased, the concentration of the iodine solution required to produce 
zero F.M.F. gradually diminishes, and vice versa. If the cell is 
gradually moved to or from the light, and finally placed at a distance 
a, the E.M.F* developed is the same as if the cell had been placed at 
i at the beginning. When the concentration of the iodine solution in 
the cell ^adually varies, the E.M.F. also vaiues gradually, but in the 
inverse directipu. If when the E.M.F. has reached its maximum 
Value the circulation of the iodine solution is stopped, the E.H.F. 
increases gradually and regularly, but when the circulation is restored 
the gradually sinks to its normal value for the particular 

degree of conoentratiou. ' This result may be ascribed to the decrease 
in the coucmatration of the solution, due to tbe action of the iodine on 
water under the influence of light, a decomposition which is rendered 
evident by the decolorisation of the solution. 

Similar phenomena are observed with silver bromide and silver 
chloride, but the opnceutration of the solutipn required to produce 
zero E,M.F. varies with the nature of the haloid. 0. H. B. 

Decoloratian and Recoioration of Litmus Solution by Light. 
By F. Bellamt (J. [5], 18, 433—43o). —That litmus solution 

loses its,colour when kept in a closed vessel, and regains it on exposure 
to air, ii well known. The author boiled 50 grams of litmus three 
times with three successive litres of water. Four fiaisks were filled 
with the laet solution and hermetically sealed, so as to include only a 
small bubble of air. The flasks were placed on a table near to a 
window where, as a, rule, only diffused light fell on them. Between 
August 24 and October 2 the four liquids became quite colourless. On 
October 15, one of the fiasks had become somewhat coloured, and this 
grew in intensity until November 12, when, it had reached its original 
intensify; the other three .remained coloor’lcss., The coloured 
placed alternately in darkness and li|rht,, becarbo OolouirleW,'and 
coloured four and three times respectively, |^e 

by expansion of the liquid caused by #£^d3^hght.! 
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The author has only been able to repeat the experiment once, ant^ 
that less satisfactorily; he has not yet made out the cause of the 
changes of colour, but is working at the question. J. T. 

MiniiUTim-pomt of Change of Potential of a Voltaic Couple. 
By G. Gore (Proo, Boy. Soo,, 44, 294—296).—The efect of dissolved 
substances on the electromotive force of a magnesium-platinum couple 
in distilled water (this vol., p. 90) can be easily shown by balancing 
one couple against another through a galvanometer, the salts experi¬ 
mented with being added to one of the couples. The plates must be 
cut from the same piece of metal, and immersed at the same time in 
separate quantities of the same water. The results are compared with 
those obtained by means of a thermopile. The minimnm-point of 
change depends on the couple and liquid used, temperature, and 
particular galvanometer. The latter effect is probably dependent on 
the inertia of the needle. The minimum-point is dependent on the 
free chemical energy, and, with certain exceptions, on the chemical 
heat of the substance dissolved. H. K. T. 

Chauge of Potential of a Voltaic Couple. By G. Gore (Proc, 
Boy, 8 og.^ 44, 296—300).—The effect of potassium chlorate and 
chloride, hydrochloric acid, and bromine at different temperatures in 
increasing the voltaic potential of a zinc-platinum couple is examined 
(see preceding Abstract). The electromotive force increases more 
or less regularly with increase of the strength of the solution; in some 
cases (potassium chlorate and chloride) it reaches a maximum before 
the saturation point is reached; in others (potassium chloride and 
bromine) a momentary decrease is observed; in others the electro¬ 
motive force becomes constant for a time, and then again increases’. 
The amount of salt required for minimum change is greatest with 
potassium chlorate, least with bromine. The total increase in elec¬ 
tromotive force is given. H. K. T. 

Influence of the Chemical Energy of Electroljrtes on the 
Minimum-point and Change of Potential of a Voltaic Couple. 
By G, Gore (Proc. Boy. Soc., 44, 300—308).—^A continuation of 
experiments on the “minimum-point” (see preceding Abstracts), 
The quantities of dissolved salt required for the minimum-point of 
change for the oxyhalogen salts of potassium are in the order chlo¬ 
rate, bromate, iodate, beginning with the greatest; hence the more 
feebly united the negative constituent, the smaller the proportion of 
salt required to disturb the voltaic balance, Withtbe haloid salts, the 
minimum quantity was much smaller and in the order iodide, bromide, 
cliloride; hence the action is more powerful, and the order of activity 
, reversed. With the halogens themselves, the quantity required is still 
less, the order remaining the same; hence the effect is greater the 
greater the, chemical energy of the substance and the greater the 
freedom of that energy. At low potentials the rate of increase of the 
^electromotive force per unit weight of substance^ is the greater 
of the substance,. The onrye, of is 

;y^^^teristie for each'substance, ,' - ‘i T.^ 
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Effects of different Positive Metals on the Change of Poten¬ 
tial of a Voltaic Couple. By G* Gore (Proc. Boy. Soc., 44, 868— 
3?7).—A coutintiation of the above experiments, in which the metals 
and form of galvanometer are varied. The more easily the positive 
plate, or the less easily the negative plate is corroded, the smaller 
the quantity of dissolved substance required to disturb the balance. 
With chlorine and bromine, the quantities vary directly as the atomic 
weights of the positive metals in the couples magnesium-platinum, 
zinc-platinum, cadmium-platinum. As the smallness of the quantity 
of substance required to disturb the balance depends both on the 
sensitiveness of the galvanometer and on the chemical energy of the 
substance, it is probable that the effect really begins with the first 
addition of substance, but is too small to detect. H. K, T. 

Certain Generic Electrical Relatione of the Alloys of 
Platinum, By C. Barus (Amer. J. Sci., 36, 427—di42).—Measure-' 
ments of the conductivity of a large number of alloys of platinum 
with other metals are given, and also the observed temperature- 
coefficient for each alloy. Plotting the temperature-coefficients 
against the specific resistance, it appears that the effect of alloying 
platinum with less than 10 per cent, of any other metal is to produce 
a variation in the temperatore-coefficient which is quite independent 
of , the special ingredients, and depends only on the resistance of the 
alloy. Also, although the resistance of the alloys examined varied 
from 10 to 65 microhms, per c.c., throughout the whole of this enor¬ 
mous valuation the temperature-coefficient was found to vary as a 
linear function of the conductivity. The author shows that a similar 
relation holds good in the case of alloys of other metals. H. 0. 

Electrical Resistance of Mercury. By F. Kohlracfsch (Ann. 
Phys. Ohem. [2], 35, 700—764).—^This paper contains a very full 
account of a determination of the absolute resistance of mercury 
carried out by Weber’s method of damping with some modifications 
of Dorn's. The result of the determination gives 94060 centimetre- 
seconds as the resistance of a cubic centimetre of mercury at 0°. 
Glazebrook has compared one of the authoi^’s mercury standards with 
the B*A. unit in the Cavendish Laboratory, and the result of the com¬ 
parison gives one B.A. unit =; 0*9866 ohm. 

It wm be remembered that at the Paris Conference it was deter¬ 
mined that the legal ohm should be the resistance of a column of 
mercury 1 square centimetre in sectional area, and 106 centimetres 
in length at 0®. It was considered practically certain at the time that 
this length was a little too short, bnt as the amonnt of the excess was 
doubtful it was considered advisable to adopt the whole number. 
According to the author the true value lies between 106^2 and 
106*3 centimetres. G. W. T. 

Influence of the State of Aggregation of various Substances 
on their Electrical Resistance. By L. Gbotaoh 
Ckem. [2], 35, 764—772).--Clausius has poin^ out (Aw. 
Chem.,:104, 650) that from Amdtsen^s me^i*rohes on tfe^ eieotrioal 
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resistance of metals, it follows that in the case of simple metals in the 
solid state, the resistance varies directly as the absolute temperature. 
Werner Siemens (ibid.^ 113, 91) has confirmed this conclusion, subject 
to the condition that it only holds when the metal is not near the 
melting point. 

In the present paper, the author describes some observations of the 
resistance of mercury at temperatures ranging from —90® to + 20®. 
He obtains the value 0*00086 for the temperature-coefficient of liquid 
mercury, which agrees fairly well on the one hand with the value 
0*00095 given hy Werner Siemens, and on the other hand with the 
value 0*000882 given by Mascart, Nerville, and Benoit. During lique¬ 
faction he finds that the resistance undergoes a rapid increase up to 
about 1*5 times its original value, a much smaller increase than that 
given by Caiiietefc and Bouty, and by 0. L., Weber. He finds, more¬ 
over, that the temperature-coefficient does not remain constant 
between the temperatures —40° and —90®, but steadily diminishes 
with the temperature, as shown briefly in the table below:— 


Xemperature. 

Temperature-coefllcient. 

-40° to -50° 

0-00226 

-50 „ -60 

0-00134 

-60 „ -70 

0-00111 

-70 „ -80 

0^00078 

-80 „ -yo 

0-00037 


These results show that pure mercury, with regard to its resist¬ 
ance, behaves differently from other simple metals, not only in the 
liquid state but even when solid, and at temperatures much below 
the melting point. G. W. T. 

Electromotive Force of Selenium, By W. v. TIi/JAntn (Ann, 
Fhys, Ghem. [2], 35, 836).—Kalischer (this vol., p. 3) laid claim to a 
prior use of the method of preparing sensitive selenium at a tempera¬ 
ture of 195°. While quite willing to grant this, the author points 
out that in his paper (Abstr., 1883, 883) he had expressly stated that 
the method he had employed was that originally described by Sie¬ 
mens in 1877, which he had found much better than the one claimed 
by Halisoher. The writer quite agrees with Kalischer that Fritts’s 
results have nothing to do with the B.M.F, of selenium. 

a w. T. 

Theory of the Dissociation of Electrolytes. By J. H. YAu’r 
Ho?f and L. T. Reicher {Zeit fhysihak Gk$m*^ 2, 777—-781),—The 
relation which Ostwald has deduced (Abstr., 1887, 1020,1142) as, 
eximessing the behaviour of electrolytes on dilution, m^j(i ss^C, 
has been tested with a number of acids, and found to hold good with 
remarkable accuracy. The acids examined were acetic, butyric^ 
benzoic, formic, and ehloraoetic. , \ .. 3.0. ^ ^ 
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the ionic velocities, but since in electrolysis only the dissociated 
poirtion of the electrolyte is active, the proportion Kof the electrolyte 
in the dissociated condition must be taken into account, and we get 
jii = Kiu -f v). Since u/v is known fi'oni Hittorf’s measurements, 
and ju, may be observed with certain salts at masimam dilution, we 
have all the elements for calculating the values of u and v. 

The calculation of the velocities of a number of negative ions from 
observations of their sodium salts shows that for these velocities 
certain definite relations exist. Isomeric ions have the same velocity 
within very narrow limits. The examination of homologous series of 
acids shows very distinctly that as the number of atoms in the ion 
increases its velocity decreases. The nature of the elements of which 
the ions are composed influences the velocity, but this is more marked 
in the case of simple than in that of complex ions. Thus the dif¬ 
ference between acetic acid and each of its chlorinated derivatives is 
very marked, whereas between benzoic and chloro- or bromo-benzoio 
acids it is hardly perceptible. 

If the number of atoms in the anion is greater than 12, the velocity 
depends almost solely on this number, the diSerences, as before 
observed, being smaller and smaller the greater this number is. 
Etence if the number of atoms, as absoissce, be plotted against the 
veloqities as ordinates, a curve is obtained having its convex side 
towaids the axis of abscissae, which it approaches asymptotically, 
from which the velocity of any ion containing more than 12 atoms 
may be read off with an error of not more than 1 to 2 units. 

H. 0. 

Specifio Heat of Tellurium. By Bxbre (Am, GMm. Phys. [6], 
14, 101—103. Compare Eegnault, Ann, Ghim. Phys. [3], 46, 280).^— 
The specific heat of a sample of tellurium, precipitated by sulphurous 
acid, washed with water saturated with nitrogen, and dried in a 
stream of this gas, was found to be 0*05243 as the average of three 
experiments at temperatures ranging from 98*01° to 98*39'^. The 
specific heat of the same sample, after having been distilled in a 
stream of sulphurous anhydride, was found to be 0*051*77 as the 
average of three experiments at 97*62°, 97*7°, and 97*9° respectively. 
The element as thus obtained differed in appearance from tellurium 
which has been distilled in hydrogen, and it did not clearly show a, 
crystalline fraotura Orysfalline tellurium, prepared by decohaposing 
alkaline teilurides, 'Was washed with water saturated with nitrogeu, 
distilled in an atm^here of hydrogen, and then melted and cooled 
very slowly., Its specific beat was found to be 0*048265 as a mean 
of two experiments at 98*22° and 98*13°. F. S. K. 

Estimation of the Value of a Degree in Thermometers of 
Short Bange. By L. Caldbeon 21, 3303—3315).—The 

meftcd described below was employed for a^ertaining very accurately 
the value of the graduations of a thermometer of short range by 
direct comparison with a' standard thermometer. It is also suitahle 
fQT determroug the exact value of the graduations of thsNsAefes, 
eudipmet^, or for accurately 'of 

^Wrometer, ooefficientsof exjiaii^n,’&c., V.' ^ 
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If the distance a between two consecutive ^adnations and of 
a thermometer, between which the end of the mercury column 
stands, is measured in units sufficiently small, and if the distance p 
between the lower graduation and the end of the mercury column 
is also ascertained, the quotient y)/a gives the fraction of the interval 
a occupied by the column of mercury. If q is the distance between 
the higher graduation and the end of the column of mercury, then 
q a — p, and whatever the value oi p ^ q ^ a. The two 
expressions p/a and qja, either of which can be employed to control 
the other, will then give the distances of the mercury column from 
the two consecutive graduations and respectively in fractions of 
the unit employed. 

The instrument employed for making the necessary measurements is 
a sort of cathetometer, a full description of which is given with the aid 
of a diagram. The author also describes in detail the modus operandi, 
and gives examj)les showing with what accuracy the graduations 
can be controlled. In one experiment with a standard thermometer 
registering from —to 100*5°, and divided into tenths of a degree, 
the distance between the graduations corresponding with 97*8^ and 
97*9°, was equal to 96 divisions on the micrometer scale of the catheto¬ 
meter. The thermometer being placed in the vapour of boiling water, 
the distance from the end of the mercury column to the graduation 97*8“ 
was 75 divisions on the scale; the exact temperature shown by the 
thermometer was therefore 97*87812°. In a second experiment, the 
thermometer being placed in melting ice, the distance between 0° and 
—0*1° was 102 divisions, and that between the end of the column of 
mercury and the zero point 28 divisions; so that the exact tempera¬ 
ture registered was —0*02745°. The value of 1° of this thermo¬ 
meter, all corrections having been made, is therefore 0*999644°. 
The following day a change of more than 6 mm. having taken pla<*e 
in the height of the barometer, the temperatures registered by the 
same thermometer under the same conditions were 98*1632° and 
0*06061°. The value of 1° after making.all necessary corrections v/es 
therefore 0*999635°. A series of 16 observations was made in which 
the thermometer refen^ed to above was compared with an instrument 
graduated from —0*3° to 14°, and divided into fifteenths of a degree ; 
the mean error of observation was only ±0*004°. P. S. K. 

Dilatation of Salt Solutions by Heat. By IST. Tschebnay (J. 
JRuss, Ohem. 8oc.^ 1888, 20, 480—442).—The author has determined 
the dilatation of several salt solutions by Marignac*s method, using 
dilatometers the constants of which had been accurately determined 
previously. The following nitx*ates were investigated, being volume 
at t t ■■ ■ ' ' 

(1.) HlirOs + SOH^O YiJ = 1 -i- 0*000159Sif -f 0*000003699^5^ 

. ( 2 .) LWO 3 4 - 50HsO 1 -h 0*0001471^ -f 0*000003678^^. 

/ (3.) KahTOsr + 50H,O I ± 0*0002144^+ 0*000003194i\ 

(4) KNO 3 + 50H«O 1 + 0*000X746^ + 0•OOOOOS575l5^ 

(5.) Agl^lO, . + SOHsO , . . 1 + ,0*0001598^ ± p*000008$S74l 

,Ca{lS[0^ 50HiiQ^ 
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He gives also tlie coefficients o£ dilatation dvjdt^ the equations for 
the cliange of molecular volume with the temperature and the corre¬ 
sponding dilatation coefficients, &c. From a comparison of the 
diffierent values, it is seen that the above solutions of nitrates have 
approximately the same dilatation coefficient at temperatures higher 
than 30°. The dilatation coefficients of molecular volumes are found 
not to agree when the temperature rises to 50**, and the difference 
between the numbers corresponding with different salts diminishes 
vei*y slowly with falling temperature. B. B. 

Table of Vapour-tensions of Solutions of Potassium Hydr¬ 
oxide. By G. Ereera (Gazzetta, 18, 225—^231).—This is an elabo¬ 
rate table of vapour-tensions of solutions of potassium hydroxide of 
various strengths, containing from 1 to 49 parts of the hydroxide to 
100 of water. It is an extension of Wullner’s table (Ann. Phys. Ohem.., 
110, 564) in which the values for the various lacunas in it are calcu¬ 
lated and inserted: the formulas used for temperatures below 52*84° 
being D = 0-003820T -- 0*000004321*, and for 52*84° to 100° 
I) = 0*002863; in which D indicates the diminution of tension pro¬ 
duced by 1 part of the hydrate KH 0 , 2 H 20 dissolved in 100 of water, 
and T the tension of water-vapour at the given temperature. 

. 0. E. G. 

Dissociation of Carbonic Anhydride. By H. Le Ohatelier 
(Zeit physihal. Chem. 2, 782—786).—The author shows that by aid 

of the formula log P -+■ log ^00 d 1? = const., 

° (2 4- x) (1 —xf J T* 

the dissociation coefficient x of carbonic anhydride at the temperature 
T and pressure P may be calculated, L being the molecular heat of 
formation pf carbonic anhydride. The results agx'ee very well with 
the experiments of the author, Mallard, Grafts, and Devil le. 

The value of D decreases with rising temperature, and at length 
becomes equal to zero, when the dissociation coefficient reaches a 
maximum. This maximum will be smaller the greater the pressure, 
a result which is in contradiction to the ordinary idea that at a suffi¬ 
ciently high temperature all substances undergo complete dissociation. 

H, 0, 

Bise of Salt Sol*ations in Capillary Tubes, By M. Goldstein 
(J. Buss, ClfherKt^ 8 og.^ 1888, 20, 408—415).—The author has founds 
as Valson did, that the heights of liquids in capillary tubes are in¬ 
versely proportional to their densities, so that hi const. This rule, 
however, holds good , only in the case of very dilute solutions, the 
value M growing with increasing concentration. In such a case, the 
capillary rise of the solution is found to be a function not only of the 
density, but also pf the molecular weight of the salt dissolved. In 
concentrated solutions containing one and the same percentage of 
different salts, the height qf the column increases with a decreasing 
molecnlar weight of the salt dissolved. Inversely, when two different 
solutions give columns of the same height, that sal^ which is in smaller 
quantity,, is sure to have a larger atomic weight. The differeuc© in 
^e height of the column corresponding an equal difference of 
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pei'centages in solution will be nearly tbe same with salts of the same 
molecular weight, but larger with increasing molecnlar weight of the 
salt in solution. For example, with change of percentage of sodium 
chloride from 23’4 to 5*8 there is a difference of 2*6 mm. in the height 
of the column of liquid, whereas for the same change in a solution 
of potassium chloride the difference in the height of the column is 
6'9 mm. The author proposes to investigate in the same way solutions 
of carbon compounds, and especially solutions of salts containing 
water of crystallisation. B. B. 


Catalytic Action of Metals on Oxyhydrogen Gas and the 
Occlusion of Hydrogen. By A. Berliner (An7t, Fhys. Ghem, [2], 
35, 791—810).—The term catalysis was first applied by Berzelius 
(Ann, CMm, Fhys., 37, 66) to the power shown by certain substances 
of causing decomposition or other chemical changes in other sub¬ 
stances without being themselves affected. 

Dulong and Thenard have shown (Ann, Fhys Ohem., 76,81) that all 
metals and some earths can determine chemical union between oxygen 
and hydi'ogen at temperatures below the boiling point of mercury, and 
in the case of platinum, palladium, rhodium, and iridium, at ordinary 
temperatures. Faraday has shown (Ann. Fhys. Ghent., 33, 149) that 
the action of platinum on oxyhydrogen gas occurs at ordinary tern- 
pei'atures, only when the surface of the metal is perfectly clean* 

Henry (Phil. Mag. [3], 6, 354) and Turner {Annalenp 2, 210) have 
shown that copper and iron turnings, zinc-foil and wOod-carbon have 
the same effect on oxyhydi*ogen gas, but only at temperatures not far 
below tbe boiling point of mercury, and Loew (J. pr. Ghem. [2], 11, 
372} has shown that glass begins to act in the same way at about 
the same temperature. 

Berthelot (Abstr., 1882, 1022) pointed out the connection existing 
between catalytic action and occlusion of hydrogen, and the present 
paper contains an account of an extensive series of experiments 
directed to the further elucidation of the subject. The author atrives 
at the conclusion that these catalytic actions are invariably dae to the 
occlusion of hydrogen, which when occluded always seems to act in 
the same way as when in the nascent state, as Graham (FhiL Mctg. [4], 
32, 503) showed conclusively in the case of palladium. The fact that 
when the metallic surface is not clean catalysis still takes place at 
high temperatures is attributed by the author to the p^ial removal 
of the film of impurity when the temperature is sufficiently increased ; 
this is in accordance with Graham’s observation that the, largest 
amount of gas was occluded when the metal was fii*sfe strongly heated 
and then allowed to cool in the gas forming the subieot of experiment. 

' G. W. T. 


Metallic Iiristre. By W. Sprino (BnU. Boc, Ohim.^ 50,218—221 )* 
—^When finely i^wdered bismuth sulphide, copper sulphide, or 
manganese peroxide are compressed in oylindensj th^y a 

m^llic iusfepe,'whilst xinc sulphide, tneropry: oxide; and c6pper '6arr 
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are more or less transparent wlieii finely powdered. Between metallic 
and vitreous lustre there are all degrees corresponding with the various 
degrees of transparency and opaqueness. The metallic lustre, there¬ 
fore, does not depend on the chemical hut on the physical state of a 
substance (compare Dove, Ann, Phys, Ghem,, 83, 169 ; Brewster, 
JPortschriUe d, Phys,, 8, 331 ; and Brucke, ihid.^ 17, 313). 

K H. M. 

Apparatus for Fractional Distillation in a Vacuum. By J. 
W. Brohl (Ber,^ 21, 3339—3342). —The apparatus consists of a cylin¬ 
drical vessel, closed at the bottom and provided at the top with a ground 
flange, on to which fits a lid provided with a corresponding flange and 
two tubulures, one of which is placed in the centre of the lid. Through 
the centre tubulure, closed by an india-rubber cork, passes a rod by 
meaUvS of which a circular rack containing test-tubes can be rotated in 
order to bring the tubes in turn immediately under the condenser-tube 
which passes through the second tubulure, also closed by an india-rubber 
cork. The cylindrical vessel is provided with a tubulure for connection 
to a pump. W. P. W. 

Ether Levels- By R. Weber (Per., 21, 3448—3451). —The 
crystalline figures frequently observed in the ether levels attached to 
leyeUing instruments or physical apparatus, are caused by the use of 
wet ether, and of glass which is readily attacked by water. Three 
kinds of glass having the composition— 

SiOa, AlgOs. OaO. KgO. IST^O. Total. 

Relatively hard... 69*00 0*89 12*21 18*52 — 100*62 

Relatively soft. 65*42 0*93 13*67 19*76 — 99*78 

Bonsaok gto -.. - 69*93 0*94 4*56 7*27 17*30 100*00 

were experimented with, and it was fonnd that tubes of Bonsack 
glass were attacked both by wet and dry ether, and: gave crystalline 
figures within a month of being filled; that tubes of the softer potash 
glass were also readily attacked by wet ether, but showed only slight 
indications of crystals after two years when filled with dry ether, 
whilst tubes of the harder potash glass were also attacked, although 
xfiore slowly^ by wet, ether, but remained, clear after the lapse of two 
years when filled with dry ether. , W. P. W- 


lEorgaaic Chemistry. 

OxiiiatioB of Hydi^en Iodide by Oxy-acids- By 0. Burorarb 
pkyd]c<^. 2, 796—839),t—T his paper contains the 
of a large/number of experiments on theaotiofi ^ chloric, bromic, and 
hydrogen iodide, with vai^ying 

solutions, and sim in the preaeuoe of time 
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acids, iodic acid is the one which acts most readily on hydrogen iodide 
and chloric acid the least. With dilute solutions of iodic acid and 
hydrogen iodide, a certain period elapses before the reaction sets in, 
this period increasing, of course, with the dilation and also with the 
temperature. 

It was necessary in studying the reaction, as a time reaction, to 
neutralise the mixture of both acids at a given moment, without 
affecting in any way the liberated iodine. This it was found could be 
done by the addition of acid sodium carbonate to the solution. The 
carbonate, which is thus introduced in excess, interferes, however, 
with the estimation of the iodine by means of thiosulphate, hut for 
the latter, sodium hydrogen sulphite may be substituted, the action of 
which on iodine in solution is represented by ITaHSO-i -h H 2 O 4 * I 2 = 
ITaHS 04 + 2HI, and is not affected by the presence of the carbonate. 

The action of iodic acid on hydrogen iodide is represented by 
oHI + HIO 3 = 3 H 2 O -f 3 I 2 . For the action of bromic acid, solutions 
of at least normal concentration are required, and the action 

takes place in three stages : ( 1 ) HBrOs 4* 5HI = SHaO 4 - Br 4 - 51; 
(2) Br + HI = HBr + I; (3) HBrOs 4- 5HBr = SH^O BBrs. 
Hence, if there are less than six equivalents of hydrogen iodide to 
each equivalent of bromic acid present, bromine will be found in tbe 
solution at the end of the reaction. For the action of chloric acid, the 
solutions must be so concanti’ated, and the time required is so long, 
that a decomposition of the hydrogen iodide itself occurs, and thus the 
exact nature of the reaction cannot be ascertained, 

Hone of the ordinary equations satisfy the conditions of the above 
changes studied as time reactions. The author finds, however, that 
the time required for the oxidation of a given quantity of hydrogen 
iodide depends in a similar manner on the concentration, as the action 
of sulphurous on iodic acid studied by Landolt (Abstr., 1886, 658), 
An excess of either acid above the equivalent quantities produces an 
acceleration of the reaction. The presence of other acids, both those 
which take part in the reaction and those which do not, also causes an 
acceleration, which in the case of the latter is in proportion to their 
avidities. H. 0. 

Action of Incandescent Platinum on Gases and Vapours, 
By W. R. Hodgkinson and F. K. S. Lowndbb (Ohem, News^ 68 , 2*23— 
224; compare Abstr., 1889, 20).—It is now shown that iodine mono- 
chloride or trichloride, or chlorine in the presence of iodine or iodine 
bromides, when vaporised and submitted to the action of incandescent 
platinum wire, in the manner already described, give rise to flames, 
to mixtures of platinous chloride or bromide and iodide, and in the 
l^resenoe of chlorine to the deposition of crystals of platinum on the 
hottest part of the wire. In similar experiments with carbon tetra¬ 
chloride, there is no fiame, chlorine is liberated and carbon and carbon 
, sesqnichloride pe deposited 5 with phosphorus pentaohloride there is 
•flame, but the wire soon becomes alloyed with liberated phosphorus, 
and, consequently, melts; with hydrochloric ^oid, platinons chloride 

formed; hydrogen fiuoridej yields asoluble platinum salt; mercurous 
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vaponr destroys the wire at once, whilst there is no apparent action 
with mercury, sulphur, nitrogen oxides, or sulphurous anhydride. 

D. A. L. 

Analysis of Atmospheric Air. By Upfelmann ( GJiem . Cmtr., 
1888, 1324—1325, from Archiv. /. JSygiene^ 8, 262—350).—The 
carbonic anhydride was determined in a flask of about 2^ to 4 litres 
capacity. After filling with water, the flask was completely filled with 
the air under investigation, by running out the water again and 
allowing it to drain for 10 minutes. 50 e.c. of baryta-water (7:1000) 
was next added, the flask closed with a tight stopper with india- 
rubber cap, and after shaking for one minute, allowed to remain by 
itself for 24 hours. The stopper was now replaced by a double-bored 
one, 60 c.c. of freshly boiled water added to wash down the sides of 
the flask, and the excess of baryta titrated with oxalic acid from a 
burette with a very long nozzle, reaching through the stopper down 
to the liquid at the bottom of the flask. (The oxalic acid = 
2*8636 grams per litre.) 

The determination of the organic matters of the atmosphere was 
made by passing a definite quantity of the air through a solution of 
potassium permanganate, of which 1 c.c. = 0*395 gram ElMnOi 
(=0*1 mgrm. = 0*07 c.c. 0 == 0*7875 mgrm. oxalic acid) and the 
excess of permanganate determined by oxalic acid. The dust was 
collected on an asbestos filter and titrated with permanganate accord¬ 
ing to the method above mentioned. The micro-organisms were 
determined, after collecting in sterilised water, according to Esmarch’s 
method. 

The ammonia was determined by projecting a spray of water against 
a slanfing glass plate at the distance of 1 metre, and titrating with 
Nessler's reagent. 

The principal results of a long series of examinations of the atmo¬ 
sphere in the neighbourhood of Rostock are as follows:—(1.) The 
carbonic anhydride amounted to 3*18 in 10,000 in the open field; the 
amount increased with land-winds or fog. (2.) The organic matters 
were equivalent to 2*71 c.c. oxygen per 1,000,000 vols. of air in the 
open field; this a^mount varied very gi'eatly, it being decidedly less after 
continued rain. (3.) The amount of organic matter in the air at 
the sea-coast was found to be but one-third of that found kilo¬ 
metres inland. (4.) The air of the Rostock University yard contained 
one-tenth more carbonic anhydride and one-third moi*e organic matter 
than the air of the open fields. (5.) The air in the open fields near 
Rostock contained, on the average, 250 ,micro-organisms per cubic 
metre, that of the university yard 450, whilst the air on the sea-coast 
contained but 100 per cubic metre; these quantities being less after 
continued rain and greater during fog. (6.) The amount of 
carbonic, anhydride in cellars depends greatly on the barometric 
pressure, and varies iuverselj as the height of the barometer. 
(7.) The air of cellars contained spores of fungi. (8.) The air of 
house sewers was found tc be but little richer in orgaiiic matter than 
that of well ventilated rooms, and contained but few germs. (9.) 

. Atmospherio air may ^ considered impure when it contains so much 
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oxidisable orp^anic matters that in 1,000,000 vols. 12 or more vols. of 
oxygen are required in tbe permanganate test. J. W. L. 

Hydrogen Tellnride. By Berthblot and Fabre (Ann. GMm. 
Fhys. [6], 14, 103—106).—Pure hydrogen telluride (compare Binean, 
Ann. Ghim. PJiys. [2], 47, 232) can be prepared by treating magne¬ 
sium telluride with very dilute hydrochloric acid in an atmosphere of 
nitrogen. The gas thus obtained is completely and rapidly absor-bed 
by alkalis, yiel<fing white or colourless, crystalline tellurides which 
dissolve in pure water, forming colourless solutions; if, however, a 
trace of oxygen is present, violet or purple solutions are produced, 
and, with a large excess of oxygen, metallic tellurium is immediately 
precipitated. It is very unstable; when kept over dry mercury, it de¬ 
composes in a few hours, even in the dark, but in presence of moist air 
decomposition is instantaneous. The smell of hydrogen telluride 
differs considerably from that of hydrogen sulphide or selenide, and 
when the gas is inhaled the effects produced are far less disagreeable 
than in the case of the latter. The magnesium tellnride referred to 
above is prepared by the action of excess of tellurium vapour on 
heated magnesium in an atmosphere of pure, dry hydrogen. It is a 
white substance, which quickly darkens on exposure to the air, and 
dissolves in water, forming a blaekish-pnrple solution, owing to the 
presence of oxygen; it dissolves in water saturated with nitrogen, 
yielding an almost colourless solution, F. S. K. 


Amides of Phosphorus and STdphur. By A. Mbktb (AnnaUn, 
248, 232 —269).—G-ladstone (this Journal, 1864, 225; 1866, 1 and 
290; 1868, 64 and 261, and 1869, 55) obtained a series of compounds 
by the action of g^eous ammonia on phosphorus oxychloride, which 
he regarded as amic acids of pyrophosphoric or tetraphosphoric acid. 
The author considers that these compounds are mfdo-acids. Inddodi^ 

pho^horic add, ’^^'^PO(OH)^*^ (Grladstone’s pjrophosphamio acid), 

can be prepared by the action of ammonium carbamate on phosphorus 
oxychloride. The product is dissolved in water containing hydro¬ 
chloric acid, and the acid is precipitated in the form of the barium or, 
iron salt by the addition of barium or ferric chloride. The harium 
salt contains 1 moL HaO. 


Didmidodiphosphorio add, is best prepared by 

adding phosphorus oxychloride diluted with 10 times its voiutne of 
benzene to excess of ammonium carbamate. The barium salt is 
sparingly soluble in water and is anhydrous. A basic sodium salt 
Ha1l3‘;rsO^(OJ5ra)«!NH, is known. * 

I)idmiMiph>sphQm^mamio acid (Kjn^opbosphotriamio aqid), 

;KH<pQ^Qg^^>13'H, is an insoluble, white powder,, obtained by 
'‘Mutating pl^phorus qxyoblorid0.with ammopia at 100% and Wash- 
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plioric acid. Silver nitrate gives, witli neutral solutions of tlie acid, 
the monobasic silver salt, P 202 (NH) 2 (N’H 2 )’ 0 Ag, with ammoniacal 
solutions a salt of the formula KAglP 203 (NAg) 2 (N'H 2 )* 0 Ag. The 
salts of this acid have already been described by Grladstone (Zoc. cit.). 

/P0(0H)-0\ 

ITitToltrimeiafhosplioriG add^ prepared by heat¬ 


ing imidodiphosphorio chloride, NrH(POCl 2 ) 2 , at 290°, yields an 
insoluble barium salt, N’p 307 Ba -j- H 2 O. The caldum and ferric salts 
are insoluble, even in strong acid. Most of the metallic salts are 
insoluble in water but dissolve in acids. Neither the acid itself nor 
the salts of the alkali metals have been obtained in a crystalline form. 

Ammonium imidosulphonate, NH(S02'0NH4)2, is formed by the action 
of ammonium carbamate on sulphuryl chloride, pyrosulphuryl 
chloride, or sulphuric monochlorhydrin. Ammonium chloride is 
removed by digesting with alcohol, and the residue is recrystallised 
from water. The compound crystallises in the monoclinic system, 
and its sp. gr. is 1*965. Imidosulphurylamide, NH(S02NH2)2, is the 
first product of the action of ammonium carbamate on pyrosulphuryl 
chloride. It is decomposed by water, yielding ammonium imidosul- 
phonate. The amide forms beautiful crystals, and is freely soluble in 
water. W. 0. W. 


Allotrbpic Arsenic. Reply to Genther. By Enoel (Bull 80 c. 
OMm.^ 50, 194—197).—Sevex’al new determinations of the specific 
gravity of allotropio arsenic gave the mean 4‘6, which is the same 
number as that previously obtained (compare Geuther, Abstr., 1887, 
888). The ratio of the densities of crystalline and allotropic arsenic 
is 1*245, and is practically the same as the ratio of white and red 
phosphorus = 1*244. The molecular constitution of the two modi¬ 
fications of arsenic seems to be the same as that of the corresponding 
modifications of phosphorus* N, H. M, 


Action of Ammonia and Amines on Arsenious Bromide. 

;^y W. (Chmn. Oentr., 1888, 1354—1355).—By passiug dry 

ammonia into a solution of arsenions bromide and benzene, the 
conaponnd 2AsBr8,7NH^ was formed. Mthylamine forms the com¬ 
pound AsBr 3 , 4 I?',H®Et -h HsO, melting at 152°. Bipropylamine forms 
with it the compound AsBrs, 4 NHPr 2 -f H 20 , melting at 258°. The 
trim&ihylarmim-dexivB^^ AsBr 3 , 3 NMes, melte at 235°. The com¬ 
pound from triethylmnine^ AsBr^,SHEta, melts at 242°. The aniline 
compohnd, AsBrjjSNHzPh +. H 3 O, becomes changed into AsBrajiNH^Ph 
-f H 2 O, by treatment with absolute alcohol or glacial acetic acid. 
Bipl^ylomim (meniom bromide^ AsBr 3 , 3 NHPha + H 20 , melts at 140°^ 
and becomes changed, like the aniline compound, by the action of 
aIeob<^ or acetic acid into a compound melting at 230°. The mmolme 
compound, As BrgjOftNHtjHBr, melts at 137% The Methylph^him^ 
d^ivative, AsBr^^l^Bta^HBr, melts at 65°* J. W. 

Preparation of Boron and SilJb<m. By S.,G. BAWwXO&m. 

58, 283),t~A mixture of 3*5 ,graE^s pf and 



212 


ABSTRACTS OF CHEMICAL PAPERS, 


11 grams of calcium fluoride, is gently heated with concentrated sul¬ 
phuric acid; the boron fluoride evolved is passed over heated potas¬ 
sium contained in a series of bulbs. Potassium fluoride and boron are 
formed, and are easily separated by washing with water. Amorphous 
silicon may be prepared in a similar manner. D. A. L. 

Preparation of Silicon. By H. N. Warbbn (07iem. News, 58, 
215—216).—The anthor prepares amorphous silicon by passing silicon 
fluoride over metallic magnesium heated in a combustion tube. 
Among the other products of the reaction is a magnesium silicide, 
and by the action of concentrated acids on this, a gas is evolved, 
which takes fire spontaneously in the air with explosive violence; 
with feeble acids the gas is not spontaneously inflammable. Owing to 
the difficulty of eliminating free hydrogen from this gas, its exact 
composition could not be ascertained; it, however, appears to be a 
mixture of solid, liquid, and gaseous silicon hydride. D. A. L. 

Effect of High Temperature and Pressure on Carbon. By 
C. A. Parsons {Froc. Boy, Soc,, 44, 320—323),—Carbon rods were 
surrounded by benzene, paraffln, ti'eacle, chloride or bisulphide of 
cai'bon, and submitted to great pressure in a hydraulic press, the rods 
being meantime heated by passing an electric current through them. 
In some cases a considerable amount of gas was evolved, and a soft 
friable deposit of carbon produced, lu no case was the density of 
the carbon increased. When the rod was surrounded with ,siiica, the 
latter fused, and the rod was largely converted into graphite; the 
same occurred with hydrated alumina in lime or magnesia, the^ rod 
being rapidly destroyed with evolution of gas. With layers of coke, 
lime, and silica, the rod was rapidly corroded, and was found after 
the experiment to be coated with a coke-like layer of great hardness, 
sufficient to scratch rock-crystal and ruby, and to wear down the cut 
facets of a diamond. It resists the action of a mixture of hydrofluoric 
and nitric acids. The conditions of temperature and pi*essure with 
presence of moisture, lime, and silica, resemble those which a^ipear 
to have existed in the craters of the Cape diamond mines. The part 
played by the lime and silica is not clear, H. K, T. 

Pomation of Carbon Oxysulphide by the Action of Carbon 
BisulpMde on Clay. By A. Cautibr {OompL rmd., 107, 911— 
913).—Kaolin previously heated to incipient redness is packed into a 
large porcelain tube, which is then heated to bright redness, whilst 
, carbon bisulphide vapour is passed through it. The gas which issues 
from the tube contains 60—64 per cent, of carbon oxysulphide, 35—39 
per cent, of carbonic oxide, about 1 per cent, of carbonic anhydride, 
aidtd traces of hydrogen sulphide, mixed of course with excess of carbon 
bisulphide ^pour. The proportion of carbonic oxide is lower, and 
the proportion of oxysulphide higher the higher the temperature. 
The products are passed into a flask half filled with ice-cold watery 
>Mch condenses the greater part of the bisulphide; then through 
n hydroxide, which, amorhe %drogen sulphide anlj oa^nic 
e thiongh bnprous 
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brnaic oxide, and fioftlly through a 12 per cent, solution of aniline in 
a](‘oli(>l, and over pumice and sulphuric acid. Alcoholic aniline has 
no action on carbon oxysulphide, but readily absorbs carbon bisul¬ 
phide. 

The properties of pure carbon oxysulphide agree mainly with the 
ordinary description. It lias a very faint, somewhat ethereal alliaceous 
odour. Carbon oxysulphide, as Berthelot observed, combines slowly 
with Ammonia, forming yellow crystals of ammonium oxythiocarba- 
mate, which is decomposed by water. Sodium hydroxide slowly 
absorbs the gas, and a 35 per cent, solution in contact with excess of 
the gas yields pale-yellow tabular and acicular crystals of a thiocar- 
bonate, which is decomposed by water, as indicated by the equation 
2IfaH0S02 + HaO = NaHOOa -f NaHS + COa + HaS. 

When carbon oxysulphide is prepared by the action of carbon 
bisulphide on an oxide, alumina gives the best results, but it becomes 
too finely divided, and is dijficult to manage. Tt must be heated to a 
white heat, since even at a cherry-red heat the yield is small. If, 
however, sulphur vapour is passed over a mixture of alumina and carbon 
heated to bright redness, almost pure carbon oxysulphide is obtained. 
Fr4my observed that when carbon bisulphide is passed over heated 
oxides of lead, zinc, iron, and copper, crystalline sulphides are formed, 
•the author finds that only in the case of zinc oxide is any notable 
.quantity of carbon oxysulphide obtained. 

' After carbon bisulphide has been passed over kaolin, the tube 
contains brilliant, acicular crystals of silicon sulphide, and somewhat 
large, hard, lozenge-shaped crystals, which evolve hydrogen sulphide 
when moistened, and are slowly decomposed by water into alumina 
and gelatinous silica. They consist of a kind of thxosilicate, some of 
the oxygen in the kaolin having been replaced by sulphur, whilst 
some of the silicon has been removed in the form of sulphide. 

G. H. B. 

Alkaline Alnminates. By K. J. Bateb (Ghem. 12, 1209— 
1210).—When the product of the ignition of alumina and soda 
in the molecular proportions 1:1 is treated with water, pure 
hydrated alumina, AljjOsjSHaO, is spontaneously and continuously 
deposited until the solution contains alumina and sodium hydroxide 
in the proportions of 1 mol. of the former to 6 mols. of the latter; 
the decomposition then proceeds no further, and the solution remains 
clear. If instead of water a solution of sodium hydroxide, containing 
as much sodium as is already present in the ignited mixture is 
employed,- then the solution remains quite clear, whether warm or 
cold, or at rest or in motion, provided it is protected from carbonic 
; anhydride; but in the presence of this gas, or of spontaneously depo¬ 
sited hydrated alumina, this solution behaves in the manner alre^y 
described. Heither pulverised glass, nor sand, nor granite powdefr, 
nor even ordinary gelatinous alumina can initiate this decompositmn. 
If the solutions contain sodium salts with alkaline reacfeou, liie 
rodium determined hf i^itration is somewhat higher, but the pri^« 
pftated aJumina is always pure. Potassium^hnainate behaves.m a 
similar manner. ^ In explanation of these tljte auftlidr suggests 

that the A^OajSSTagO and AljtPsjfiSf^O l^tni^uuda, 

', von. nvx.'' > " ‘ V ,' ^ ''U' '' 
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and therefore with the compounds Al 203 ,I^a 20 and AhOsjSjN’a.gO would 
indicate the existence of four different alkaline aluminates. 

D. A. L, 

Porcelain Glazes. By 0- Lauth and G. Dutailly (Bull. 8oc. 
Ohim., 50, 221—251).—The first part of the paper contains the 
results of experiments made with colourless glazes, which are divided 
into three classes:—(1.) Silicates of a single base associated with 
silica and alumina. (2.) Silicates of two bases, associated with silica 
and alumina. (3.) Silicates of several bases together, associated with 
silica and alumina. In the second part of the paper, experiments 
with various coloured glazes are described. N. H. M, 

Cause of Eails Eusting less Quickly when in TJse than 
when not. By W, Spring (Bvll. Soo. Ghim., 50, 215—218).—The 
preservation of rails, when in use, from rust is not the result of 
vibratory movement, or of an electric action due to the passage of 
trains, but is due to the superficial formation of the magnetic oxide 
produced by the compression of the rust on the metal. 

N. H. M. 

A Crystalline Subsulphide of Iron and Nickel. By J. B. 
Mackintosh (OJi&m. News, 58, 200).—A compound approximating in 
composition to the formula Pe^NiaS, has been found in fern-like 
aggregations of small cubical crystals in the cavities in the concre¬ 
tions in the hearth of a shaft furnace used for smelting roasted 
nickeliferous pyrrhotite. The author’s analytical numbers are: 
Cu2;20; Ni,Co 26*16; Be 61*685; S 8*305; SiO^O‘56; total, 98‘91; 
deficiency and silica being due to adherent slag. D., A. L. 

New Fluorine Compounds of Vanadium. By A. Piccmi and 
G. Giorgis (Gazsetta, 18, 186—194).—On dissolving ammonium 
metavanadate in aqueous hydrofluoric acid and treating the hot 
liquid wdth sulphurous anhydride, a blue liquid is obtained, which 
on neutralising with ammonia and adding ammonium fluoride, yields 
a bluish, crystalline precipitate. This is collected, washed with 
a little water, and recrystallised from w^ater; at first monoclinic 
prisms having the composition of Baker’s salt (Trans., 1879, 760) 
separate, and then small, blue, lustrous crystals; these are mono¬ 
metric octahedra, which dissolve easily in water, yielding a blue solu¬ 
tion, from which the salt separates again on the addition of atumonium 
fluoride. On analysis, it gave results corresponding with the formula 
, V0F2,3NH4F. The author calls it octahedral arrmomum Hfidrofluoroxy- 
vanadate. When dissolved in concentrated hydrofluoric acid and allowed 
to i^msbin for some days, it deposits crystals of Baker’s salt, Y OPg, 2 NH 4 P 
4- HaO. The new salt is also formed at the negative pole, when 
a solution of ammonium .metavanadate, acidified with hydrofluoric 
acid and mixed with ammonium fluoride, is submitted to electrolysis; 
or when the mixture is reduced by alcohol. In the latter case, how-, 
O'ver, the mother-liquors, if exposed to thb air after thO’ hydrofluoroxy- 
g^t^Ma^has been d^sxted^ yield yellow, oetaheiii:^:cryst^$ of the 

'-^'These 'can be* easily by 
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dissolving vanadic acid in excess of kydroduoric acid, and carefully 
neutralising witk ammonia while the liquid is still warm. On cooling, 
an, abundant deposit of the crystals is obtained; care must be taken 
not to add any gp?eat excess of ammonia, otherwise colourless crystals 
of ammonium vanadate alone will separate. 

By adding potassium hydrogen duoride to a solution of ammonium 
metavanadate reduced by sulphurous anhydride, and evaporating the 
blue solution, the author obtained sky-blue, crystalline crusts, of the 
composition yOF 2 , 2 K 01 . 

The remainder of the paper is devoted to theoretical consideration 
of the crystallographic connection of various isomorphous duorides, 
the author drawing especial attention to the fact that the four com¬ 
pounds V02F,3N‘H4F, Y0F2,3NH4F, FeFa,31SrH4F, and OrF3,3ISrH4F, 
all crystallise in the monometric system in cubes or octahedra, and all 
contain the same number of atoms. G. E. G. 


Mineralogical Chemistry. 


A Remarkable Bed of Snlplmr. By Pbiussner (Ghem. Gentr,, 
1888, 1^9—1340, from Zeit, deut geol. Gess., 40, 184—187).—In 
1809, vrhen oil was being bored for, an unusually lai^e bed of sulphur 
was found in Louisiana, one mile from fhe South Pacido Coast, eight 
miles from Calcasieu River. Since 1886 four borings have been 
made, all close together, and with very similar results. The following 
structure was met with during the drst of these;— 

Thickness of bed. Depth. 


feet, feet. 

Yellow and blue clay.,. 160 160 

Grey and yellow sand ............... 173 233 ^ 

Rock....... 2 235 

Blue sandy limestone... 48 383 

White soft limestone... 60 443 . 

* Pure sulphur... 108 551 

Sulphur accompanying gypsum. 99 650 

Pure sulphur....;. 6 656 

Sulphur accompanying gypsum. 24 680 

Gypsum ridi in sulphur. 440 1130 

Sulphur accompanying gypsum. 100 1230 

J. W, L. 


Ai:*$e3iopyrite from Sernia. By Loozea {Zeit ErysL Min., 15, 
40—41).—The crystals analysed by the author had the following 
peroeni^ge composition:— 

S. Sb. As. Fe. Za. Xnsolnhle^, 

2r7l 0*14 42*38 34*58 0*46 0‘22 . , W4& 
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The insoluble residue consists of silica with a trace of calcium. The 
sp. gr. of the mineral is 6*0594. H. B. 

OoBstltution of Arsenopsndte. By J. Loczka {Zeit Kryst. Min., 

15 ^ _4,2).—When heated without access of air, arsenopyrite loses 

much of its arsenic, the loss amounting to 40 55 per cent. The 
author has made a series of experiments to ascertain the chemical 
chan^^es that take place when arsenopyrite is heated, and concludes 
that m this minei-al an iron sulphide must be present, which loses when 
heated a nortion of its sulphur. The latter then renders the arsenic 
free by combining as iron sulphide with the iron that was present in 
combination with arsenic. ^ As analysis shows the coinposidon of 
arsenopyrite to correspond wdth the ratio IPe : 2S,lFe . 2 As, it must 
be sapposed that this iron sulphide is FeSj, and consequently that 
arsenopyrite consists of FeAs^ and FeS^. The decomposition brought 
about by the action of heat may be illustrated hy the following 
eqnatious:—(1.) FeAsj + FeS^ = FeS + S + FeAs,. (2.) FeAs* 
+ S = FeS + 2As. (3.) FeAsj + FeS* = 2FeS + 2As. 

B. H". B- 


Perielase from Nordmarken. By A. SjSgeen (Zeii. Knjst. Min., 
15, 106, from Qeol. Foren. Fork., 9, 527).—Perielase occurs with 
hausmannite in large and small grains in a bed of limestone in a 
manganese mine in Nordmarken. The mineral is colourleM and 
transparent, hnt is usually coloured green by admixed minerals. 
Analysis gave the following results:— 

MgO MnO. ZnO. FeO. TotnL 

87-38 9-00 2-52 0T9 99-09 

B. H. B. 


PsUomelane. By G-. Lahghaus {Jahrb. f. Min., i, Ref.,_l6—17).— 
The author has analysed three varieties of psilomelane with the fol¬ 
lowing results;— 


9 BaO. 

CaO. 

MgO. 

K*0. 

Nap. 

H3O. 

AlgO*. 

FCjOg. 

L 0*61 

1*18 

0-52 

2-59 

0-18 

3-06 

1-16 

0-37 

IT. 6**i0 

0*52 

0*66 

2 17 

0-76 

3-90 

0-87 

0-49 

III. 6*43 

1-33 

0*21 

1-89 

0-69 

3-10 

I'lO 

0-50 


MnO. 


0. 

SiOj. 

Inaolubb. 



74*'J7 


15-06 

0-38 


0-21, 



69-76 


13-93 

2-72 


.0-24, 



67-29 


12-19 

3-12 


2-47 



Traces of OoO, NiO, OuO. PbO were also observed in ^ob ckse, 
and^of liisO in 11 and III. The varieties analysed weye obtained (1) 
from the Voile Bose mine, Mitteiberg, in the Duchy of Got]^,;ClI) 


from tka-' Hoittriobsgiaok mine, Bnuipeldje!^, 
Si^nhaoh, .aei» Neusiadii in the Black For^i 
f ,':ibf'''PHilo®eisafe”fr0^ othep mimes -iUi tko iDaoby' ^ 



'|md 
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Analyses of Monazite and Xenotime. By C. W. Blomsteand 
{Zeit, KrysL Mm., 15, 99—lOS, irom Geol. Foren. Fork., 9, 160).— 
The author gives the results of the analyses of nine specimens of 
monazite from INTorway. The localities from which the specimens 
were deriyed were Moss, Dillingso, Lonneby, Arendal, Naresto, and 
Hvald. The analyses show that monazites are normal salts of tribasic 
phosphoric acid. "There is, however, an excess of bases, w'hich appear 
to be in combination with silica. The general formula of these 
minerals is therefore m(3B)0,P205) -j- 2R0,Si02 + in which 

m is between 6 and 20, and p nsually less than 1. The author’s 
conclusion is that monazites are normal cerium and thorium 
phosphates, in which a portion of the phosphoric acid is repla<^ed by 
silica. This view is not in accord with that of Penfield, who regards 
monazites as cerium phosphates with mechanically admixed thorite. 
In an appendix, the author gives two analyses of xenotime from 
Hvalo and Naresto, and concludes that the composition of this 
mineral is similar to that of monazite. B. H. B, 

Sulphohalite, a New Sodium Sulphato-cMoride. By W. E. 
HinDBK and J. B. Mackintosh {Amer. /. hci., 36, 463—464).—This 
mineral belongs to the regular system, and occurs in rhombic dodeca- 
hedra. It is transparent, with a faint yellow colour. Its sp. gr, is 
'' and its hardness 3*5. Analysis yielded the following 
results \— 

CL BOg. NagCOs, 

13*12 42*48 1*77 ^ 

The ^rmrnla is 8ira2S04,2KaCL Excepting the very rare Cornish 
mineral oonhellite, no other species is known of analogous com¬ 
position. , The mineral was found with hanksite at Borax Lake, 
San Bernardino Co..^, California. Only three examples are known, 
and two of these are in the collection of 0. S. Bement, of Phila¬ 
delphia. The authors propose for this new mineral the name of 
sulphohalite m indicating its remarkable composition. 

B. H. B. 

Allactita from Xj&ugbaa. By A. SjOoben (Zeit Kryst. Min^, 15, 
IQg—|o7i from OfveTB. Vet Ahad. Fork*, 1887, 107).—This mineral 
occurs, with a mauganiferous barytes, calcite,. and a mineral resembling 
aphrodite, at the Collegii mine at Langban. It resembles the 
allactite found at Sfordmarken. On analysis, it gave the following^ 
results;— 

AaA- MnO. OaO, HgO. HgO. O^otal. 

29*00 58*87 177 1^35 9*00 , 99*99 . . 

" . . ' ' ' , B. H. 

Fyrrli<^rseMh0 aad Berzeliite. By A. Gr. HdOBOM (Zdt 
‘Min,, 15,165*^106, from Q&ol, Form. B, ^7).—Two specfeiehis 

of pyrrhoapsenite were analysed; one being the usual oi^auga vari#y 
(1), and the other a purer yellow* transparent variety (II) 
sp. gr. of 4 01. Both contained admix^ .baiytes and oahsite. The 
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berzeliite (III) examined was a honey-yellow isotropic variety from 
Langban. 

CO 3 . BaS 04 . PeO. MnO. OaO. MgO. AsgOg. SbgOg. Total. 

I. 1*27 3*96 trace 19-18 18*35 3*50 50*92 2*60 99*78 

II. 1*58 1*36 — 14*12 18*54 7*53 53*39 2*90 99*42 

ni. — 0*49 -- 5*68 19*97 16*12 57*59 — 99*85 

B. H. B. 

Pyrrhoarsenite and other S-wedish Antimoniates. By L. J. 
lOEbSTROM {Jahrb.f. Min,, 1888, i, Mem., 48—53).—The bright straw- 
yellow anhydrous arsenate from the Sjo mine, in the parish of 
Grthyttan, Orebro, Sweden, is undoubtedly pyrrhoarsenite, but with 
double the amount of antimonic acid contained in the yellow variety 
(Analysis II) discovered by Hogbom in 1885. The analysis gave the 
following results (I) :— 


AsgOs. 

SlhOj. 

CaO. 

MnO. 

MgO. 

Total. 

T. 53-23 

6-54 

20-21 

10-82 

9-20 

100-00 

11. 56-40 

3-07 

17-50 

15-03 

8-00 

100-00 


The author considers the formulae of the antimoniates and 
antimonio-arsenates hitherto found in Sweden to be as follows:— 

PyTrhoarse3Qite (type I, analysed by Hogbom), 20(Oa,Mg,Mn)3As2O8 

CasSbaO?. 

Pyrrhoarsenite (type H, analysed by the author), 10(Oa,Mg,Mn)3AsaO8 
“t" CasSbaO?. 

Polyarsenite (Abstr., 1887, 347), 40HaMn4As20io + (Ca,Mg)aSb 207 . 

Xanthoarsenite (Abstr., 1886, 25), 16(Mn,Mg,Pe,Ca,H2)i(As20i5 -f 
(Ca,Mg)aSba07. 

Manganostibiite, 2(Mn,Pe,0a,Mg)3Asa08 + 5(Mn,Pe,Mg)ioSb80i6. 

Hsematostibiite, MgaSbaO? 4- 5(Mn,Pe)ioSb20i5. 

Atopite, (Ca,Na 2 ,I’e,Mn,K 2 ) 2 Sb 207 . 

Monimolite, type I (Nordenskiold), PbaSbaOs; type I (Igelstrom), 
(Pb,Fe,Ca,Mg) 4 Sb 209 ; type II (Plink) (Pb,Pe,Mn)3Sb208. ' 

(Obmpare Abstr., 1888, 665.) B. H, B. 

Thioantimonites from Colorado. By L, G. Eakins (Amer, 
8ci,, 36, 450—453).—The author gives the results of the analyses 
of two thioantimonites from Gunnison Co,, Colorado. The first 
(Analysis I) was found in the Domingo mine, on the ridge between 
Dark Canon and Baxter Basin. It consists of aggregates of small, 
aoicnlar crystals, forming wool-like masses in the cavities of a highly 
decomposed siliceous gangue. It is dull, greyish-black in colour, and 
no crystalline form could be distinguished. Its formula is 
3(Pb,Pe)S,2SbaS3- The second specimen was found at a mine on 
Augusta Mountain. Xt occurs in a siliceous gangue with iron pyiStes 
and zinc blende, axid forms groups of acicular 0 ]rystals, which Are 
4eeply striated, elongated prisms. Its formula is It 

appear^ to be a freieslehenite in which the silver hp been com- 
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Ag. Ou. Pb. Fe. Mn. Sb. S. Insoluble. Total. 

L Trace trace 39*33 1*77 trace 36*34 21*19 0*52 99*15 

II. Trace — 55*52 trace — 25*99 18*98 — 100*49 

B. H. B. 

EQelmite. Bj M. Weibull (ZeiL Kryst Min., 15, 104 — 105, 
from. Geol. Foren. Fork., 9, 371).—This mineral crystallises in the 
rhombic system, the axial ratio being a:hi c ^ 0*465 : 1 : 1*026. 
The specimens examined were considerably altered, and were seen 
under the microscope to consist of an amorphons substance containing 
black metallic grains of unaltered hjelmite. Analysis gave results 
corresponding with the formula 4 ItO, 3 R 305 + 2 H 2 O. 

B. H. B. 

Eudidymite. By A. E. ISTordeksetiold {Zeit. Krysb. Min., 15, 
107—108, from Geol. Foren. Fork., 9, 434).—Eudidymite was dis¬ 
covered in 1887 in the Island of Upper Aro in the Langesunds^ord. 
According to Brogger it is monoclinic, with the axial ratio oi a : h : c 
= 1*71069 : 1 : 1*107113; /3 = 86® 14' 27". Analysis gave the 
following results:— 

SiOa. BeO. HagO. HgO. TotaL 

73*11 10*62 32*24 3*79 99*76 

B. H. B. 

. Ans^sis of Natrolite. By G. Likdstrom (Zeit. Kryst. Min,, 15, 
108, from Geol, For&n, Fork., 9, 434).—This analysis was made in 
order to determine whether the so-called brevicite that accompanies 
the eudidymite of Aro (see preceding Abstract) also contained 
beryllium. This was, however, not the case. The analytical, results 
were as follows:— 

SiOg. AlgOs. ISfagO. KgO. HgO. Total. 

47*92 26*80 16*25 0*26 9*51 100*74 

B. H. B. 

Hyaloteldte fifom Lahgban. By Gr. Lindstbom (Zeit JSryst 
Min.^ 15, 96—97, from Ofoers. 8v, Vet. Fork., 1887, 589).—The hyalo- 
tekite described by Uordenskiold has been analysed by the author 
with the following results:— 

SdOg* PbO. BaO. CaO. OuO. MnO. BeO. HgO. BI3O. Ka^O. 

39*47 25*11 20*08 7*82 0*09 0*29 0*76 0*09 0*^. 0*17 

AI2O3. FejOs. B3O3. F. Cl. Igtiition. Total 

0*18 0*06 3*73 0*99 0*06 0*59 100*37 

The formula deduced from these results is 12(RO,2SiOa) 4- 
3Bp,2B»03 + BE , B. H. B. 

Gadoiinite. By 0. Bajimbusbebs {M/rh, /. Min.^ 1889, i, B.ef., 
25 — ^26, from 8itzh, frems. Ahid, Wiss,, 1887, 553).—The author has 
analysed specimens of gadolinite from Hitterd (I) and from t'tterby 
(13) with the following results;—* ' 
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Loss on 

SiOg, Y2O3. Ce^Os. yesOa. YeO- BeO. CaO. ignition. Total. 

1. 24*36 45*51 7*01 2*85 11*50 8*58 0*36 0*50 100*67 

11. 25*35 38*13 13*55 4*07 7*47 10*03 0*57 1*34 100*51 

The gadolinite from Hifctero occurs in large, black crystals; sp. gr. 
4*448 to 4*490; that from Ytterby has a vitreous or amorphous 
nature, and brilliant lustre; sp. ^r. 4*212. The formula of both 
vaiieties is R" 6 R'" 2 Si 40 i 9 . Gadolinite thus approaches datolite and 
euclase in composition. H. B. 

Mineralogical Notes. By A. E. Nokoenskiolu {Zeit. Kryst 
Min.y 15, 97—98, from Geol. Foren. Fork., 9, 26).—1. Alvite and 
Anderbergite. —Alvite from Alve, near Arenda], gave on analysis the 
following results:— 

Metallic* BeO with some 

SiOa. acids. PbO. EesOs. MnO. CegOs. YA- -^1203. 

26*10 2*78 0*45 5*51 0*27 3*27 1*U3 14*73 

ZrOo. CaO. MgO. Loss on ignition. Total. 

32*48 2*44 1*05 8*84 98*95 

This mineral is absent from the felspar mines of the pegmatite 

veins. It is, however, replaced by a somewhat similar mineral, which 

the author regarded as cyrtolite, but which Blomstrand claims to be 
a new species to which the name of anderbergite should be given. 
(See following Abstract.) 

2. An analysis of monoelinic crystals of hydrargillite from Bange* 

sund in [Norway, gave the following results i— 

AljOa- SiOg. H2O. Total. 

65*90 0*43 33*57 99*90 


3. JOiaspore from Horr^oherg in Wermland. —An analysis of this 
mineral, supposed to be identical with Igelsfcrom’s new mineral 
empholite,’* gave, when corrected for admixed cyanxte and pyro- 
phyllite, 84*32 per cent, of alumina and 15*68 per cent, of water: 

B. H. B. 

The so-called C 3 rrtolite of Ytterby. By C. W. BLOMsxii^kp 
(ZeiL Knjst, Min,, 15, 83, from Sv, Vet, Ahad, JSandl,, 12, 1““«1D).— 
Four analyses of massive somewhat impure material gave tiie follow¬ 
ing mean results 

SiOs. ZrOg, YgOa- CogOa, FeO. CaO. MgO, OtiO. K^O. H3O. . Total. 
26*93 41*17 10*93 trace 1*54 5*85 trace 0*17 0*89 12 65 109 * 0 i) 


were obtained after 10*61 per cent, ol phosphate, 
regarded m impurities, had been subtracted. The fprnqiuhi? is^ 
ISH^O- The »alpiH ee.weli wit| 
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and, as its composition differs considerably from tbat of the American 
cjrtolite, proposes for it the name of Anderhergite, B, H. B. 

Swedislx Minerals. By Gr. Flink (Z&it. Kryst Min., 15, 88—92, 
from Sv. Yet. Akad. Handl., 13, 1—94).— 1 . The author gives the 
following new analysis of manganese-epidote:— 

SiO^. AI 2 O 3 . FeaOa. CaO. MnO. H 2 O. Total. 

36'44 24*65 12*44 19*52 4*52 3*19 109*76 

Th^ crystals of this mineral occur with titanite, barytes, and man- 
ganophyll in fissures filled with calcite, in a matrix consist'ng of 
berzeliite, calcite, and manganese-epidote. On the crystals, the 
author has determined the following new forms: OP, ooPoo, -IPoo, 
Poo, — -IPoojOoP, 00 ^ 2 , P, ?oo. With regard to its composition and 
most of its optical properties, manganese-epidote forms a linlr between 
ordinary epidote and piemontite. 

2. Manganopliyll occurs at Langban in small copper-coloured scales 
intimately mixed with magnetite and iron-glance, as well as in crys¬ 
tals with tephroite and magnetite in fissures filled with calcite. The 
analysis gave the following results:— 

SiOa. F. MgO. MnO, PejjOs. AI 2 O 3 . KjO. HoO. Total. 

4P36 0*49 13-27 6*41 4*66 16*02 11*43 2*09 4*62 99*33 

Manganophyll is thus shown to differ considerably from all ,the micas 
hitherto described. 

3. The author gives the following analyses of (I) hornblende and 
(II) grammatite from iN’ordmarken:— 

SiOg. AJjOs. FegOa- FeO. MnO. MgO. CaO. Total, 

L 49‘Sl 7*83 8*90 13*89 0*95 4*75 12*89 99*82 

IL 56-77 — ~ 2*95 — 24*73 15-92 99*37 . 

The hornblende seems to contain of 50 per cent. Ca(Fe,liIg,Mn);jSiiOio, 
87*5 percent. Ca(Al,Fe) 3 Si 40 is, and 12*5 per cent. 0a(AJ,Fe)aSiO6.. Of 
these compounds, the first is the ordinary actinolite-silicate, whilst 
the two others have not hitherto been identified in the hornblende 
series. The formula of the grammatite is Ca(Mg,Pe)sSi* 0 ! 3 . 

B. B. 

Anerlite, a new Thoritim Mineral. By W. E. Kwj>m and J. 
B. Macxiktosh (Amer. X 36, 461—463), — ^Thia mineral has 
hithetto been found at only two places in Henderson Co., Forth 
Carolina, Uamely, at the Freeman mine, and on the Price land, 
miles to the south-west. At both places it occurs iu disintegrate 
giOTitie or gneissic rock, intimately associated with zircon crystiij^ on 
which it is ofteh seen implanted. The crystals are tetra^nal, 
yellow to brownTred in colour, and sub-translucent to ^Tfee 

mineral is very brittle 5 its harness is 2*5 to % antj. its 4 *^^ 

to 4*766, the darker crystals having the gr€«ift^t density. Analysis 
gave the following results 
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E2O. OO3. SiOn* P2O5. TIxOa. Fe^Os. CaO. MgO. AI2O3. Total. 

10*21 TOO 7*64 7*46 70‘13 1*38 0*49 0*29 1*10 99*70 

The formula is Th02,Si02,iP206,2H20, or that of a thorite in which 
part of the silica is replaced by phosphoric acid. As this mineral 
was found while mining the zircons necessary to supply the demand 
caused by the invention of the system of incandescent gas-lighting t)f 
Carl Auer v. Welsbach, the authors propose to name it Auerlite in his 
honour. B. H. B. 

Phosphatie Deposits at Montay and Forest. By J. Ladriebe 
{CompL rend., 107, 960—961).—^At Montay and Forest there is a 
chalky conglomerate covered by a sandstone containing glauconite. 
The sandstone is from 0*3 to 1*8 metre thick, and contains 15 to 17 
per cent, of phosphoric anhydride. The conglomerate is less rich in 
phosphates. C. H. B. 

Composition of Pipemo of tlie Collina del Vomero. By G, 

Freda {Ghem. Oentr., 1888, 1340, from R&nd^ B. Inst. Lombardo [2], 
2,177—^180).—The grey porous part (I) of the rock has the same 
composition as the compact part- (II). The composition is almost 
the same as that of the pipemo from Pianura, but very different from 
the tuff of Oampi Fiegrei The analytical results of the piperno of 
Vomero are as follows:— 

SiOs. AI2O3. FesOg. CaO. MgO. EgO. EagO. 01 . 

I. 62*51 18*44 3*88 0*83 0*47 4*98 7*17 0*22 

11. 61*65 19*06 4*14 1*28 0'62 5*31 6*72 — ’ 

J. W. L. 

MetamorpMc and Plutonic Rocks at Omeo. By A. W, 
Eowitt (Jahrh. /. Min., 1889, i, Ref,, 122—125, from Trans. B. 8, 
Yictoria ).—About a mile from the northern end of the Hinnomugie 
Marsh there is a small tributary of Livingstone Creek in which the 
contact of muscovite granite and a greyish, fine-grained mica-schist is 
visible. The latter is seen under the microscope to consist of musco¬ 
vite, brown mica, and tourmaline, or, in other places, of these luincmls 
and quartz. The granite contained yellow microperthite (Analysis I), 
and silver-white mica (Analysis 11). 

Several miles to the south-east of this locality, at Wilson^s Creek, 
a series of rocks consisting of mica-schists and gneisses have been 
collected. They are traversed by eruptive rocks, and at the contact 
have beeii subject to various changes. An analysis (III) is given of a 
finely granular mica-schist, which under the microscope is seen to 
consist of colourless mica, yellowish magnesia-mica, a little quartz in 
grains, and graphite. In the author’s opinion, this and similar rocks 
are metamorphosed Lower Silurian sedimentary rocks. An analysis 
-, (IV) is also given of a graphic granite, consisting of microcline, 

. ’quartz, secondai^ muscovite, and alM ; 
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Pe. SiOj. 

AI2O3. 

FesOa- 

I. — 62-13 

24-35 

trace 

II. 0-15 44-67 

37-44 

0-48 

III. — 64-00 

19-82 

3-50 

lY. _ 70-91 

15*32 

trace 

H2O. 

0 . 

PA- 

I. 0-50 

— 

— 

II. 3-76 

— 

— 

III. 2-23 

8*32 

0*10 

IV. 0-51 

— 

— 


EeO. CaO. MgO. ^30. EgO. 

— — — 6-66 8*31 

0-91 0*26 0-42 1-24 10*y0 

— 0*32 2*14 1*10 4*41 

— 0*58 0*07 2*81 10-07 


Total. 

Hygroscopic 


■water. 

Sp.gr. 

101-95 

— 

— 

100-23 

2-18 

2-768 

100*94 

0-85 

2-651 

99-77 

0-15 

2-564 

B. H. B. 


Composition of some Roclrn from the Shore at Nice. By C. 
MoRTEMAETmi {Gazzetta, 18, 170—179).—These rocks, which were 
collected soon after the eaiijbqnake of February 23rd, 1887, are 31 
in number, and may be divided into seven groups, of which a minute 
detailed description is given. 

1. Augite-andesite. —The 10 specimens of this rock, mostly collected 
at Capo d’Aglio, near Monaco, are of irregular granular structure, in 
the brown or grey ground-mass of which it is easy to distinguish 
crystals of augite and of triclinic felspar; magnetite is also present. 
The sp. gr. of the specimens varied from 2*64 to 2'83, The silica 
varied for 54*38 to 56*89 per cent. 

2. AndesiUs which contained both Augite and Hornblende. —Of the 
11 specimens examined, 5 came from Capo d’Aglio, and 6 from the 
neighbourhood of Antibo. Some of these wem homogeneous and 
compact, of greyish-black colour, and sp. gr. 2'65 to 2*70; magnetite 
was present. The results of analysis gave— 

lioss on 

FesOg. AI2O3. CaO. MgO. Alialis, ignition. 

55*50 7*78 19*57 7*67 2*76 4*30 2*42 

The alkali was estimated by difference. 

The other samples were altered and not homogeneous, and con¬ 
tained besides augite and felspar, crystals of hornblende, magnetite, 
and apatite* ^ 

3. Andesites of Trachgtic Appearance. —These were yellowish-white, 
of granulat* structnre, and contained basaltic hornblende and a large 
quantity of vitreous, crystalline grains of triclinic felspar. The sp. gr. 
of one specimlen was 2*49, and it contained 2*96 per cent, of water and 
53*98 of silica. 

4- Andesite-^conghmeraie. —The two specimens of this rock have the 
appearance of a conglomerate formed from fragments of andesite, the 
rock is much weathered, but neither by analysis nor by microscopical 
examination could any cementing material be discovered. 

5. BmaUic’^at^te .—This has the same composition as the augite- 
andesite, but differs from it in not being granular in structure, but 
compact. 

6. Aftdedie coated with Gypsum.~ThiB has a sp. gr. of 2*52, and 
contains 5*13 per cent, of water and 60*04 of sili<m»* 
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7. Oompfict-semiopal ,—Tliis J*ock is compact, of light greenish- 
hrown, with resinoid Instre and conchoidal Iracture, and is nearly as 
hard as quartz. Its sp. gr. is and it contains 2^26 per cent, of 
water and 91*18 of silica. C. B. G. 

Examination of the Rocks of the Vuisinian Volcanoes. By 
L. Ricgiardi {Gazzetta, 18, 268—288j.—The author has analysed a 
large number of rocks from the extinct Vnisinian volcanoes, and 
gives full details of their composition and of the results of tiieir 
examination both macroscopically and microscopically. From the 
results obtained now and in former researches, and a companson of 
these Vnisinian rocks with those of other volcanic districts, the 
author considers that most, if not all, of the volcanoes of the Italian 
peninsula, in very early periods, emitted trachytic and other acid 
rocks which were succeeded by those of basic character. It would 
seem, moreover, that the volcanic rocks of the Alpi-Sila group differ 
in some respects in chemical composition from those of the insular 
volcanoes o£ the Pilla group. The different basic lavas of the Alpi- 
Silla group are almost identical in composition, so that it would seem 
probable that they have a common origin. The acid rocks of trachytic 
type of Amiata, Bolsena, and Oimini are almost identical in composi¬ 
tion with the trachytes and tufas of Campi Flegrei. 0, E. Gr. 


Meteorite firom Novo-Urei. By M. Erofe^ff and P, Latschx- 
NOFF (/. Bm$. QhM. SoQ.^ 1888, 20, 185—213).—This meteorite fell 
on September 10, 1886, near Novo-Urei, Penza, together with two 
other aerolites, the larger of which fell into water, and the smaller 
was powdered and devoured by the superstitious moujiks, The 
fragment investigated weighed 1900 grams, and its sp. gr. was found 
to be 3*463 at 16 . On being powdered for analysis, it was found to 
contain extremely hard particles which scratched the agate mt>rtar 
and pestle. It does not yield anything to neutral solvents, such as 
water, alcohol, and ether, but partly dissolves in hydrochloric acid 
with liberation of hydrogen and hydrogen sulphide, owing to the 
presence of iron and probably of magnetic pyrites. Aqua regia 
dissolves only 70—75 per cent.; and even when the insoluble residue 
is treated with hydrofluoric and sulphuric acids from 2—2*5 per cent, 
of a folackish-grey powder remains undissolved. It contains graphite 
and another substance, which is very hard, and was found to be 
capable of being burned in oxygen. An elementary analysis made in 
this way gave its composition: carbon 89*56 per cent,, ash 10*44 
cent. Another portion remaining after fusion with potassium pyro-' 
eulphate gave j carbon 95*40, ash 3*2^. In ordei^ to test it for 
different allotropio modifications of carbon, the residue was treated 


with strohg acid and potassluni chlorate, but Brodie’s graphitic 
acid was nSt formed, although 4^ per cent of the residue dissolved 
; ,^a9Jcr%reeia^ The residue was now whiter^ and its sp. gr. 

-iotodJ bn' ^ ,to. be 'iisrbicbi uonsid^&i^ ike small 
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Tlie roeteorite contains tlieiefoi'e diamond {car^'ona^o) together with 
some soft carbon. The total quantity of diamond in the meteorite is 
no less tlian 1 per cent. 85*4 carats. Analysis of the mete(>rite gave-^ 

Ni. Fe. FeO. MnO. AI 2 O 3 . CraOg. MgO. CaO* S. P. 

0'20 5*26 13*85 0*43 0*t50 0*95 35*80 i*40 0*15 0 02 

Hard 

SiOn. 0. Soft, (carbonado). Total- 

39-51 2*26 =(l*26 1*00) 99*92 

Assuming that the sulphur is present as magnetic pyrites and 
adding phosphorus to nickel-iron, the composition is— 

NijFe. CroOs- Fe 7 S 8 . C. Silicates. Total. 

5*47 0*95 0*43 2*26 90*76 99*87 

It was shown further, that 67*48 per cent, of the meteorite consist 
of olivine, of the following percentage composition:— 

Mg2Si04. Fe2Si04. Ca2Si04. Mn2Si04. 

72*93 24*48 189 0*70 

Another constituent is augite, to the extent of 23*82 per cent, of 
, the mass of the meteorite. Chromium is present partly in the 
metallic state, 0*2 per cent, being dissolved in cold hydrochloric 
apid; 'pstrtly as chrome-iron ore, 0*65 per cent. A table shows the 
way in which the different constituents are distributed in the meteorite. 
The paper contains moreover an account of the microscopic examina¬ 
tion of the meteorite, which shows that the mass contains among other 
ingredients, small, transparent octahedra, in some of which very small 
black grains were found. They may consist of diamond, but unfor¬ 
tunately the, carbon residue obtained in the analysis of the meteorire, 
after treatm^t with Brodie’s solution (see above), consists of almost 
black particles of an irregular form. With high magnifying power, 
they appear to be partly transparent and without action on polarised 
light, but no trace of crystalline form could be detected. In conclu- 
aion the authors discuss different cases of occurrence of carbon in 
meteorites. Pantsch and Haidinger (1846) found cubes of graphite 
in the Arva iron (Hungary), and regard them as pseudomorphs 
aAer iron pyrites^ buti G. Rose has shown, that this mineral is not 
found in meteorites, and the forms are besides quite different. Bose 
thought the graphite, cubes may be pseudomorphs after diamond, 
especially as an analogous aliotropic change takes place when 
dhimond is strongly heated in absence of air. G. Rosens prediction is 
thus confirmed by the results of the present investigation, diamond, 
however, being found in meteoric stones, whereas it was sought in 
.meteoric irona Metcher (see AWtr., 1887,30) bas described graphite 
in Cubic forms as a new mineral,: oliftonite, imnd in the Toundegin 
meteorite, but this is totally different in properties from the modifica¬ 
tion of carbon occurring in the Rovo-Urei meteorite. The autliors 
find, alter ^comparison with known classes of aeroUtes, that the 
meteorite described above differs from all them in m«y points, and 
propose to name &ia form ^ . B;, B. < 



226 


ABSTRACTS OF CHEMICAL PAPERS. 


Black Eivers in Equatorial Regions. By A. Mvmz and 
Y. Marcano (Gompi. rend., 107,908—^909).—In the equatorial regions 
of South. America, there are several rivers the water of which is black. 
Some of the tributaries of the Orinoco and Amazon show this pecu¬ 
liarity. The rocks forming the banks of these rivers remain white, 
whilst the banks of several ordinary rivers become dark coloured. 
The black rivers do not impart their colour to the waters with which 
they mix. They flow through a granitic district covered with a 
luxuriant, tropical vegetation. The water has a fresh agreeable taste, and 
remains perfectly limpid even after two months. It contains 0*028 gram 
per litre of black organic matter similar to that formed in peat bogs, 
and has an acid reaction which increases when the water is concen¬ 
trated. It contains no calcium and no nitrates, and the inorganic 
matter, which consists of silica and oxides of iron, manganese, alumi¬ 
nium, and potassium, with traces of ammonia, does not exceed 
0*016 gram per litre. The waters retain their colour for a long time, 
because in the absence of calcium salts there is no nitrification, and the 
acid reaction and high degree of aeration prevent putrefaction. 

G. B[. B. 


Organic Chemistry. 


Mineral Matter in Natural Petroleums. By 3. A. Lb Bel 
{Bull. 8og. Ohim,, 50, 359—361).—^Bitumen was extracted from a 
bituminous limestone from Lobsann in Alsace by means of light 
petroleum; the greater part of the light petroleum was* then distilled 
off, and the rest treated with amyl alcohol which precipitated a 
black resin. This was again dissolved in light petroleum, precipitated 
with amyl alcohol, aud the solid precipitate washed with ether which 
removed a reddish resin. The asphaltene so obtained contains 5’4 per 
cent, of ash. The latter contains 13 per cent, of silica, 17 per cent, of 
ferric oxide with traces of manganese, and the rest consists chiefly of 
lime and calcium sulphate. 

Asphaltene from the natural oil of Oolomea in Galicia contains only 
traces of mineral matter. N. H. M. 

Oxidation of tie Hydrocarbons, By G. Waokbr 

(Ber., 2X, 3343—3346; comp. Abstr., 1888, 665).—Wken diallyl is 
oxidised with potassium permanganate in dilute aqueous, solution, it 
yields, in addition to a trace of an aldehyde, a mixture of two 
erythroU, 08 Hi(v(OH) 4 , which can be separated by fractional crystalli¬ 
sation, on adding successive quantities of ether to their solntion in 
absolute alcohol. The less soluble hexylerythrol crystallises in 
aggre^tcs of colourless^ lustrous, right-angled. tablejj^ raelts at 
is sparingly soluble in mid alcohol, almost Insoluble in 
j its taste.is end: 
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more soluble in aJcobol and etber-alcobol than the preceding com¬ 
pounds ; its taste is slight, but sweet and cooling. 

The production of two isomeric bexylerythrols in this way renders 
it very probable that diallyl is not a homogeneous compound, but 
consists of two isoraerides, CHa.CH*CH 2 *CH 2 *CH!CH 2 and 
OBMetCH-CHiOHMe, and additional evidence in favour of this view 
is to be found in the results obtained by Sabanee:^ (Abstr., 1885, 
495) in brominating, and by Sorokin (Abstr., 1878, 962; 1880, 370) 
in oxidising the hydrocarbon. 

l^either diallyl dioxide nor its first hydrate could be detected among 
the oxidation products of diallyl, and inasmuch as Pfibytek has shown 
that diallyl dioxide is not completely converted into the corresponding 
erythrol by heating with w^ater at 100° for 40 hours (Inaitg. Dm., 
St, Petersburg^ 1887, 33), the author concludes that the hexylerythrols 
are obtained directly by the oxidation of diallyl without the forma¬ 
tion of the corresponding oxides as intermediate products. 

W. P. W. 

Hydration of Methylamylacetylene: Ethyl Amyl Ketone. 

By A. BIhal {Bull. Soc. Ghim., 50, 359 ).—Ethyl amyl hetone, CsHisO, 
is obtained when the product of the hydration of methylamyl- 
acetylene is treated with sodium hydrogen sulphite, and kept for 
10 The product is then pressed in a calico filter, the liquid which 

runs off,, consisting of an aqueous and an oily layer, separated, and the 
oil washed, dned, and distilled. It boils at 164—166°, has a penetrat¬ 
ing odour, is insoluble in water, and does not combine with hydrogen 
sodium sulphite. Sp^. gr. = 0*8502 at 0°. 'N, H. M. 

Preparation of Ethylene Cyanide. By A. Piucootibr (Bull, 
Soc. Ohim., 50, 214).—Ethylene bromide (300 grams) and alcohol 
(5(K) grams) are boiled in a reflux apparatus and a saturated 
aqueous solution of potassium cyanide (200 grams) is gradually added. 
The reaction is completed in less than two hours, when the product is 
allowed to cool, and the liquid decanted, and evaporated in a vacuum. 
The residue is then dissolved in absolute alcohol, and the solution dis¬ 
tilled first from a water-bath, then in a vacuum over a flame. It boils 
at 147° under 10 mm. pressure, and solidifies to a colourless mass, some¬ 
times crystalline and sometimes amorphous. The yield is 75 to 80 
per cent, of the theoretical. 27. H. M, 

Perthiocyanic and Dithiooyanic Acids. By P. KxiAsok (J, pr. 
Ohem. [2], 38, 366—387. Compare Abstr., 1887, 1026):-yThe iso- 
perthiooyanic acid prepared, by mixing a solution of ammonium thio¬ 
cyanate (1 kilo, in 650 c.c.) with hydrochloric acid (1 litre of 35—40 
per cent.) contains 10—15 per cent, of dithiocyanic acid, even after 
fractional crystallisation from 60 ipe^ cent, acetic acid. The pure ^id 
is best obtained by decomposing the barium salt with hydrochloric 
acid and recrystallising from a solution in 60 per cent, acetic acid. 
Isoperthiocyanic acid is very sparingly soluble in water, alcohol, ^d 
ether, bnt crystallises from acetic acid in beautful, yellow, dichroio 
prisms, which are the better formed the freer they are from dithio¬ 
cyanic acid; its constitutional formula^ fording to Giutz, is 
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PS*T^Tr 

<^^,Qg>S. When treated with alkalis, it is partially decomposed 

into dithiocyanic acid and sulphur; but a recombination takes place 
between some of the dithiocjanic acid, which is concerted into the 
normal acid by the action of the alkali, and the sulphur, giving rise 
to a salt of normal perthiocjanic acid; thus the final result of the action 
of an alkali on isoperthiocjanic acid is a mixture of the alkaline salts 
of dithiocyanic acid and normal perthiocyanic acid. 

formal perthiocyanic acid is best prepared as follows:—100 ^rams 
of barium hydroxide, 50 grams of crude isoperthiocyanic acid, and 
BOO grams of water are gently warmed together until the sulphur at 
fii’St separated has mostly redissolved. The mixture is then concen¬ 
trated and cooled, when the barium perthiocyanate crystallises out, 
and is decolorised and recrystallised. If a fairly strong sointion of 
this salt is mixed with hydrochloric acid, the iso-acid crystallises 
out; but if the solution is weak and is cooled to 0® nothing crystallises; 
if the cooled solution is shaken with ether, the normal acid is ex¬ 
tracted and is obtained, together with some of the iso-acid, when the 
ethereal solution is evaporated at a low temperature. It is colourless 
and easily soluble in water and in ether; it easily passes into the iso- 
aeid, and its constitution is probably expressed by the formula 

properties indicating the presence of two SH- 


groups. 

When a solntion of iodine is added to a solution of a perthiocyanate, 
the colour of the former disappears, and a white precipitate is affer^ 
wards formed, but it is too unstable for analysis. Potassium perman¬ 
ganate is also bleached by a perthiocyanate, 1 mol. of the acid 
absorbing 8 atoms of oxygen; this would account for the oxidation 
of two of the sulphur-atoms to sulphuric acid and the formation of 

ah acid of the formula ; but this has not been ob¬ 

tained in a state fit for analysis. 

A solution of potassium perthiocyanate gives a green, precipitate 
with copper sulphate, a yellow one with and bismuth saHs, and a 
white one with silver nitrate—all insoluble in excess of the perthio¬ 
cyanate ; the precipitates formed with cadmium, zinc, mercury, cobalt, 
nickel, and ferrous salts are all soluble in excess of the perthiocyanate. 
Ferric chloride gives a black precipitate which gradually becomes 
w hite. Barimn perihiocyaimie crystallises in slender needles contain¬ 
ing 4 mols, HoO, th^ee of which are lost at 110° and the fourth at 160^ ; 
it is easily soluble, formiiag an alkaline solution which is converted 
into barium thiocyanate and sulphur when heated for 12 honrs on the 
water-bath. The neutral and acid potassium salts, the cahiiiirt^ lead^ 
and salts are also described. The ethyl salt, EtaCsNA, is a 
strongly refractive, colourless oil of the consistency of olive oil; its 
sp. gr. is 1*2544 at 18^; it has a faint, sweet smell, and boils in a 
yacunm at about 190°. When heated with strong hydrochloric acid, 
in which it is soluble, in a sealed tube, it is deepmposed with forma- 
^ ammonia, carbonic anhydride, hydrogen sulphide, ethyl hydros 

ethyl polysulphida^ Alcoholic potassium hjdi^ulphide 
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converts it into ethyl hydrosnlphide and potassinm perthiocyanate. 
The ethyl and snlphnr thus appear to be directly united. 

PerthiocyarioglycolUc acid, CiN 2 S(S*CH 2 *COOH) 2 , is obtained when 
isoperthiocyanic acid (1 mol.) is fii^t shaken with a solution of potas¬ 
sium hydroxide (2 mols.) for some time, and a solution of sodium 
chloracetate (2 mols.) then added. This mixture is heated on the 
water-bath and hydrochloric acid added, when the free acid crystallises 
out on cooling in long, slender, obliquely cut, colourless tables. It 
melts with decomposition at 177°, and is nearly insoluble in cold, but 
easily soluble in hut water. Its solution gives white precipitates with 
lead acetate and silver iiitiate, and a yellow one with ferric chloride. 
When heated with hydrochloric acid in a sealed tube, thioglycollic 
acid is formed among other products. The potassium, barium (with 
3 mols. H 2 O}, calcium (with 3’5 mols. H 2 O), zinc, cadmium, and copper 
salts are described. The ethyl salt cannot be distilled; the amide 
forms slender prisms which melt at 125°. 

, The dithiocyanic acids were first described by Fleischer; the iso¬ 
acid is always obtained along with isoperthiocyanic acid when a 
thiocyanate is decomposed by an acid; but the author has never 
obtained it in the pure state. 

The normal dithioeyanates are colourless, not yellow, as Fleischer 
hais stated; the author has not obtained them free from perthio- 
cyanateSj from which they differ in that with ferric chloride they 
give a dark-red coloration which rapidly changes to yellow and finally 
to a greyish-white precipitate. When it is attempted to prepare the 
ethyl salt, ethyl thi(yGyanate is obtained; nor can the hydrogen in 
the acid be displaced by any organic radicle without decomposing the 
molecule with formation of a thiocyanic derivative. ‘ A. G-. B. 

PlatiBtun Compoimds of Methyl Sulphide. By 0. Bkebuske 
(J, pr. Oh&m., [2], 38, 358—365).—Three isomeric chlorides, of the 
general formula PtCl 3 , 2 Me 2 S, are obtained by the action of potassium 
platinosocMoride on methyl sulphide. The a-plafosometJiylsulphme 
chlmde, Pt(SMe 2 ) 2 pl 2 , crystallises from chloi'oform. in citron-yellow, 
transparent, monosymmetrical crystals melting at 159°; after melting, , 
it dissqlyes in chloroform with formation of both the «- and ^-chlo¬ 
rides. ^ The fi-chl&Hde .forms quadratic tables which contain 1 mol, of 
chloroform; it melts at 159°, and gives both chlorides after meltiiig- 
A red, pulverulent chloride is first formed when potassium platinoso- 
chloride acts on methyl sulphide, and this becomes yellow and fioccu- 
lent at a temperature of 5Cr; both forms are insoluble in chloroform, 
and are stable towards reagents; the author regards this as a double 
chloride of the formula Pt(SMeiCl*01*Pt*SMe2*SMe2Cl)2- FloAosomethyh 
mlphiim hfovifdde, Pt(SMe 2 Br) 2 , forms bright yellow, monoclinie crys¬ 
tals ; the iodide .ferns’ ruby-red crystals which decompose at 17^ 5 
the s^phaie, PC(SMe 20 ) 2 ^S 02 4- 2 H 2 O, forms yellowish orysWs, 
easily soluble in water and melting at 9F; the nUrate, nitrUe, dmwde 
and are also described. , , ' : 

The author has obtained salts of the imdicle 
ptcsMe*)*. ^ 

, The pteMnio derivatives are oWeifel ihe derivatives 

, voAnvt, ' " / '' ' ' >' V'/ V' r'' ' 
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by treating tbeir chloroform solutions with the halogens, Plathw^ 
wethylsulphine chloride^ PtGl 2 (SMe 2 Cl) 2 , is a yellow, crystalline 
powder, decomposing at 218° without melting. The bromocliloride, 
hromide, iodochloride. iodohromide, and iodide are also described, 

A. G. B. 

Action of Hot Manganese Dioxide on Alcohol Vapour. By 
E. Donath { Ohem . Zeit .^ 12, 1191—1192). — Carbonic anhydride, 
acetone, and small quantities of some higher boiling products are 
obtained when alcohol vapour is exposed to the a<‘tion of manganese 
dioxide heated to temperatures varying from 150° to 360°, the latter 
being reduced to manganese sesqnioxide, MnaO^j. Barium is frequently 
present avS an impuiuty and in combination with the manganese, and 
$uch compounds give rise mainly to barium and manganese acetates, 
but also to salts of these metals with the higher homologous acids in 
small quantities. Mixing with lime did not increase the yield of 
acetic acid; but soaking the dioxide with sodium hydroxide and 
drying well was more successful in this respect. D. A. L, 

Platinum Compounds of Ethyl Sulphide. By 0. W. BiiOM- 
STEANB (/. pr. Ohem, [2], 38. 352—358).— pc-PiatosethyUulfhme 
thloride^ PtCl'SEt 2 'SEt 2 Cl, is directly obtained by the action of potas¬ 
sium platinoso'chloride on ethyl sulphide. It melts at 81°, The 
crystals are bright yellow and monoclinic [a: 5 : c = 1'5876: 1: 1*2610; 
0 = 86° 4']. The jB-chhride, Pt(SEt201)3, is formed from the 
a-chloride and ethyl sulphide. It crystallises in greenish, monoclinic 
tables melting at 106° [a : 6 : c ^ 1-6567 : 1: 1*2961; « 82° 44']. 

The "bromide^ Pt(SEt 2 Br) 2 , forms yellowish-red, raonoolinio crystals 
melting at 118° [a : 5 : c = 1*5072 : 1 : 0'98239 ; $ 8T 2‘5'], The 
iodide^ Pt(SEt 2 l)a, forms large, dark red, monoclinic crystals which 
melt at 136° [u : 6 : o = 1;4714: 1 : 0 9885; /3 89° 43']. 

Platosethylsulphine plmncsocMoride, Pt{SEtaOi)!i,PtGla, is obtained 
by heating platinous chloride for some time with ethyl sulphide 
(1 mol,) ; it is a yellow powder insoluble in alcohol. 

PlcUosethylmethylsulphine chloride^ SEtaChPkSMeaOl, is formed 
when platinous chloride acts on a mixture of ethyl and methyl sul¬ 
phides; it is a heavy oil with a low freezing point. Pledosdhyh 
propylmlpMne chloride^ SEtaCl-Pt’SPrgCl, is a syrup which solidifies 
slowly; the iodide is precipitated by alcohol from a chloroform solu¬ 
tion in small, lustrous, yellowish-red crystals, 

Platosethylsulphine nitnte^ Pt(SEta'0‘NO)2, is obtained by the 
action of fuming nitric acid on the sulphate (see below) ; it crystal¬ 
lises from chloroform in large, rhombic, pure white crystals which 
are sparingly soluble in cold watei% Tlxe sulphate is formed from 
the chloride and silver sulphate; it is very soluble and orystalHses in 
large, short, and thick crystals which have the formula Pt(SEt« 0 ) 2 SOt^ 
-h 7 H 2 O. The phosphate-) nitrate, chromate, and oxalate ba,va been 
obtained, and also, by treating the sulphate with barium hydroxide, a 
strongly alkaline solution of the hydroxide. 

The platinio derivatives are obtained by dissolving the platinous 
derivatives (preferably in chloroform) and acting on the, solution with 
halogen. PlMinethylsulphine ohlonde, Pt0h(SEt20]i):j^ <^ystailises, 
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in small, briglit-jellow tables and prisms wbich are triclinic, and melt 
with decomposition at 175°; the bromide forms red, monoclinio 
prisms : p ~ 88^ 30'; the broviochlonde forms yellowish-red crystals, 
and the iodide crystallises from chloroform in pretty dic^hroic firisms 
melting at 104°, dark-red by transmitted, and dark-blue by reflected 
light. A. G-. B. 

Oxidation of Unsatnrated Compounds. By G. Wagner (Ber., 
21. 3347—3355; compare Abstr., 1888, 665).—When ethyl vinyl car- 
binol (b. p, = 114—114'6°) is oxidised with a dilute aqueous solution 
of potassium permanganate, it is converted into a series of compounds 
which can be partially separated by steam distillation. The neutral 
products volatile with steam, in addition to unaltered ethyl vinyl 
carbinol, consist of propaldehyde and a small quantity of a pungent 
substance distilling below 110°, which yields a reddish-brown oil 
containing nitrogen with phenylhydrazine, and is most probably 
ethyl vinyl ketone. The neutral product not volatile with steam 
(yield, 63 per cent, of that theoretically possible) is jpentenylglyceroli 
OH’bHEt*UH(OH)’OH 2 ’OH, a sweet, thick, and very hygroscopic 
syrup, which boils at 192° under 63*3 mm. pressure, has a sp. gr. == 
1*0851 at 34° (water at 0° = 1), and is soluble in all proportions in waler 
and alcohol, and also soluble to some extent in ether. Its triaoehfte is a 
syrup with a Faint, alliaceous odour, boils at 177° under 52 mm. pressure, 
and,at'264-^265° under the ordinary pressure, has a sp, gr. = 1*122 at 
0°, and » 1*103 at 18° (water at 0° == 1), and is soluble in the ordinary 
sol vents. The acids volatile with steam consist of a mixture of formic 
and propionic acids, and the non-volatile acids comprise oxalic acid 
and a compound which, from the analysis of its zinc salt and behaviour 
with phenylhydrazine, is almost certainly propionylformic acid. To 
only a limited*^extent, therefore, under these conditions, is ehhyl vinyl 
carbinol oxidised, as a secondary alcohol, to the corresponding ketone; 
on the contrary, it undergoes oxidation as though it were an olefine 
(Ahstr,, 1888, 665), yielding pentenylglyoerol, which by farther oxi¬ 
dation yields on the one hand, probably, propionic and oxalic acids, on 
the other formic and propionylformic acids, the last by its decomposi¬ 
tion forming carbonic anhydride and propaldehyde. 

Methyl allyl carbinol, when oxidised in like manner, yields as chief 
product (82 per cent, of that theoretically possible) 'pbiiUnylghmtoU 
, OH*OMeH*CHj^*CH(OH)*Oa*OH, which boils at 180° under 27 mm, 
pressure, has a sp. gr. » 1*135 at 0°, and » 1*120 at 22° (^water at 0° 
« 1), is somewhat more mobile than its isomeride, and has a sweet 
but burning taste. Its triacetate has a cucumber-like odour, and a 
sp. gr, ri20 at 0% and ya 1*101 at 20° (water at 0° = 1). The 
neutral product volatile with steam is acetaldehyde, and the acids 
volatile with steam are formic and acetic acids, traces only Of 
non-volatile acids being present. Inasmuch as no trace of a ketone ‘ 
could be found, methyl allyl carbinol under these conditions seems,to 
be oxidised exclusively as an olefine. 

, Allyl alcohol, under like conditions, yields glycerol, aoral^ehyd© s-nd 
formic acid, and therefore forms oxidation products ohar^bct^stic both 
of an olefine and of a primary alcohol. , , / ^ V 
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Unsaturated aldehydes are known to yield the corresponding acids 
on oxidation, and hence behave like the saturated compounds. Un¬ 
saturated ketones, however, probably yield the corresponding hydr¬ 
oxy ketones ; thus, the production of hydroxyisobutyric and acetic acids 
by the oxidation of mesityl oxide (Pinner, Abstr., 1882, 941) is most 
probably preceded by the formation of the dihydroxyketone. 

In the author*s view, hydroxy-compounds are the primary oxidation- 
products of nnsaturated hydrocarbons, alcohols and ketones when the 
oxidation is efected not only by dilute aqueous potassium perman¬ 
ganate but also by any substance which exerts a purely oxidising 
action, these primary products subsequently undergoing various 
further changes under the different conditions obtaining in each 
oxidation. The view hitherto generally accepted, that unsaturated 
compounds on oxidation break np at the point of the double bonds,’* 
is no longer tenable even in those cases where decomposition is 
effected by fnsion with potassium hydroxide, since this reaction ffnds 
its most probable explanation in the view that, for example, an.acid, 
CHE’.QE«'*COOH. (where B = and B' = H or is first 

oxidised to the componnd CHR(OH)*CE’(OH)*COOH, which then 
undergoes rednetion to the /3-ketonic acid B'CO*OHB'*OOOH, which 
in the presence of the alkali hydrolyses in the usual way into the 
acids R-COOH and CH^R'-COOK. W. P. W. 

The Part played by Water in the Oxidation of TJnsatuluted 
Compounds. By G. Wagneb (Ren, 21,3356 — 3360).-—The author’s 
experiments (Abstr., 1888, 665; preceding Abstract) show that un¬ 
saturated compounds when oxidised in the preseuce of water cannot 
combine directly either with oxygen or water, but invariably yield 
compounds formed by direct nnion with hydinxyl. Water, tjh^refore, 
plays a very important part in the oxidation, and the reaction is 
probably represented, in the case of ethylene, by the equation 
C 2 H 4 -f O -h HaO = C 2 H 4 ( 0 H) 2 . Thermochemical data show tkhtthe 
formation of glycol by the oxidation of ethylene, according to this 
equation, involves the liberation of 68’4 cal, whereas the production 
of acetaldehyde by tbe action of oxygen on the hydrocarbon would 
require an absorption of 33 cal. W. P. W. 

:i^eparatioii of Epiohlorhydrin, By A Fattcokkieb Soa . 
Chim.., 50, 212—214).—Dichlorhydrin is best obtained by tbe action 
of hydrogen chloride on glycerol at 120—(Abstr., 1888* 244). 
Water and acid with traces of the symmetrical dichlorhydrin (b. p.. 
176®) distil over. The product is distilled in a Yacuum. The ft‘action 
boiling at 50—120® contains the two dichlorhydrins, and the fraction 
boiling at 120—150® the two monochhmliydrins. The ^nonochlox^ 
hydrins with the addition of more glycerol, are again treated with 
hydrogen chloride. With 3 or 4 kilos, of glycerol, the operation takes 
30 to 40 hours. . 

Eptchldrhydrin is prepared by treating the crude dichlorhydrin 
with yery strong potash or soda, following RebouPs ^The 

product is decanted and distilled in a vacuum ; ih# epidhlbrhydriu 
oyer* below 75°; the fraction boiling' at ^ 
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changed diehlorhydrin. The onule epichlorhyrlriu is washed with 
water, and distilled without previously drying it; the fraction 
boiling a,t lid—118^^ is redistilled in a vaomim. The yield is very 
good, and with little trouble 1500 to 2000 grams can be prepared in a 
week. N. H. M. 

Benzoic Acetals of Mannitol, By J, Meukieu {Gom^L rend,, 
107, 910—911; compare Abstr., 1888, 950).—The benzoic acetal of 
mannitol is very readily obtained by dissolving mannitol in sulphuric 
or bydroobloric acid, adding the requisite quantity of benzaidebyde, 
and agitating, when the mixture becomes completely solid. Pure 
mannitol is not necessary. The acetal is insoluble in water, achls, 
alkalis, and cold alcohol, &c., and hence is easily purified by washing. 
It is readily reconverted into mannitol and heuzaldehyde, and hence 
may be utilised to separate mannitol from mixtures, such as plant 
juices, in which it occurs along with albuminoids, glucose, &c. 

When the benzoic acetal is perfectly free from benzaldehyde it resists 
the action of acids as well as alkalis, and is not decomposed even by 
prolonged boiling with acidified water. If, however, a small quantity 
of the aldehyde is,present, the acetal is readily decompoeod, the rate of 
decomposition increasing with the quantity of aldehyde. In fact, 
decomposition will take place when it is treated with sulphuric acid 
of 1 cent, ^ 0. H* B, 

Sugar obtaiued from Plantago Peyllium. By R. W, Bauer 
248, 140—^144)*—‘The carbohydrate obtained from the 
ejpidermis iof PsyUimi galHcum^ by boiling the aqueous extract with 
dilute, sulphuric acid, is xylose. It was identified by its melting point, 
rotatory power„ and by its compound with phenylhydrazine. 

W. 0. W. 

Amylene ITitrosate and its BeriYatives* By 0. WAunACH 
(Anmlen^ 248,161-175).-—Amy lene nitrosatOi N O./O*0Mea*CMe;if OH, 
is prepared by the action of nitric add (sp. gr. 1*385) on a mixture of 
«,myl t uHrite, amylene, and glacial acetic acid* The best yield is 
obtained with an amylene boiling at 36—38*. The crude product 
decomposes in closed vessels, but is tolerably stable, when exposed to 
the air* It k purified by reorystallisatxon from warm benzene^.and 
afterwards from ethyl acetate; if the solvent is rapidly evaporated, 
the nitro^ate is deposited in needles, but on slow evaporation, fine 
nmnoclinio crystals resembling cubes in appearance a»*e deposited; 
axial ratios, ct; 6 : c =s; 0'977 ; 1: 1*4485; ^ ^ 83® 32'* By the action 
of potassium .cyanide on amylene nitrosate (Abstr,, 1888, 38), the 
nitrile,, 0]Sr*0Me!j*0Me;NOfl, k formed, This substance melts at 
^9r^l00®,!and boils at 230® with partial decomposUiom It, isi freely 
soluble in water, alcohol, ether, and benzene* On saponification, it 
yields an amide, OOH’Hs^OMe^OMo^NOH, and, the hydroxylAm|nV 
derivative of, dimetbylacetic. Q-uid or 
■ OH^NI'CMerOIilVODPH,' ^Thc'. auid',. 

'benzene, and water, The silyerkalt ^or 

alcoholic solutions ,in-needles* The'’’acid melts', at'" wkH de- 
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composition, yielding carbonic anhydride and the ketoxime of methyl 
isopropyl ketone, OHMe 2 ’CMeINOH. The synthesis of ketoximedi* 
meihylacetic acid from amylene nitrosate shows that this compound 
is derived from trimethylethylene. 

Aniylejienitrolpipendide^ CsNHio'OMea’CMe^.NOH, is best prepared 
by the action of amylene nitrosate on an alcoholic solution of piperi¬ 
dine. It is deposited from alcohol in glistening prisms. By the 
action of boiling dilute sulphuric acid, it is converted into the Jceto-hase, 
CsI^'Hio'CMeg*COMe, a colourless liquid boiling at 219—220°, sp. gr. 
0'934. The hydrochloride is very hygroscopic, but the platino- 
chloride, (CioHi 9 NO)g,H 2 PtCl 6 , forms fine crystals. W, 0. W. 

Aldehyde and Acetone Sulphites of Organic Bases. By H. 

.ScHiFF {Annalen, 248, 144—146).—^Not only primary monamines but 
also secondary and tertiary amines and diamines have the power of 
uniting with aldehydosulphites to form crystalline compounds. 

W. 0. W. 

Sulphines. By G, Patein (Bull. Soo. CMm,, 50, 201—206; com¬ 
pare Abstr., 1888, 664).—When the compound SBt 2 Br 2 , prepared by 
Cahonrs by th$» action of bromine on methyl sulphide, is dissolved in 
water (8 mols^.)',it is decomposed with liberation of hydrogen bromide. 
When the alcoholic solution is treated with zinc, the solution evapo¬ 
rated, and the viscous product dissolved in water and treated with' 
mercuric chloride, the compound SMe 2 ,Hg 0 l 2 + SMe 2 ,ZnBrja is obta-ined 
as a white precipitate. 

The iodide, SMegla, prepared by the action of iodine on the sulphide, 
is crystalline and resembles iodine in appearance 5 . it dissolves in 
alcohol, ether, and benzene, but not in water, and has an unpleasant 
odour. It is converted by anhydrous alcoholic ammonia into iodo¬ 
form, and a compound of iodoform with methyl suphide. When 
treated with silver cyanide, silver iodide, cyanogen iodide and methyl 
sulphide ai*e formed. N. H, M* 

Symmetrical Bibromaoetoue. By E. Hjelt and V. 0. Siten 
(B er., 21, 3288—3289);—Dibromacetone (symmetrical) can be pre¬ 
pared by oxidising dibromhydrin (50 grams) with a mixture of 
potassium diehromate (25' grams), sulphuric acid (40 grams), and 
water (40 grams), and puiiiying the product by means of the sodimn 
hydrogen sulpiute compound (compare Asoiian, this vol., p. 31). 
The yield is 20—25 per cent, of the dibromhydrin employed. It is a 
colourless liquid with a pungent odour (com pare Tolker, Abstr., 1878, 
781). The hydrogen sodium sulphite compound, CaH^OBrgjNaHSO® 
-}- crystallises in nacreous plates and efiloresces' on exposure 

to the air. Dibromacetone yields a very unstable compound, 
C 3 H 40 Br 2 tIS[H 3 , with ammonia^ and it also reacts with phenylhydr^ 
azine. The o^ime crystallises in slender needles. When the acetone 
is heated vrith Fehling’s solution, the latter is reduced,, and when it is . 
dissolved in baryta-water or potassium carbonate, solutions are obtained 
which probably contain dehydroxyacetone, as they reduce^EehliUg^s 
^ solution when warmed with it, and j|?ield a syrupy liquid when evapo¬ 
rated and extracted with alcohol. ,B, iJl; 
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Preparation of Ketones. By J. Hamonbt (Bull, 8og. OMm,, 50, 
355—358).— Brofione, COEta, is prepared by digesting propionic 
cbloride (1 mol.) with ferric chloride (1 moL), using a reflux 
appai*atus. The mixture is at first cooled and afterwards heated at 
about 60®. The product is poured into a little well-cooled water and 
the oil washed with water and distilled. It boils at 101—102°. The 
yield is about 34 per cent, of the theoretical. 

Butyrone,, COPr 2 , is obtained by heating butyric chloride (4 mols.) 
and ferric chloride (1 mol.) at 45° or 50°; the black oil is washed 
with alkaline water before being distilled. Ic is lighter than water, 
and boils at 142—144°. 

(Enanthylone was prepared from heptylic chloride. N. H. M. 

Dietlioxyacetone. By E. Grimaitx and L. {Oomptr&ud., 

107, 914—-OIG).—Ethyl ethoxyaceto-ethoxyacetate is allowed to 
remain 48 to 72 hours at the ordinary temperature with a sufficient 
quantity of a 2*5 per cent, solution of potassium hydroxide to convert 
it into the potassium salt. The liquid is then acidified with sulphuric 
acid which liberates the free acid, and the latter at once decomposes 
’with evolution of carbonic anhydride. The liquid is extracted with 
ether and the ethereal solution dried and distilled. The greater part 
of the residue boils at 193—196°, and the yield is 20—25 per cent^ of 
the original ethereal salt. 

Bietho^ijmetQne, CO(CH{j'OEt)a, boils at 195°, and is a colourless 
liquid with an aromatic odour and a sweet, burning taste; sp. gr. at 
17*8° =» 0‘980; yapour-^density 4*95. It dissolves in alcohol and ether, 
and is slightly soluble in watei’; it volatilises in steam. Diethoxy. 
acetone combines with sodium hydrogen sulphite with great develop, 
ment of heat, forming a very soluble compound. Its reducing power 
is very much greater than that of an equal weight of glucose. It 
readily reduces Pehling’s solution, and yields a mirror with am-^ 
moniacal silver nitrate even at the ordinary temperature. 

It cannot be converted into symmetrical dichloi*aoetone. When 
treated with sodium ethoxide, an enei^getio reaction takes place with 
formation of brown, resinous pr4Kiucts, insoluble in water but soluble 
in alkalis. 

Diethoxyacetone is remarkable in having the properties of both 
ketones and ethereal derivatives of glycols. 0. H. B. 

Action of Copper Aoetylaoetone on Carbonyl Chloride. By 
THOitA,s and Lef^ivrw {Bull, Soc, Ohim,^ 60, 193—194).-^When the 
powdered copper-derivitive is heated at 60—70° with carbonyl chloride 
dissolved in benzene, the product filtered and evaporated, crystals are 
obtained which are recrystallised from ether. The new compound 
melts at 120—121°. When heated, a sublitnate of large, yellow 
needles is obtained which seems to be a different substance. It 
dissolves in alcohol, ether, and benzene, very readily in chloroform; 
warm water seems to decompose it. When heated with ammonia, it 
dissolves at once and yields a compound melting at 250°. Ihe com¬ 
position of the compounds has not yet been determined. . 
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Arrangement of Atoms in Space, Geometrical Constitn- 
tion of the Crotonic Acids and their Halogen Substitution 
Products. By J. Wislicentjs and, in part, E. Teisler and H. 
LANGBEm {Annalen^ 248, 281—355).—a-jS-Dichlorobtityrie acid and 
its derivatives have already been described by the author (Abstr,, 
1887, 655). a-/3-Isodic]ilorobutyric acid is prepared by saturating 
a mixture of isocrotouio acid and carbon bisulphide with chlorine. 
After removing the solvent by passing a current of dry air through 
the product, a small quantity of a-yS-dichlorohutyric acid is deposited 
in crystals, but the a-/3-iRodichlorobutyric acid remains as a non¬ 
crystal Usable oil. a-jB-Isodicblorobutyric acid yields a-chlorocrotonic 
acid when it is treated with an excess of an aqueous solution of 
sodium hydi'oxide, and an aqueous solution of its sodium salt decom¬ 
poses at 80®, yielding carbonic anhydride and a-chloropropyleno 
(b. p. 36°). 


ot-Isochloropropylene, 


CHa-C-H 

TT A is easily attacked by alkalis at 100® 


and converted into allylene. 
readily attacked. 


a- Chloropropyl ene, 


H^G‘CHa 
H-C)-C1 ’ 


is less 


In the preparation of «-)3-dichlorobutyric acid by the action of 
chlorine on a solution of solid crotonic acid in carbon bisulphide, an 
oily bye-product is obtained It consists of a mixture oF <<-y8-isodiohloro- 
butypo acid with the normal isomeride. The amount of this bye- 
product is increased by raising the temperature at which the reaction 
takes place. 

The chief product of the action of bromine on isocrotonio acid 
mixed with carbon bisulphide is «-^-isodibromobutyric acid. A stnaU 
quantity of solid a-jS-bromocrotonic acid is also formed. «-S-Isj>di- 
bromobutyric acid is decomposed by an excess of alkali, yielding at the 
ordinary temperature ae-bromocrotonic acid, but at 100® a mixture of 
a-isobromopropylene (b. p. 59—60°) and a new a-bromopropylene 
(b. p. 63—64®). The latter is more conveniently prepared by con¬ 
verting a-isobromopropylene (from a-/3-dibromobutyrio acid) into 
tribromopropane by the action of bromine. The fle<!t/34ribrbmo- 
propane is mixed with alcohol and treated with zinc-dust. 


^ ^ H-C/CHa . 

st-isromopropiflene^ H*G‘Br ’ easily attacked by alkalis, but 


. , GH3*0*H 

at-isoforomopropylene, , converted into allylene. 

One part of potassium -bromocrotonate dissolves in 493*4 parts of 
99*5 , per cent, alcohol at 21°. Under similar conditions, potd<esiptn 
isobromocrotonate only requires 10*8 parts of alcohol. 

^/J-Dichlorobutyric acid is partly converted into 4 »iSdsodichlord- 
butyric acid by e^osure to a temperature of 100-^185^ and ohiorb- 
and bromo-crotonic acids are always formed in small qaantities when 
«p-isocbIoro- or bromo-crotonic acids are distilled Jn, a^dturrent. 0f 
Exposure ^to a smaU quantity of hydrogen ,ohfe5«^de at 100^. 
^^^tonio acid;, 
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a-Isobroraocrotom‘c acid is completely converted into crotonic acid 
by the action of sodium amalgam in alkaline solution, but in an acid 
solution isocrotonic acid is formed as well aS crotonic acid. 

The author concludes by replying to the criticisms of Michael 
(Abatr., 1888, 1147 and ll^'6). W. 0. W. 

Action of Phosphorus Sulphides on Dibromosuocinic Acids, 

By I. OssipOFF (/. Euss. Qliem, Sot%, 1880, 20, 245—2o4).—If, as is 
generally admitted, dibromosuccinic acid is a derivative of funmtic 
acid and isodibromosuccinic acid of maleic acid, the first ought to be 
convertible into thiophen or its derivatives. The author finds, 
however, that dibromosnocinio acid, when heated with phosphorus 
trisulphide or pentasulphide under the ordinary pressure at 14U°, does 
not give a thiophen cotnpound. In sealed tubes with phosphorus tri- 
sulphide, nothing but thiomalie acid was foimed. No better result was 
obtained when the sodium salt of dibromosuccinic acid was employed 
or with isodibromosuccinic acid or its anhydride. These results are not 
in accordance with the equations Kues and Paal give (Ben, 19, 
555) as representing the formation of thiophen. B. B. 

Tbe Ethereal Salts of Pumaric aud Maleic Acids, By 
I, OssiPOFF (J. Buss, Ohem. SoCn, 1888,20,254—267).—Silverfnmarate 
waJS treated wdth isobutyl iodide in the presence of ethyl ether, but 
hardly any reaction took place. Silver maleate with isobutyl or 
isoamyl bromide gave no better results j the same is the case with 
the iodides of higher alcohol radicles. 

Ethyl and isopropyl maleates were found to have a normal vapour- 
density. The same is the case with isopropyl fnmarate, but the 
isobutyl salt is found to decompose under these circumstances; even 
isopropyh fumarate, ivhich shows the normal vapour-density at the 
boiling point of amyl benzoate, decomposes at the boiling point of 
/3*naphtbol (285—290®). 

The mono-silver salt of maleic acid (acid silver maleate) gave, with 
ethyl iodide, hydrogen ethyl maleate, and from this the sodium 
salt, OiH^OnEtmi, was obtained. This, after decomposition with, sal-, 
phurio acid, gives free ethylrnaleio acid, which is not identical with 
ethylfumario acid* 

With acetic chloride, the above sodium salt gives a compound which 
would seem to bo the acetyl-derivative of ethylmaleto apid, as when 
it is treated with ethyl alcohol at the ordinary temperature it yields 
ethyl acetale and ethyl maleate. When maleic anhydride is heated 
in a sealed tube with benzyl alcohol, a mixture of subs.tances is 
obtained consisting chiefly of sodium benzylmaleate* Phenol rives 
no reaction with maleic anhydride. 

Oompodnds of Bibromopyruvib Acid with 

By 0. Nastvoobl (Annah^, 248y 8^^92),^JPhemlQ8as^bnglf0xai^h- 
ctoid, ]Sr 5 HPh!OB,;C(N 8 HPh)-OOpH, laposited ,ip., 
cofoured crystals on miring* aqueous solt^fens' pf ph^J^ydmTue 
and dibromopyruyiC' acidv Tt ‘molts 

and is soluble in acetone, acetic ,aoidj-or ben- 
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7^eBe. Tlie sodiumi potassium, and ammonium salts are erystalHne, 
and are sparingly soluble in water, 

Faratoh/losazoneglyoxalcarho^ylic acid^ Ci 7 Hi 8 N 40 a, melts at 186—188” 
with decomposition, and dissolves freely in warm alcohol, acetone, 
benzene, and acetic acid, Tbe sodium, potassium, and ammonium 
salts are much more soluble in hot than in cold water. 

a-NaphtliylosazoneglyoxalcarhoaiyUc acid forms cherry-red crystals 
and melts at 196°. /:i-Naphthylhydrazine and dibromopyruvic acid 
unite together, forming a hydrazide, probably 


GioH7*N2h:ch-co*c(oh):i?‘2H-OioH7. 

This substance is insoluble in alkalis, and is decomposed by boiling 
with an alcoholic solution of potassium hydroxide. 

Dihrimomethylhydroxytoluqidiioxalimi 

formed when a mixture of orthotoluylenediamine and dibromopyruvic 
acid in molecular proportions is boiled. It melts with decomposition 
at 235°, and is reprecipitated on adding an acid to its solution in 
alkalis. W. 0, W. 


Tricarballylie Acid. By P. Daumichen {Ohem. Centr,, 1888, 
1347 —1348—In the preparation of ethyl malonate from monochlor-* 
acetic acid and potassium cyanide, an oil of high boiling point 
(286—287°) was obtained as a bye-product. Its behaviour with 
barium hydroxide and hydrochloric acid, its elementary analysis 
and the analysis of its silver and copper salts, showed it to consist of 
triethyl tricarballylate. 

1^0 well-characterised substance is obtained from tricarbaUylic acid 
by subjecting it to, distillation. 

Benzyl tricarballylate^ prepared from the sodium salt and benzyl 
chloride, consists of lustrous, pearly leaves, soluble in alcohol, 
sparingly in ether, insoluble in water. It may be prepared more 
readily by neutralising tbe alcoholic solution of tricarbaUylic acid with 
potash, distilling ofE the greater portion of the alcohol, and boiling 
with benzyl chloride in a refiux apparatus. Acetyl tricarballyUo a7ihy<* 
dride, CiaHhOu, prepared by boiling carballylio acid with excess of 
acetic chioiide, melts at 128—129°; when exposed to moist air, it 
becomes hydrated, with formation of acetyl tricarbaUylic acid. 
carhallylamlicacid^ Ci 2 HiiN 04 , prepared by beating 1 gmm of tricarb- 
alljlic acid with 3*18 grams of aniline, forms lustrous, pearly scales, 
and melts at 137°., Trioarhallylparatoluic acid crystallises with 
1 mol, HaO and melts at 174°. These two acids take up water when 
dissolved in it, and pass into the bibasic derivatives; their silver 
salts are amorphous, as also the copper salts ot the toluy 1-derivative. 
The tncarballylparaditulmc acid was also obtained; it melts at 174°, 
is monobasic, and, with the heavy metals, forms salts which are amor¬ 
phous. Tricarhallylparatolaidide was also found as a product of the 
action of toluidine on tricarbaUylic acid ; it melts at 253°. Tricarh^ 
aUylparaditoluyl is formed by dissolving paratoluxdine and tricarb- 
ally lie acid in alcohol; it melts at 178°, and when boiled with alkalis 
p^ses in^dhe p^aditoluio acid. . 
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Tricarhallylamide is prepared hj treatiaig ammonium tricarballylate 
in ammoniacal solution in a sealed tube, or bv protracted agitation of 
tbe trietbyl salt with ammonia; it melts at 218° with decomposition, 
amraoRia beinsr evolved, and tricarballylamideimide remains; this 
melts at 172—173". J. W. L. 

Rate of Oxidation of Tartaric Acid. By J. Kecttwtg (Zeit. 
jpliysikal. OJiern., 2, 787—795).—The author doubts the generality of 
the conclusions arrived at by Dreyfus (Abstr., 1888, 24), and gives the 
details of an investigation on the oxidation of tartaric acid by means 
of potassium permanganate under different conditions. He shows 
that the rate of oxidation increases with the amount of tartaric acid 
present, and that it also proceeds more rapidly without than with the 
addition of sulphuric acid. The reaction takes place much more 
readily in sunlight than in the dark, and the addition of excess of 
sulphuric acid up to a certain point has an accelerating influence, as has 
also the presence of manganese sulphate in the solution, H, C, 

Allbxau Sulplxites of Organic Bases. By G. Pellizabri 
248, 146—152).—The following compounds were pre¬ 
pared by adding an aqueous solution of alloxan to solutions of 
organic sulphites saturated with sulphurous anhydride:— Alloxan 
othylamm$ mlpMte, CijH 7 N,S 0 jH 2 ,C 4 H 2 lN’g 04 + H^O, forms colourlef 3 s, 
iflouoolmio crystals; : Z> ; o = 0*8341 : 1 : 1*2462; /3 sa 10U° 40' 20". 
Alloxan aniline sulphik, CsB[ 7 N,S 03 H 2 , 04 H 2 N 204 + 2 H 2 O, crystallises 
in lai^e, quadratic plates. The methylaniline compound, 

O 7 H 0 N,dO 5 H 2 ,O 4 H 2 N 2 O 4 + 2 HaO, forms small, yellowish prisms. 
Alloxan dimeiUyldniline aulyhite^ C 8 HuN,S 03 H 2 ,C 4 H 2 N 204 -h 4 H 2 O, 
forms mpnoclinio plates ;a; h:c^ l*33i-)9:1:0*3394; = 99"22'40^\ 
The benzidine compound forms tricHnio prisms containing 1 mol. 
H 2 O. Tolidine and amidobenzoio and aspartic acids yield similar 
compounds. Alloxan pyridine sulphite is triclinic. The crystals are 
anhydrous. Anhydrous crystalline compounds are also obtained with 
quinoline, picoiine, morphine, and cinchonine. The strychnine com¬ 
pound crystallises with 1 mol. H 2 O, and tlie brucine compound with 
li mol* H 2 O. Alloxan ammonium sulphite forms triclinic crystals; 
a : 5 : a 0*6648 : 1 0*7121 5 =: 7riV 20", 5 == 99" 47' 20", and 

<y csr 80" 40'. The aqueous solution decomposes on boiling, forming a 
small quantity of taurexide; in presence of ammonia or ammonium 
carbonate, ammonium thionurat© is produced. W. C* W. 

Glycooine-dBrivatiYe of a-TliiopJaenic Acid. By M. JAffi 
and H. Jjevy (Her., 21, 3458—3461).--ise-Thiophenic acid is not 
poisonous,,' and oan be given to rabbits in the foi*m of sodium salt in 
daily quantities of 2 grams by subcutaneous injection* It is excreted 
in the urine as <j^thiophenUric acid, the glycocine-derivative of a-ihio- 
phenioaeid* > . i 

i»-Thiophmurin add, crystallise from water in colourless, 

transparent, strongly refractive, thin prisms, closely resembling those 
of hippurio acid, melts at 171—172", and is very sparingly sdfole in 
ether, but readily soluble in alcohol and hot water. When boiled with 
baryta-water, ithtydrolyses almost quantita^«rely m aeid 
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and glycociTie,'but when hydrolysed with hydrochloric acM, it yields only 
small quantities of a-thiophenic acid, although the yield of glycocine 
is quantitative. The silver salt, CTHsNSOsAg, crystallises in colour-^ 
less, microscopic needles, dissolves sparingly in water, and is un- 
afected by exposure to light; the barium salt (2 mols. H.{0) crystal¬ 
lises in colourless, slender needles, and is readily soluble in water, but 
insoluble in alcohol; the calcium salt (? 5 mols. HjO) crystallises in 
thick, prismatic needles, and is extremely soluble in water. 

W. P. w. 

Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J. Softramm (Monafsh., 9, 8Jj 2—853).—The pre¬ 
sent work, a continuation of the author’s investigations (Abstr., 1885, 
451), was conducted with the object of ascertaining the behaviour 
towards the halogens of aromatic compoundKS containing side-chains 
which are not normal. 

Isojpropylhenzene .—In the dark or in presence of iodine,, bromine 
enters the benzene nucleus, a small quantity in the first case also dis¬ 
placing hydrogen in the side-chain. The product boils at 217;—219** 
under a pressure of 739 mm., and on oxidation yields a mixture of para- 
and ortho-brombenzoic acids, chiefly the former. In direct sunlight, 
bromine (1 mol.) acts rapidly, the product being a clear liquid which 
solidifies at —20®. On distillation, this gives off large quantities of 
hydrogen bromide and about one-half of the original isopropylbenzene 
is recovered. It appears in this latter case that substitution in the 
side-chain takes place, a dibromisopropylbenzene being “formed, which 
decomposes on distillation. 

Isobutijlbemene ,—In the dark or in presence of iodine, bromine 
enters the benzene nucleus, a bromisohufylbeuzene being formed, which 
boils at 232‘5—233*5® under a prevssure of ,739 mm., and solidifies at 
— IB®, On oxidation, it yields parabrombenzoic acid. In direct 
sunlight, bromine reacts to form a compound which on distillation 
loses hydrogen bromide and yields a hydrocarbon boiling at 180—185®. 
This latter combines with bromine to form an oily bromide, bat in 
other respects does not I'esemble Perkin’s isobuteitylbenzene. * 

Secondary butylbenzene, when treated with brominq in. the dark or 
in presence of iodine, gives a hromobuti/lienzene boiling at 285*5^237®^ 
It is not readily oxidised, but yields parabrom benzoic acid wh>a heated 
for seven days with a concentrated solution of alkaline permanganafe. 
The action of bromine in sunlight is I’apid) but the product was’ not 
examined, , , 

By the action of bromine in the dark or in presence of iodine, ter¬ 
tiary butylbenzene (trimethylphenylmethane) is converted into a 
bi^V^obutylhemene boiling at 230—2*30*5® under a pressure of 736 mm,, 
and of sp. gr. 1*2572. This compound caunotbe oxi,dised unless W'ith 
dichromate and excess of sulphuric acid, when it is destroyed. It is a 
remarkable thing that tertiary butylbenzene is not attacked by bromine 
m sunlight even when the solution is heated to the boiling point. As 
substitution of bromine in the side-chain always takes, place with 
elimination of the hydrogen-atom attached to the carhon neai^est the 
; beuzer^e nucleus, the absence of such a hydrogen-atom in tex^biary 
.fvJ^hyibeUaene may perhaps explain this behaviour. ' , 
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In the dark or in presence of iodine, isoamylbenzene yields with 
hromine a hromisoamylhenzet^e^ boiling at 258—255° under a pressure of 
736 mm., and of sp, gr. 1*2144. On oxidation, it gives parabrombenzoic 
acid. Isoamylbenzene is readily acted on by bromine in direct 
sunlight, the product being a liquid hromisoamylbemene which decom¬ 
poses on distillation into hydrogen bromide and phenylisoamylene. 
Treated with another molecular proportion of bromine in the dark, it 
yields a dihromisoamylhenzene melting at 128—129°. 

It appears from the author’s researclms that the action of halogens on 
aromatic hydrocarbons, in the dark and in direct sunlight, may be com¬ 
pared in its results to action at low and at high temperatures. By the 
hrst, substitution in the benzene nucleus takes place with formation 
of an ortho- or para-hromo-derivative, whereas by the second, substitu¬ 
tion in the side-chain is effected. H. C, 


Aromatic Cyanates and their Polymerides. By W. Peintzei, 
(Ghem, Qeutr.^ 1888, 1361—1362),— Bthylpseudocumi/harhamaiei pte-' 
pared from pseudocuniidine and ethyl ch'oroearbonate, dissolves readily 
in alcohol, and melts at 91*5°. Phosphoric anhydride eliminates 
1 mol, H. 4 O from it with formation of pseudocumylcyanate, boiling at 
IViethylphosphine and, more readily, potassium acetate, 
change , the cyanate into its polymeride, the cyanwmte melting at 
B 34 ^. Bkwnylcarhamide^ prepared from the cyanate, melts at 
260 - 270 °. , 

prom unsymmetrical metaxylidine [Me^rNHa 5=1 : 3 : 4], thecarS- 
melting at 57®, and from this the cyanate^ boiling at 205°, were 
prepared, and by means of potassium acetate, the cyanurate melting 
at 162° was obtained. 

Prom the symmetrical metaxylidine [Me-^: NH^ =5 1 * 3 ; 5], the 
cathamaie melting at 77*6®, the cymmte boiling at 208*5°, and, by 
means of carbonyl chloride, dmylylcarhamu/^ melting at 275° were 
prepared. M(^noxylylmrhamidH^ melting at 162°, was prepared from 
the last-mentionea compound by evaporating the aqueous solntiou of 
the hydrochlorWe with potassium cyanate. ^ J. W. L. 


New General Method for the Synthesis of Aromatic Oom- 
potinds. By 0. Phucdsl and J.. M. Crafts (Am. Ohim. Bhys. 

14, 433—472).—*Wheu dry air or oxygen is^ passed into cold benzene 
in presence’of alnminium chloride, a very small quantity of phenol is 
formed, but when the mixture is heated almost to its boilihg point 
this compound is produced in much larger quantities. After passing 
the gas, for some time, the mixture is poured into'water, the super* 
natwnt oil separated and the phenol obtained in a perfectly pure state 
by extracting the acidified, aqueous solution with ether and evaporai- 
' ing. The oily produht qontains unaltered benzene and red compound^; 
the latter are soluble in ether, benzene, and carbon bisulphidej^bft 
insoluble in alcohol, acetic acid, and water, and cannot be distil^.’ 

Metacresol can be obtained from toluene fet like manner*. r' Jn 


reaction also oily' bye-produCfcs’ are fonped j these cpmmWds 
brown, soluble in toluene and cannot be ^ 

When benzene and powdered ’5(^5*^80° 



242 


ABSTRACTS OF CHEMICAL PAPERS. 


in presence ef aiuminiam chloride until the evolution of hydrogen 
chloride and hydrogen sulphide ceases, the mixture poured into water 
and the supernatant oil fractionated, the following compounds, together 
with unaltered benzene, are obtained : (1) Phenyl mercaptan boiling 
at 170—-173° ; (2) phenyl sulphide boiling at about 288®; and (3) 
diphenylene disulphide boiling at 364—366° (compare Stenhouse, 
Annalm^ 149, 252, and Graebe, this Jonrnal, 1874, 469)* A con^- 
pound, 0 i 2 HeS 202 ,is obtained when diphenylene disulphide (1 mol.) is 
oxidised with chromic acid (1|- mol.) in glacial acetic acid solution 
(compare Graebe, he, cit,). It crystallises from benzene in small 
prisms, melts at 241°, is readily soluble in glacial acetic acid, sparingly 
in cold benzene, and dissolves in concentrated sulphuric acid with a 
violet-red coloration. 

Benzoic acid is produced, with evolution of hydrogen chloride, 
when a stream of dry carbonic anhydride is passed for some days 
through a mixture of benzene and aluminium chloride heated almost 
to its boiling point, 

Phenylsulphinic acid is obtained by passing sulphurous anhydride 
into a warm mixture of benzene and aluminium chloride until the 
weight of the hydrogen chloride evolved is about half that of the 
aluminium chloride employed, and then gradually pouring the whole 
into cold water. If the reaction is coutinned too long or if the 
mixture is allowed to cool, a crystalline aluminium salt separates. 
The filtered aqueous solution is acidified with hydrochloric acid and ^ 
the product extracted with ether. 

When aluminium chloride is gradually added to a warm mixture of 
benzene and phthalio anhydride, hydrogen chloride is evolved and 
orthobenzoylhienzoic acid is formed. 

JParaiohmjlarthobenzoic acid, 06H4Me*CO'OrH4*OOOH, is obtained 
when aluminium chloride (1|- parts) is added in small portions at a 
time to a mixture of phthalic anhydride (l-part) and toluene (1 part)* 
The whole is then poured into a large quantity of water and, after 
keeping for some time, the crystalline product is separated* Further 
quantities can be obtained by evaporating the toluene* It oryatalliEes 
■h^om boiling toluene in white prisms, melts at 146°, is very readily 
soluble in benzene and alcohol, more sparingly in ether, and very 
sparingly in boiling water. Dilute aqueous soluUons of the, add aiad 
solutions of many of its salts have a sweet taste. The am'tmmum salt 
crystallises from boiling water, in which it is very readily soluhlei in 
silky needles. The sodium salt crystallises in small needles find is 
very readily soluble in water but more sparingly in alcohol. When 
heated with soda at about 340'* it is decomposed almost quantita** 
tively into sodium benzoate and sodium paratoluate. The barium 
salt (^- 4 mols. HgO) crystallises from water in prisms or needles and 
loses its water at 110°. Most of the salts of the heavy metals are 
sparingly soluble in water. 

Orthoduro'ijlbenzoio acid, CeHMei’CO-OeHi'COOH, obtained in like 
manner, crystallises from glacial acetic acid in plates, molts above 
and is readily soluble in alcohol, ether, acetone, benzene, and 
toluene, but insoluble in water. Tbe potassium salt crystallises in 
i^cro^pic needles and is readily soluble in cold water. The sodium 
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salt is sparingly soluble in alcobol and separates from tbe solution 
again only partially, in tbe form of small plates. Tbe ammonium 
salt crystallises in needles. Tbe barium salt (4- 1 mol. H^O) crys¬ 
tallises in slender needles and is moderately soluble in alcohol but 
sparingly in water. Tbe calcium salt (+1 mol. HgO) crystallises 
from water in needles. Tbe lead, silver, and copper salts are insolu¬ 
ble in water. 

Acetophenone is formed when benzene is treated with acetic anhy¬ 
dride in presence of aluminium chloride. 

When pure, dry ethylene is passed into a mixture of benzene and 
aluminium chloride heated at about 70—-90°, ethyl-, diethyl - and trietliyl- 
benzene are produced, together with other higher boiling compounds. 

Aluminium phenyl is formed when mercury phenyl is heated with 
aluminium foil at 125—130°. This compound will be fully described 
in a subsequent paper. It melts at about 230° and absorbs moisture 
with great avidity, but only absorbs oxygen very slowly when ex¬ 
posed to dry air. It yields diphenyl methane when treated with 
benzyl chloride, but it does not react with chlorobenzene at 100° in 
benzene solution. Phenol is formed when oxygen is passed through 
a benzene solution of aluminium phenyl, and when a xylene solution is 
heated with sulphur, diphenylene disulphide, phenyl sulphide, and 
probably also phenyl mercaptan are produced. These results show 
that a^luminiam phenyl behaves like a mixture of benzene and 
aluminium chloride, and the authors consider that this fact is 
evidence in favour of the view that an organo-metallic compound, 
probably OeHfi'AhCls, is temporarily formed in all reactions,* similar 
to those described above and those already described (Ann. OMm* 
Phys. [6], 1,449), in which aluminium chloride is employed. 

Gustavson (Abstr,, 1885, 363) considers that the brown liquid, 
which is formed when aromatic hydrocarbons ai^e placed in contact 
with aluminium chloride or bromide, has a definite composition, which, 
in the case of benzene, is A 1 C 13 (ObH 0)3 or AlBr 8 (OJie) 3 , and that it 
is this compound which reacts with the chloride, bromide, or iodide of 
the alcohol radicle. The authors find that when pure aluminium 
chloride,or bromide is mixed with di*y benzene or toluene this liquid 
is not formed or only produced in very small quantities, and that in 
the case of aluminium chloride a considerable quantity remains un¬ 
dissolved in presence of excess of the hydrocarbon. When hydrogem 
chloride or bromide is passed into the mixture, as recommended by 
Gustavson, it was observed that the liquid was formed in some cases 
hut not in others; when, however, a small quantity of water was 
admitted, the liquid was always produced. Analyses of the liquid 
obtained in various experiments showed that it was a complex 
mixture, perhaps consisting of a compound of the hydrocarbon with 
aluminium chloride, or more probably with a ohlorhydroxide of 
aluminium, the organo-metallic compound OeHs^AlaOh, excess of the 
hydrocarbon, and hydrochloric acid. F. S. K. 

Infltience of the Presence of Halogens and Alkyl-groups on 
the Replacement of Oxygen in Quinone-derivatives by the 
Isonitroso-group. By P. Kbhumann (Ber., 21, 3315-—3321).— 
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Chloroquinone melting at 54® and bromoqxdnone melting at 55—56® 
react with hydroxyl amine hydrochloride in alcoholic solution at the 
ordinary temperature. The monoximes obtained have the constitu¬ 
tion [NOH :X:0 = 1:3:4], and are unstable, decomposing when 
heated for a long time at 80—90®. They are not easily obtained in 
the pure state, crystallise in small, bright-yellow needles, and are 
very readily soluble in alcohol and ether, but only moderately so in 
hot water, and very sparingly in boiling benzene, light petroleum, 
acetone, and carbon bisulphide. When reduced with tin and hy<Iro- 
chloric acid, they yield halogen amidophenols [XH 2 :X:OE[ b: 
1:3:4], and when treated with cold, concentrated nitric acid, they 
are converted into orthochloroparoximidoquinone decomposing at 
140®, and orthobromoparoximidoquinone decomposing at 142® respect¬ 
ively. They are with difficulty converted into halogen dioximes 
[(N0H)3 : X = 1 : 4 : 3] when boiled for a long time with excess of 
hydroxylamine hydrochloride in aqueous solution. 

The dioximes crystallise in small, greyish-ye] low needles, are 
Sparingly soluble in boiling water, alcohol, and ether, moderately so 
in benzene, and are converted into halogen dinitroso-derivatives when 
oxidised with alkaline potassium ferricyanide solution or warm dilute 
nitric acid. 

The halogen dinitroso-derivatives are yellow, crystalline com¬ 
pounds with a smell resembling both that of quinone and iodoform. 
They are readily volatile with steam, and dissolve in fuming nitric 
acid, from which they are precipitated unchanged on adding water, 
hut are only very sparingly soluble in ordinary solvents, They yield 
diamines which are readily oxidised to quinones when treated with 
chromic acid or ferric chloride, 

Metadichloroquinone melting at 120—^121'^, metadihromoquinone 
melting at 130—131°, and metadi-iodoquinone melting at 179® [0®: Xa 
= 1 ; 4 : 2 : 6] do not form dioximes. The mcnoximes are yellow, 
crystalline compounds, and are readily soluble in alkalis, alcohol, and 
etiier, but sparingly in boiling water, benzene, and carbon bisulphide. 
The cbloro-derivative decomposes at 140®, the bromo-derivative at 
145°. These oximes are readily converted into metadihalogenpara* 
nitrophenols when treated with cold, moderately oonoehtraiid hitrio 
acid (compare Fischer and Hepp, Abstr., 1888, 456)* Tbeiroonsti^ 
tution is, therefore [0 : NOH : Xa = ,1 : 4 : 2 : 6]* i , 

Paradichloroquinone (m. p. 161—162°), parachloroteomoquinon^ 
(m. p, 171—172®), and paradibromoquinone (m. p. 188—189®) 
[Oa: Xo “ 1 : 4 : 2 : 5], react with bydroxylamine' hydrochloride 
under the conditions described above, forming both monoximes and 
d,iuximes which can he separated by means of alcohol or benzene. 

Fiircdichhroparommidoqumone crystallises in bright yellow needles, 
decomposes without melting when heated at 138°, and is readily 
soluble in alcohol and ether, but only sparingly in hut water, benzene, 
and carbon bisulphide. It is slightly volatile with steam, but resini- 
:fies when boiled for a long time with water, 

. Faradichloroparamtroplu^nol, [OH : Clg: XO-j = 1 : 2 : 6 : 4], ob- 
t^ned by dissolving the oximidoqninone in well-cooled, concentrated 
aoid, crystallises from hot water or dilute alcohol in colourless 
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needles, and from absolute alcohol in short, thick, quadratic prisms 
melting at 115—116®. It does not taste bitter, and is somewhat 
volatile with steam. It yields an amine which is converted into 
paradichloroqninone melting at 161—162” when oxidised with ferric 
ohloiide. 

FamdioMoroquinonedioxime separates from benzene in greyish- 
yellow, granular crystals, and is readily soluble in boiling benzene, 
but sparingly in alcohol and ether, and insoluble in boiling water. 

Faradichloroparadinitrosohenzene, prepared by dissolving the di¬ 
oxime in fuming nitric acid, crystallises in citron-yellow needles, 
explodes when heated at 120—130°, and is insoluble in the ordinary 
solvents. It is not oxidised when boiled with nitric acid. The 
amine, obtained by reducing the dioxime or the dinitroso-compound, 
is converted into paradichloroqninone when treated with fennc 
chloride. 

Tricbloroquinone and tribromoquinone yield dark brown resinous 
products when treated with hydroxylamine hydrochloride in alcoholic 
solution, and no crystalline compound except tetrachloroquinol was 
obtained. 

Ohloranil and bromanil are gradually reduced to the corresponding 
quinols when boiled with hydroxylamine hydrochloride in alcoholic 
solution. 

Trichlorotoluquinone, tribromotoluquinone, metadichlorometaxylo- 
quinone, [Og: Meg: Ola «= 1 : 4 : 2 : 6 : 3 : 5], dichlorothymoquinone, 
/JyS-diohloro- and dibromo-a-naphthaquinone do not combine with 
hydroxylamine under the conditions described above. It seems, 
therefore, that the ig[uinone-derivative cannot yield an oxime when 
the hydrogen adjacent to the 00-group is displaced by halogens or 
alkyls. 

Parachlorotoluquinone yields both a monoxime and a dioxime, but 
bromotoluqiiinone, [0% : Me : Br 2 = 1 : 4 : 2 ; 6], and dibromotolu- 
quinone, [Oa: Me t Brg as 1 ; 4 : 2 : 3 ; 6], only yield monoximes. 

P. S. K. 

Dihydroxytlaiobenzenes. By G. Tassii^taht {Ohem., Oentr,, 1888, 
1S54, from ^A'^d Acad, dei Idnoei [4], 4, ii, 47—51).—The author 
considers that the compounds he has obtained, as well as their homo- 
logues, have a symmetrical constitution. Several isomeric com-, 
pounds were never obtuined at the same time. The reaction is much 
?nore violent when the compounds are prepared from phenols in which 
the para-position to the hydroxyl-group is free, and the derivatives 
so prepared have a liigher melting point than their isomerides. 

In the action of parabromopbenol on sulphur dichloride, con¬ 
siderable quantities of each of the reacting substances remain un¬ 
changed., The aci»# 2 /Z-derivative of the dihydroxythiobenzene (Abstr., 
1888, 805) melts at 86—87°. Prom this the acHylkydroxysulphone 
was prepared by oxidation 5 it forms colourless crystals, which are 
sparingly soluble in cold alcohol and insoluble in water; it softens at 
160®, and melts at 186—187®. By dissolving it in a little alcoholic 
piotash and re-acidifying, a hydroxysulphone, hydroxymlphonebenzid, 

. was obtained,, which must be eitlw a dirmete- or a di- 

■' Tou. iiYi. ' ' ' ’ ’ " ^ " '’V':' s ' 
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ortho-derirative. It is white, crystalline, melts at 186—187°, and is 
soluble in alcohol, little soluble in water and in acetic acid. The 
acetylhydroxysulphone becomes readily soluble in potassio hydrate 
after heating to 187°; it is therefore probable that the acetyl-group 
becomes separated by heating. 

In order to determine the constitution of the dihydroxythiobenzene 
melting at 150°, Annaheim’s hydroxysulphonebenzide was nitrated, 
in order to obtain the di- and tetra-nitro-derivatives. Picric acid was 
formed, as is also the case when the nitro-derivatives of hydroxy- 
sulphonebenzid are boiled with nitric acid. 

^rhe ar^^y/'derivative of ortliodiTmthyldiliydroxytMohemene crys¬ 
tallises from alcohol and melts at 44®. When oxidised with poi^ssium 
permanganate, the corresponding benzide^ CuHtiOiS, is formed, which 
melts at 132—1.33°,Is insoluble in water, but soluble in hot alcohol. By 
saponifying with alcoholic potash, dimethylhydroxysulphonebenzide 
melting at 263° is formed; it dissolves in alkali hydroxides and 
carbonates, and is reprecipitated from these solutions by carbonic 
acid. 

BiacetylparadimethyldihydrossytJiiohenzene melts at 83—84°, and 
when oxidised yields the corresponding henzid melting at 206—208°; 
the latter is little soluble in hot alcohol. Saponification with alco¬ 
holic potash gives pof.radimethylhydroxysulpJionebenzide^ which is rather 
soluble in alcohol and acetic acid, and melts at 209°; it dissolves in 
alkali hydroxides and carbonates, and is reprecipitated from such 
solutions by carbonic anhydride. 

The ace^?yZ-derivative of dihydroxythionaphthalene melts at 200°, is 
little soluble in, and decomposed by hot acetic acid* J. W. L. 


Fluorescein. By R. Meter and O. OppELT(Ber., 21, 3376—3378). 
—When fluorescein is heated for eight hours with aqueous ammonia 
at 180—200°, a basic compound, 02 oHi 6 F 30 a, is formed, which on cool¬ 
ing crystallises in the tube in large, thick, reddish-ydlow, raonoclinic 
prisms and tables. It is a direct yellow dye for wool. The hydro** 
chloride crystallises in tufts of reddish-yellow prisms, and from ,its 
very dilute and boiling solution, ammonia precipitates the base in 
scales of bronze-like lustre; under the microscope these are seen to 
consist of extremely characteristic X-like interpenetrating twin^* 

The authors point out that the constitution assigned to fluoi^scein 
by Knecht (Annaleity 215, 83) is very improbable, and nropose 
instead the formula , *, ^ , 


<S5o>C<&l:^(o2)>0 [C: OH ; 0 = 1 : 4 : 6], 

that of the deriTed base being <cS^>C<c The 

base most contain at least one NHrgronp, inasmnch as its hydro¬ 
chloride yields a diazo-compound when treated with nitrons acid". On 
ti’eatnjent with cold a£|neons ^ soda, the lactone-ring is readily broken 
and the base yields a sodium salt crystalliaxug in slender needles; 
the solotion, when acidified and then precipitated by ammonia, is at once 
, ^ttverted into the original base. Eednction with zinc-dust in the 
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alkaline solution converts the sodium salt into a colourless compound, 
which is not precipitated on treatment first with hydrochloric acid 
and then with ammonia. 

Orcinphthalein, when heated in like manner with aqueous ammonia, 
yields a base similar to that just described; the chief product, how¬ 
ever, is a colourless, crystalline, neutral compound containing 
nitrogen. W. P. W. 


Desmotropy in Phenols. By J. Heezio and S. Zeisel {Monatsh,^ 
9 , 882—899).— Aji examination of the indifferent oil obtained in the 
preparation of pentethylphloroglucinol (Abstr., 1888, 822) has been 
undertaken. It was subjected to the action of hydrogen iodide, the 
product dissolved in ether, and then extracted with potash. The 
greater part is taken up hy the potash, but a portion is not attacked 
and remains dissolved in the ether. 


If the potash solution is acidified, and the product again dissolved 
in ether and crystallised, a crystalline mass is obtained, one portion 
of which is sparingly soluble in alcohol and melts at 209—212®, whilst 
,the other is more readily soluble in alcohol, melts at 91—96®, and is 
in every way identical with the pentethylpldoroglucinol already de¬ 
scribed. The sparingly soluble portion has the composition of a 
tetrethiflpUoroghmnoh One atom of the hydrogen is replaceable by 
a metal, and it is convei*ted fay the action of etlxyl iodide into a mon¬ 
ethyl salt, and by the action of acetic anhydride into a monacetate 
melting about 6U—62®. It readily exchanges one atom of hydrogen for 
bromine, the product being probably a mixture of several isomerides. 
A similar reaction with bromine is found to occur in the case of pent¬ 
ethylphloroglucinol. 

The portion of the original product, which is insoluble in potash, 
consists chiefly of a secondary hexethylphloroglucinol, which, as it is 
unattacked by hydrogen iodiae, must be regarded as hexethyltriheto^^ 
isomeric with the ethyl salt of the bi-secondary pent- 
ethylphloroglucinol already described. H, 0. 


of Pambromobenzyl and Parachlorobenayl Al- 
oohote* ' By G; Bbekea (Qazmtta^ 18, 236—243).—Parabromobenzyl 
chloride be obtained by the brominatlon of benzyl chloride or 

by the action of qhlorine on parabromotoluene, but the author has 
succeeded in prepmng it from parabromobenzyl alcohol. The latter 
was,|^epared by Jackson and Lowery’s method (Abstr.,, 1878, 64) 
of parabromobenzyl bromide with water for several, hours, 

using a reflux Condenser, operating on small quantities at a time 
^4 to S grains) and using abundance of water (500 o.e.). The 
mixture bumps Very much, but a metal vessel cannot be used as it; 
acts on the bromide, in fact when the latter is boiled with zinc-duet 
nothing butparadibromobenzyl (m. p. 114®) is foi*med; the chloride is 
acted on in like manner. ^ 

. The authors find that besides parabromcbenzyl alcohol, . , / 

' ' ' GABrOH^OH, ^ 

■the .corresponding.ether m ^alsA can be 
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easily separated by crystallisation from water, in wbicb tbe latter is 
insoluble. The alcohol crystallises from water in long, flattened 
needles melting at 75"'; Jackson and Lowery give 77°, the higher 
melting point being probably due to the presence of some, of the 
ether. 

Parahromohenzyl chloride^ CgHiBrCHCL* is obtained when the 
alcohol is treated with phosphorus pentachloride, but as other 
products are formed at the same time, it is far better to heat the 
alcohol with fuming hydrochloric acid at 150° in closed tubes for 
three to four hours. The reaction is complete, and the chloride is 
obtained in a pure state by once recrystallising the product from 
alcohol. It forms lustrous, eolouxdess needles which melt at 88-—39°. 
It is very soluble in hot alcohol, and its vapour attacks the eyes, but 
much less than that of the bromide. It is isomorphous with para- 
chlorobenzyl chloride and with parachlorobenzyl and parabromobenzyl 
bromides. 

Parabro^nobenzyl ether, (06H4BrCH2)20,—As stated above, this 
ether is formed at the same time as the alcohol when parabromo¬ 
benzyl bromide is boiled with water, and is left as an insoluble residue 
when the product is treated with bailing water. It may be purified 
by repeated crystallisation from boiling alcohol It can also be pre¬ 
pared by the action of dehydrating agents, such as sulphuric aqid, 
boric anhydride, or zinc chloride, on the alcohol; the two first- 
mentioned do not yield satisfactory results, but with zinc chloride the 
yield is almost theoretical. The ether crystallises from alcohol in 
long, flattened needles which melt at 85—86°. It is insoluble in 
water, and only sparingly soluble in alcohol even when boiling. If 
the ether is boiled for some time, it is decomposed, splitting up into 
parabromotoluene and parabromobenzaldehyde, ( 06 HiBr* 0 H 2 )js 0 
GdBUBrCOH -f OsHiBr-CHa; these can be easily separated by distil¬ 
lation. The ether is attacked by nitric acid with formation of para-, 
bromobenzaldehyde and other products, but the amount of mateinal 
at the author’s disposal was too small fo allow of a complete investi¬ 
gation of the reaction. 

Paraohloroberajl Ether, (06B[4CbCH2)20.—When parachlorobenzyl 
bromide is boiled with water or dilate soda solution, it does not 
behave like the bromine-derivative, as no tmoe of. the ether is 
produced.^ The latter can be easily obtained, however, by boiling the 
alcohol with zinc chloride. It crystallises from alcohol in needles or 
plates which are much less soluble than parachlorobenzyl alcohol. It 
melts at 54—55°, and when boiled splits up into parachlorotoluene 
and paraohlorobenzaldehyde. 0. E. G» 

Nitrobeiazyl Ethyl Ethers. By G. Errsm {Gamtta, 18, 
282—235).—This is a continuation of former work (Abstr., 1887. 
1103). 

Paraniirobemtjl Ethyl Ether, OBt'CH.rCeHi^N'O.i.—The general 
method for the preparation of the substituted benzyl ethyl ethers, 
that is, the action of alcoholic potash on the corresponding derivatives 
, of benzyl chloride, is not applicable in the case of paranitrobenzyl ethyl 
; paranitrohehzyl chloride under these ciroumst^noss, is con- 
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verted into paraclinitrostilbene. In order to prepare it, the chloride is 
heated for a long time with ordinary alcohol in a close vessel in a boiling 
brine bath, as a higher temperature cannot be employed. The product, 
even after long heating, still contains much unaltered parauitrobenzyl 
chloride, and in order to remove it a few drops of alcoholic potash are 
added to the liquid whilst it is still hot; this at once converts the 
unattached chloride into dinitrostilbene, which being almost insoluble 
in alcohol is precipitated, and can he removed by filtration. The potash 
is then neutralised with hydrochloric acid, and the product distilled 
with steam, when the ether passes over with the aqueous vapour, and 
solidifies on cooling. Parauitrobenzyl ethyl ether is pale yellow, and 
very soluble in alcohol and in ether, sparingly in light petroleum, 
fi'om which it crystallises in needles, and insoluble in water. It melts 
at 24—24*5®, nnd at a higher temperature distils, hut is at the same 
time partly decomposed. Treatment with faming nitric acid converts 
it into paranitrohenzaldehyde. 

MetamtTohe‘)izyl Ethyl Ether. —This is prepared by heating meta- 
niti'obenzyl chloride with a slight excess of alcohoric potnsh on the 
water-bath, and, when the reaction is complete, neutralising the liquid 
with hydroohloi io acid and distilling the product with a current of 
steam. This ether is a yellow oil, which solidifies to a crystalline 
mass in a mixture of snow and hydrochloric acid (melting point not 
given). It resembles the para-derivative in its behaviour to solvents, 
and yields metanitrobenzaldehyde when treated with nitric acid. 

OrtlwnUrohermjl Ethyl Ether ,—The orthonitrobenzyl chloride em¬ 
ployed for the prepai’ation of this ether was obtained by the nitration of 
benzyl chloride. The liquid product, when cooled by a freezing mixture, 
deposits para- a.nd orbho-nitrobenzyl chlorides which can be easily 
separated by fractional crystallisation. This may be much accelerated 
by introducing a crystal of one or other chloride into the super¬ 
saturated alcoholic solution, when crystals of the same species 
separate at once, while the other chloride remains in solution and is 
deposited later. , It can then be obtained in a pure state by one re- 
crystallisation, The orthonitrobenzyl ethyl ether, prepared like the 
para-d^ritative, is a yellow liquid which gradually becomes brown on 
exposure to the light. It does not solidify when cooled in a mixture 
of SHOW and hydrochloric acid, and is converted into orthonitro- 
benzaldohyde by the action of nitric acid. 0. B. 

DeiAwtive of Tetrole and Synthesis of Tribensamidophloro- 
glxMsinoL ByL. (Bm, 21, 3325.-3331).—When ethyl 

hippurate (5 parts) is gradually heated with dry sodium ethoxide, so 
that in the course of about three hours the temperature rises to about 
160—170^, alcohol distils, and on adding water to the residue two 
sodium salts are formed, one of which is only veiy sparingly soluble 
in dilute soda. 

IHbm^amidodihydroasytetroh, OisHuHT^O^, is obtained by separating 
the sparingly soluble sodium salt, dissolving it in boiling water, and 
adding hydrochloric acid to the warm filtered Solution. It can also be 
prepared by heating ethyl hippumte with sodiutu at It 

crystallises from hot aloo^l wneedlas loses 
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its water at 108—110®, the anhydrous crystals melting at 137—138®. 
It is very readily soluble in hot benzene and alkalis, but only 
mbderately so in alcohol; the alcoholic solution gives a violet colora¬ 
tion with ferric chloride. The barium salt is readily soluble in watex*. 
The silver salt is very unstable, and rapidly darkens. The ethyh 
derivative was obtained in an impure state as an aromatic smelling 
oil; the acid seems to yield an acetyl-derivative when treated with 
acetic anhydride. When boiled fora long time with dilute hydrochloric 
acid, or better with eight times its weight of a mixture of equal 
parts of concentrated sulphuric acid, glacial acetic acid, aud watex*, it 
is decomposed into benzoic acid and diarnidoacetone. Its constitution 

is probably either COPh’2ni*C^Q^Qg^^C*!N’H*OOPh or 

COP}i-NH-CH<QQ>CH-Nn-COPb. 

Diarnidoacetone platinocJiloride, CaHslSTgOsHaPtOh, crystallises in 
small, orange plates, and turns bright yellow when warmed on the 
water-bath. 

TrihenzamidopJiloroglucinol, Cg 7 H 2 i!N*sO$, is formed when the readily 
soluble sodium salt obtained in the reaction described above is decom¬ 
posed with hydroohlox'ic acid. It crystallises from water in small 
needles containing mol. H 2 O, and melting at 153’5—158*5®, It is 
very readily soluble in alcohol, but only very sparingly in hot water, 
and insoluble in ether; the alcoholic solution gives a blue ooloratioti 
with a small quantity of ferric chloride, but on adding more of the 
reagent the colour dxanges to green. It is decomposed, with libera¬ 
tion of benzoic acid, when heated at a comparatively low temperature. 
The lead salt, (G27Hi8N30B)3pb3, is sparingly soluble in wator^ but the 
calcium^ harivm, and silver salts are readily soluble. The coppw ealt, 
(OsrHisNaOelaCuB, is bright green. F. S. K, 

Azotoluenes. By J. Y. Janoysky (Monaish, 9, 828*—841).— 
JParazotoluene is best prepared by adding to 100 parts of 20 per cent, 
aqueous soda heated to 100®, 100 parts of paranitrotoluene, and then 
adding slowly and with constant agitation 100--110 pa^i^ts of zinc- 
dust. An orange-coloured oil is formed, which should at onoe be 
separated from the solutiou, and left to crystallise. One rwysttillisa- 
tion from glacial acetic acid is suflScient to obtain pure parazotoluene 
molting at 144”. It crystallises in rhombic needles, soluble ,m alcohol, 
ether, benzene, and light petroleum, and also in boiling hj^dxoohlorio, 
acid. When oxidised with chromic mixture it gives an, orahge- 
coloured crystalline compound melting at 132®. 

The acetic acid mother-liquor from, the parazotoluene contains 
three other products which melt at 109°, 75, and 70® respectively. 
The last of these is identical with the /3-azox}d;oluene of Melms and 
Petrie^, whilst' the compound melting at 75° appears to be a peculiar 
isomejide of the same. Both these compounds yield two bromides 
when treated with bromine (2 mols.), those from the first melting at 
and 57®, those from the second at 92® and 57®. ^ 

with nitric acid on the bromide of parazotoluene paeltifig 
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at 128° (Abstr., 1888, 686 ), a nifcrobromo-derivative melting at 138“ 
has been obtained. 

The nitration of parazotoluene with nitric acid of sp. gr. 1*5 yields 
chiefly ^nm>o-.derivatives. Two of these are formed, one (a) 
melting at 189°, and the other (p) at 138°. A dinitro-oompound 
melting at 114° is obtained at the same time. All these compounds 
give sulphonio acids with fuming sulphuric acid. By the further 
treatment of i»-trinitra'/otoluene with nitric acid, a tetmnitrazotoluene 
melting at 198—200“ is produced, and /S-trinitrazotoluene when 
nitrated gives the same compound. A mononitrazotoluene is formed 
on treating parazotoluene with nitric acid of sp. gr. 1*45. It melts at 
80°, and on further nitration yields the dinitro-compound melting at 
114°. H. C. 

Halogen-derivatives of Piienylhydrazine. By A. Neufeld 
(Ammlen^ 248, 93—99).—The preparation of parachloro- and para- 
bromo-phenylhydrazine from the corresponding aniline-derivatives has 
already been described by Blsinghorst (Inaug. Dm., Drlangen, 1884), 
These substances readily unite with aldehydes and ketones. Acetone- 
pi^Tahromophenylhijdrazone crystallises in glistening plates and melts 
at 93°. Acetaldehydeparahromophenylhydrazone forms yellow needles 
and melts at 83°* 

Dihromophmylhydrazine, [N 2 H 3 : Br 2 = 51 : 2 : 6 ], prepared from 
dibromaniline by reduction with stannous chloride or sodium 
sulphite, melts at 97°, and is freely soluble in alcohol, ether, and 
benzene. The hydrochloride is crystalline* Symmetrical tribromo^ 
phenylhydrazine, [NaHa: Br^ = 1 : 2 : 4 : 6 ], melts with decompo¬ 
sition at 146°* It is soluble in benzene, chloroform, warm alcohol and 
hot water. The hydrochloride and sulphate are stable salts. The 
acetone compound melts at 54.° TetrahromophenyJhydrazme, 

[ir^Ns: Bn = 1 : 2: 3 : 4 : 6 ], 

crystallises in prisms and melts at 167°. It dissolves in chloroform, 
benzene, and hot water. The hydrochloride is crystalline, The 
. compounds with acetone and acetaldehyde are solid. 

melts at 103°, and is freely soluble in 
. alcohol# ^ etherj chloroform, benzene, and acetic acid. The acetone 
ocmpound crystallises in plates and melts at 114°. Metadi4dophenyl- 
klfdmdm^ I® » 1 : 2 ; 4], forms silky crystals, which melt at 

112° and are fr^ly soluble in alcohol, ether, and benzene. The 
, hydrochloride melts at 163° with decomposition. The base unites 
^ith acetone and acetaldehyde to form hydrazones* W. 0. W. 

PhenyUaydraBonea. By 0, Eubouph (AmaUn, 248, 99—106).— 
Metaioluyhldehydephenylliydrazone is deposited when a solution of 
phenylbydrazine in acetic acid is added to toluylaldehyde suspended 
m water. The compound crystallises in prisms, melts at 87—88*5°, 
and dissolves in ether, chloroform, and alcohol* Cumaldehydephenyl^ 
hydrazone melts at 127—129°. It rapidly turns red on exposure to 
the light. Diphenyhcetaldehydephmylhydrawne is freely soluble in 
hot alcohol. Metakydmybemaldehydephenylhydrawne, prepared from 
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metamidoBenzaldeliyde, forms colotirless prisms. It melts at 
130—and dissolves freely in warm alcohol, chloroform, 
benzene, or acetic acid. I^a 7 *CLhydTOxyh&i'izcdd 6 }iydB^henylhydTcts(yiie 
jneits at 177—178^^ and is freely soluble in ethei*. Ani8aldehyde-‘ 
fhenylliydrazone forms white needles or plates and melts, at 120—121°. 
It is freely soluble in ether and in hot alcohol or benzene. Fiy&i'onah 
phenylliydrazone melts at 102—103°. jS-BfesorcylCLldehydejpJi^nyJhydr” 
azone melts with decomposition between 166° and 160°. It dissolyes 
freely in the usual solvents. Eesorcindialdehjd&phenylliydrmone 
melts about 230° with decomposition. It dissolves in warm,solutions 
of tlie alkalis, W. 0. W. 

Phenyltrimethylenimine. By L. Balbuno (Ohem. 188?i, 

1356, from Bend. Acad, dti Lincei [4], 4, ii, 44—46).—If dry 
phenyltrimethylenediamine hydrochloride is heated over a bare flame 
until the whole of the salt has volatilised, and the vapours are 
condensed in dilute hydrochloric acid, phenyltrimethylenimim and 
ammoninm chloride are found in the solution. From the solution of 
the distillate, after concentrating to a syrup, alcohol precipitates the 
latter, whilst the base is separated from the solution by acidifying 
with hydrochloric acid* precipitating with potassium bismuth iodide, 
and washing the red precipitate. After treating with potash and 
distilling with steam, it may be precipitated as the platinochloride 
GsHe^^NTPhjHaPtCle, an orange, crystalline compound, soluble in hot 
water. The hydrochloride could not be obtained in crystals from the 
aqueous solution. J. W. L, 

Hippuroflavln- By L. Rugheimeh (Ben, 21, 3321—3325)— 
Hippuroftavin, CaHsN 02 , is prepared by gradually heating a mixture 
of ethyl hippurate (1 mol.) and phosphorus pentachloride (1 mol) 
until the latter is dissolved, and then adding a little more phosphorus 
pentachloride and heating at 160° for about eight hours. The whole 
is poured into alcohol, and the crystalline product collected and 
washed with alcohol. It separates from hot nitrobenzene or hot 
glacial acetic acid in small, yellow crystals, partially decomposes, but 
without melting, when heated at 30u^, and sublimes with partial 
decomposition in citron-yellow crystals. It is very sparingly soluble 
in glacial acetic acid and nitrobenzene, and almost insoluble m water, 
alcohol, and ether. When warmed with alcoholic soda, it is decom¬ 
posed with evolution of ammonia, and when heated at 100° for 8 to 
9 hours with concentrated ammonia the red solution obtained deposits 
a colourless, crystalline compound. It yields benzoic acid when 
wax'med with alkaline potassium permanganate, or when heated at* 
130° with nitric acid of sp. gr. 1T5; and when treated with 'concen* 
truted hydrochloric acid at 110°, it is completely decomposed into 
benzene, carbon, and dark-coloured products. When boiled with 
zinc-dust and-glacial acetic acid, it yields a yellowish substance which 
dissolves in soda, with a brown coloration, but is reprecipitated in 
gV-emiish flocks on adding hydrochloric acid. It is gradually con¬ 
verted into a colourless compound when warmed with stannous 
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chloride and hydroohloric acid in glacial acetic acid solution. 

/N(OOPli)-C-00-. 

constitution is probably <;_ CO-G-fOOPbW/ 


Its 


F. S. K. 


Phtlaalimidine and MethylpMhalimidine. By P, Barbier 
(Oompt, rentL, 107, D18—921).—Phthalimidine is readily obtained 
by tbe gradaa.l addition of small quantities of bydrocbloric acid to an 
acetic acid solution of pbthaiimide containing the calculated quantity 
of granulated tin. It forms white needles melting at loO°, and can 
be recrystallised from boiling water; it is isomeric with oxindole, and 
is both an amine and an amide. It forms an unstable hydrochloride 
which can only exist in presence of free acid, and loses all its hydro¬ 
chloric acid in a Yaciium, The hydrochloride is completely decom¬ 
posed by water; the platinocbloride, ( 08 H 7 N 0 ) 2 ,H 2 FtCl 6 , and the 
aurochloride, (08H7N0,HCl)3,2Au0l3, are both unstable. A deriva¬ 
tive, CsHfiNOAg, is obtained as a white precipitate by adding silver 
nitrate to a solution of phthalimidine in potassium hydroxide 
solution. 

When a solution of phthalimidine in potassium hydroxide is heated 
in sealed tubes at 100 ‘^ for six hours with excess of methyl iodide, 
mothylphthalimidine, C 9 H 9 NO, is obtaiued in slender, white needles, 
which melt at 120°. It forms an unstable bydrocbloride and an 
unstable aurochloride, (CoH 9 NO) 2 ,HAuCl 4 . The propei^ies of methyl 

phthalimidine indicate that it has tbe constitution C 6 H 4 <q-|^ >NMe, 

OH •NH * 

and not >•. This view is confirmed by the fact that a 

concentrated alcoholic solution of methylamine yields methylphthal- 
imidine when heated with phthalide at 220° for 12 hours. 

0. H. B. 


Derivatives of Diphenylacetaldehyde. By W. G. M. Wiisb 
(Anmlen^ 248, 34—56), Hydrobenzoin is most conveniently pre¬ 
pared from benzoin by the method described by Brener and Zincko 
(Abstr., 1880, 118). It is converted into diphenylacetaldehyde by 
treatment, with dilute sulphuric acid at 200°; this substance is 
converted into a nitrile by adding powdered potassium cyanide, and 
finally hydrochloric acid to its ethereal solution* When dry hydrogen 
chloride is passed into a mixture of the nitrile and absolute alcohol 
(in molecular proportions), crystals of eihijl fi^dipJhmyUmldolaitaie 
lydrmUoridB, CHPh 2 -OH(OIl) 0 (OEt):]S[H,HCl, are deposited. The 
hydrochloride melts at 135° with decomposition; it is also decomposed 
by dissolution in water, yielding in this case auimcmium chloride and 
^-dijphenyllchctate. The latter is a ruioro-crystalline powder, melt h 
at 66°, and yields a monaoetyl-derivative, CHPh 2 ’OH(OAc)*C()OEt, 
melting at 53°. p-Biphe^yllactio acid, OHPVCH(OH)»COOH, 
Oi^stallises, in needles, and melts at 159°. It is freely soluble in 
aioohol, ether, and hot water, The salts of this acid do nob readily 
crystallise. At 170° the acid is converted into the anhydride, 
COOH^CH(OHPb2)*0’00'OH(OH)‘OHPha, Hydriodio acid decom-. 
poseS' ^-diphenyllactic acid at 150° into carbonic anhydride and 
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diplienyletliarLe. If the reaction takes place at a higher temperature, 
dibenzyl is also formed. W. 0. W. 

Passivity of ceitain Polyketones towards Hydroxylamine 
and Phenylhydrazine. By J. Heezio and S. Zeisbl (Ber., 21, 
3493—8494; compare Kehrmann, this vol., p. 243).—Tetrethyl- and 
pentetbyl-phloroglncinol (Abstr., 1888, 822) do not react with 
hydroxylamine or phenylliydrazine, and it would therefore seem that 
meta-diketones no longer give the characteristic ketonic reaction with 
these compounds when the hydrogen-atoms in the ortho-positions to 
the carbonyl-groups are almost completely or completely replaced 
by alkyl-groups. W. P. W. 

Nitriles. By J. A. Miller (Ohem. Oentr., 1888, 1359).—Para- 
methoxybenzaldehyde reacts with hydroxylamine with formation of 
jparamethoxi/henzaldoximp, OMe^CsBU-OHiNOH, m'elting at 64°. By 
the action of sodium nitrite and hydrochloric acid, the aldehyde 
is regenerated. When heated with acetic chloride, the nitrile, 
OMe'CfiHi'CN, is formed, which melts at 61—62°. By treating this 
nitrile with hydroxylamine hydrochloride and soda, ^aramethoxy- 
hemenylamidoxime, OMe*C 6 Hi-C(NH 2 )INOH, is formed, melting at 
122—123®. Its hydrochloride melts at 168°. ParametJioxybenzenylm 
umidoxime ethyl ether, OMe*C 6 H 4 *C(NH 3 )INOEt, melting at 51*^52°, 
is prepared hy heating the amidoxime with sodium ethoxide and ethyl 
iodide, 

FarametJioxylbenzenylacefy lamddoxime, OMe'OeHi’ 0 (NH 2 )IN0 Ac, i s 
formed when a chloroform solution of the amidoxime is treated, with 
acetic chloride. , 

Paramethoxyhenzenylethenyluzoxime, OMe'CeHi'C^^^Q^CMe, melt¬ 
ing at 68°, is formed by heating the acetyl compounds or by the 
direct action of acetic anhydride on the amidoxime. With acet¬ 
aldehyde, parainethoxyhenzeuylethyUde7ieiinidoxine, 

0Me-G5Hi-C<J.Q>0HMe, 

melting at 127^5° is formed. The ethyl carbonate of the amidoxime, 
OMe*a,H4*0(NH3)!N*0-COOBt, melting at 119—120°, is formed by 
the action of ethyl ohlorocarbonate on the amidoxime in chloroform 
solution. When treated with solution of soda or potash, this car¬ 
bonate is changed into jparamethozyhenzenylimdommecarhoyiyl; 
this may also be prepared by heating the ohlorocarbonate with the 
amidoxime. It melts at 208°, 

Faramethoxyhenzoylhemenylamidoxime, 0 Me*C 6 H 4*0 f 11 H 2 )!N*OBz, 
melting at 148°, is prepared hy the action of the amidoxime in alka¬ 
line solution on benzoic chloride at the ordinary temperature. If 
heat be employed joaramethoxybemereylazosdmebemenyl, 

0Me‘CJE4-0^2>CPh, 

> which melts at 102°. , , , 
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Parame&ox/yhemenylazoxiTnepfopenyl-a-cai’hoxylic add, 

OMe'0«H4-C<^^>C-C,HrCOOH, 

melting at 140—141®, is formed by melting succinic anhydride with 
the amid oxime. 

Tbe salicyl dei'ivatives are formed in a similar manner. 

Salicylaldoxime melts at 57®; saUcylonitrile, OH-CgH^’CK, melts 

99 — 100 °; a polynitrile is formed at the same time as a secondary 
product; it is decomposed on heating with concentrated hydrochloric 
acid at 200° into phenol, carbonic anhydride, and ammonia. SalicyU 
amidoxime, OH*CfiH 4 *C(NH 2 )lNOH, melts at 98'5®. Salicylamidomme 
ethyl carbonate, OH*C 6 H 4 'C(lTH 2 )!N* 0 'OOOEt, melts at 96®. Salicyl- 
am>idoxvnepropenyl-Cfi-ca.rhoxylio acid melts at 116—117®. Ortho- 
methoxyhemonitrile, OMe’OnH^’CN, boiling point 255—256°, is px'e- 
pared from salioylonitrile by the action of methyl iodide; ortho- 
methoxyhenzenylamidijxime, OMe*C 6 H 4 *CJ(hrH 2 )!NOH, melting at 126°, 
is formed from the last-named substance by the action of hydroxyl- 
amine. By melting this amidoxime with benzoic chloride, ortho- 

methoxyheymnylazoximehenzenyl, OMe^OeHi'C^^_^^^CPh, is formed; 

it-melts at 117°. J. W. L. 

Derivatives of MetamethylphenLylacetlo Acid. By M. 
KQfWBKi (Monatshi 9, 854—856 ).—Methyl nietam&thylphenylacetaie is 
prepared by satm’atiug a solution of the add in five times the amount of 
methyl alcohol with hydrochloric acid. It is a liquid oF sp. gr. 1*044 
at 17'6°, boiling at 228—229®. The ethyl salt, prepared in similar 
manner, has a sp. gr. of T018 at 17*5°, and boils at 237 •—238°. 

By dissolving metaraethylphenylacetic acid in concentrated nitiic 
acid, carefully cooled, a product is formed which melts at 
70'--"110°, but cannot be obtained of constant melting point. It 
gives an ethyl salt which is still liquid at —30°. If the nitric acid 
. solution of the acid is heated for some minutes on the water-bath, a 
dimtrq-AQvimtire^ 06 HaMe(K 02 ) 2 *OH{j*COOH, is obtained, melting at 
173—^174°. The salts of this acid are, very unstable, decomposing in 
aqnequs aolufeion oven at the ordinary temperature into dinitro-xylene 
l^d qarbonio anhydride. The methyl salt, prepared by saturating the 
g^lntbn 'of the acid in methyl alcohol with hydrogen chloride, 
crystallises in yellow needles melting at 41°. The ethyl salt, similarly 
melts at 68°. _ ■ H. 0. 

/ ' ' . ' ' 

By I). Takahashi (Ohem, Oentr,^ 1888, 1364—1365, 
Fah JIniv. Tohio)* —Scopoletin, OioH804, the fluorescent 
subatanca occurring in Scopoliajapomoa^ is extracted from the roots by 
treatment 'with, alcohol, evaporation of the alcoholic solution, treat¬ 
ment with strong hydrochloric acid, drying with admixture of sand, 
extraction with chloroform, and finally recrystalHsation several times 
from absolute alcohol. It consists of, oolbnries^, ^edles, melting at 
198—199°, little soluble in cold water, rOadtly soluble in alcohol, 
ether, and chloroform. at i76°. 
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and is little solable in water, but soluble in alcohol. Benzoylscopoletin 
is insoluble in water, little soluble in alcohol, and melts at 158*^. 
Methylscopoletin, CioH 704 Me, is prepared by heating a mixture of 
acopoletin (1 moL), methyl iodide (2 mols.), and potassium hydx*oxide 
(2 mols.), in methyl alcohol on the water-bath. It forms long, 
colourless needles, melts at 144% is insoluble in cold water, soluble in 
hot water, alcohol, ether, benzene, and carbon bisulphide, insoluble in 
alkalis in the cold. This characteristic, together with the partial 
decrease in the fluorescence in alkaline solution indicate, in the same 
way as the characteristic reactions of coumarin, that scopoletin is 
also a coumarin-derivative. 

Since dimethylsesculetin and methylscopoletiu have been proved to 
he identical, and since also the bromine-derivatives are alike, scopoletin 
must he a derivative of hydroxyquinol. Methylscopoletilic acid, 
CnHioOs, is pi'epared by beating monobromomethylsoopoletin with 
potash, a reaction which is also similar to those which the 
dibromo-derivatives of coumarin undergo when heated with potash. 
If its silver salt is decomposed by carbonic anhydride, a colourless, 
pleasant-smelling oil is obtained, which, when treated with strong 
aqneous soda and distilled with steam, becomes converted into 
dimethoxyconmarin, O 10 H 10 O 3 , melting at 58®. 

Methyl trimethylcesculetate, 06 H 2 (MeO) 3 ’CH.‘CH*COOMe, is prepared 
by melting methylscopoletin with potash, extracting the mass with 
methyl alcohol, and heating with methyl iodide in a closed flask for 
three hours. By recrystallising several times from alcohol the pro¬ 
duct remaining after the alcohol has been evaporated off, it is 
obtained as a yellow, crystalline substance, melting at 102% insoluble 
in water, but readily soluble in alcohol and ether; it yields the free 
acid on hydrolysis, <fec. By reduction with sodium amalgam, 
tHmethoxypkenylpropionic acid, C 6 H 3 (OMe) 3 *CH 2 * 0 H 2 ‘ 0 O()H, is 
formed, from which by oxidation with potassium permatiganate 
trimethoxybenzoic acid is obtained. From this, trimethoxyquinol can 
be obtained; the constitution of scopoletin is, therefore, ooneluded to 

J. W; L. 

Homo-orthophthalio Acid. By M. Lb Buako (Ohem. Omtr., 
1888, 1352—^1353),— Dipropylhomo-orthopMhaUinide, OgHaPrsNOa* 

prepared by the action of propyl iodide on homo-orthophthalimide in 
alcoholic solution, melts at 141*5®. Dipropylhcmw-ortho'phthalio 
anhydride, 09 H 4 Pr 203 , prepared by heating the imide at 240® with 
fuming hydrochloric acid, melts at 88°. Bipropylhomo^orthophihaUa 
acid, CgH^PraOi, prepared by treating the anhydride with potash, melts 
at 12 7°. Somo^orthophthahpropy limide, prepared by distilling a sbl u tion ^ 
of homo-orfchophthalic acid in propylamine, crystallises in leaves which 
melt at 69—70°. NitwlmzenehomO’OTihophthalopropylimide, prepared 
from the last-named imide by treating it with nitrobenzaldehyde^ 
melts at 119°. SaUcylhomo-orthophthalopropyUmide, prepared, in like 
manner to the last-named compound, melts at 157°, Aldehydes of 
the fatty series, such as isovaleraldehyde, react in a manner quite 
different from the aromatic aldehydes. 
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I)ihrorrio-ortho'p'htJiali7mde, prepared by tbe action of bromine on 
pbthalimide in acetic acid solation, melts at 168’5°. J. W. L. 


Synthesis of Dialkyl Phthalides. By R. Kothe (Annalen, 248, 

56— 71),-^Dimethylphthalide, O 6 H 4 <^q 0 ^^0, prepared by acting on 

a mixture of methyl iodide and phthalic anhydride with zinc-dust, 
melts at 67—68°, and boils at 270—271°* It is easily obtained in 
large crystals, exhibiting the phenomenon of double refraction. It 
dissolves in a solution of potassium hydroxide, forming the potassium 
salt of orthohydroxyisopropylbenzoic acid. Reduction with sodium 
amalgam converts dimethylphthalide into dimethylhydrophthalide, 


C 6 H 4 < 0 ^®qjj^>O, and hydriodic acid reduces it to orthoisopropyl- 

benzoic acid. Potassium cyanide acts on dimethylphthalide at 250® ; 
dilute sulphuric acid converts the product into an acid, probably 
orthopropenylbenzoic acid. The acid melts at CO—61®, and forms n 
crystalline barium and silver salt, 

DiethylphthaUde is an oily liquid boiling at 210—214° under 
210 mm. pressure. It appears to be identical with the compound 
described by Wischin (Annalen, 143, 262). 

Benzyl chloride acts energetically on a mixture of zinc-dust and 
phthalic anhydride, yielding an amorphous product soluble m ether 
and feenzene. This substance melts at 73°, and is non-volatile. It 
does not contain oxygen. W. 0. W. 


7 -Ketonic Acids. By A. Dittrich and C. Paal (Bm, 21, 
3451—34S7)«— ^-hemoi/l-^et-ethyUsosucclmte {ethyl phmacyl* 
ethyJmalmmte)^ OOPh*OH 2 *OEt(COOiE)t)fl, is prepared by treating 
ethylic ethylsodomalonate suspended in absolute ether with the cal¬ 
culated quantity of bromacetophenone (phenacyl bromide). It is an 
oil which dissolves in the ordinary organic solvents, and decomposes 
when distilled in a vacuum. The corresponding acid crystallises from 
most solvents in slender, white needles or long scales, but can be 
obtained in cruciform aggregates of fairly large, four-sided prisms 
with oblique terminal faces, by the slow evaporation of its solution m 
a mixture of chloroform and light petroleum; the prisms, however, 
contain ohloroforin of crystallisation and effloresce on exposure to 
the air. The acid melts at 150° with evolution of. carbonic an¬ 
hydride; is insoluble in light petroleum, sparingly soluble in hot, 
water and benzene, and readily soluble in alcohol, ether^ chloroform, 
and acetic acid. Treatment with phosphorus pentaohloride converts 
it into the dicMoride^ which is readily decomposed by water. Tbe 
ammonium^ .poiasdum^ calcium (1 mol, HjO), and silver salts are 
described. The hydrazone, crystallises in concentrically- 

grouped, slender, white needles, melts at 132'*, is readily soluble in 
the ordinary organic solveiiits, and, when heated abcve its molting 
point,, loses carbonic anhydride and is odnverted into a substance 
insoluble in alkalis, or alkaiine carbonates. 

p^Bemoyl'^«-eihylpTopiomc add (phenacylethylaceUc and)^ 
OOPh‘OHa*OHEt*OOOH, is formed when j 3 -benzoyl-«i-ethylisusuc- 
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cinic acid is Seated above its melting point. It crystallises from 
acetic acid in small aggregates, melts at 81—B3®, decomposes on 
distillation, and yields a hydrazone insoluble in alkalis. The calcium 
salt, (CisHiaOslafca + HgO, crystallises in white scales and is in¬ 
soluble in absolute alcohol, but readily soluble in water j the ethyl 
salt is a yellowish oil. 

2 : 4i-JPhenyletlii/UMophen, 04 H 2 SPhEt, is obtained by distilling 
sodium /3-benzoyl-a-ethylpropioDate or sodium hydrogen/^-benzoyU 
a-ethylisosuccinate with phosphorus pentasulphide. It crystallises in 
small, white scale.s, melts at about 40°, and has the characteristic 
odour of the two known phenylethylthiophens. W. P. W. 

Reissert^s Beoxypyraiiilpsrroic Dibromide and Bromodeoxy- 
pyranilp3rroic Acid. By R. Anschutz and P, Hensel {Annalen, 
248, 209—28i).—The authors have previously shown (Abstr., 1888, 
1092) that Reissert’s dihydropyranilpyroic acid (Abstr., 1888, 696) is 
identical with the pyrotartaric-anilic acid. On repeating Reissert^s 
experiments on the action of bromine-water on dihydropyranilpyroic 
acid, they find that the so-called deoxypyranilpyroic dibromide con¬ 
sists of a mixture of tribromaniline and pyrotartaric-parabromanilic 
acid, and the so-called monobromodeoxypyranilpytoio acid is impure 
pyrotartaric-pa3*abromanilic acid. 

Pyrotartaric-parabromanilic acid is the chief prodtrot of the, reac^ 
tion of bromine-water on sodium pyrotartrate j no tribromaniline is 
produced^ 

Parabromaniline unites with pyrotartaric, anhydride in benzene 
solution, forming the parabromanilic acid of pyrotartaric ^ acid 
(m. p. 158—158*5°). It is converted into the corresponding para- 
bromanil by the action of phosphorus pentaohlox’ide. 

Dibromaniline [1:2:4] yields a pyrotartaric-dibromanilio acid 
melting at 139 °; but tribromanilme does not combine with pyro¬ 
tartaric anhydride in solution in beiizene. W. 0. W* 

■ Dyes from DiamidoetboxyclxpheiiylSTilphonic Acid. By A. 
pEEE and H. Muller (Ohem, Oentr*^ 1888, 1368, from Bulk Boc, 
indust Mulhome^ 1888, 488—490).—Biazobetizene and sodium pam- 
phenolsulphonate react together with formation of a dye, of the 
constitution PhN 2 *C 9 H 3 ( 0 H)^S 08 N'a [= 1 : 4^, of light-yellow colour, 
little soluble in cold water, readily so in alkalino solutions. If this is 
heated in a sealed tube with ethyl bromide and soda in mole¬ 
cular proportion^ the corresponding ethyl salt of etho^ymob^me^uh 
phonic acid is formed. Reduction with stannous chloride in hydros 
chloric acid or with zinc-dust in alkaline alcoholic soldtion lead$ t© 
the formation of diamidoeihoxydiphenylsulphonio acid, 

l^H3*C6H4*0aH4(FH2)(0Et)*S03H [OBt: SO^H s= 1 Hi 

Sodium acetate precipitates the free acid in orysfels from its ocm- 
centrated solution. By treating the hydrochloric acid solution oi this 
sulphonic acid with sodium nitrite (2 mols.), totrazoethoxtdipKenyl- 
sulphonic acid is obtained, which, hy treatment with 
o^r^ines in dilute alkaline solution, yields yeljo,w,T^,,'aBi 
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these dye cotton without the use of a mordant, although the dye is 
not so fast as when one is used. J, W. L. 

Indole-derivatives. By L. Wolff (Ber., 21, 3360—3366).— 
3:2': ?>'''TTimetliyUndole, CnHisK, is obtained when /J-bromolevulinio 
acid is heated with three times its weight of paratoluidine. It crys¬ 
tallises in white scales having a peculiar odour, melts at 121'5®, boils 
at 297® (corr.), is volatile with steam, and dissolves sparingly in 
water, but readily in alcohol, chloroform, and light petroleum. When 
allowed to remain for a few days, it becomes yellow and finally brown, 
and its acetic acid solution is coloured at first green and afterwards 
an intense blue on boiling with a small quantity of ferric chloride. 
The picrate crystallises from alcohol in brownish-red needles, and 
melts at 189®; the m^roi?o-derivative, CiiHi 2 N‘NO, forms lustrous, 
golden-yellow needles, melts at 73°, and is sparingly soluble in water, 
readily soluble in alcohol and acetic acid. 

1:2': S'-TrimeihyUndole, prepared in like manner from ortho- 
toluidine, crystallises in white scales, melts at 79°, boils at 282—283°, 
and closely resembles the 3:2': 3'-derivative in its solubility and 
behaviour with ferric chloride. The fiorate^ CiiHi3]N‘,C6H2(N02)3*0H, 
crystallises in purple-red needles, and melts at 152®, 

Mhyldimethylindole, [Et; Me : Me =» 1' : 2' : 3'], obtained in like 
manner from ethylaniline, is a yellow oil which boils at 280—282®, 
has the^ persistent indole odour, dissolves readily in alcohol, ether, and 
benzene, and when boiled in acetic acid solution with a small quantity 
of ferric chloride or potassium dichromate, yields a very characteristic, 
intense red coloration. The pierage, Gi2Hi5iSr,06Ha(N02)3*OH, crystal¬ 
lises in small, dark-red needles, melts at 105°, and is soluble in 
behzone. 

2" : ^^^’-IXmsthyUp^napMJiindole, formed under similar conditions 
from /3-naphthylamine, crystallises from alcohol in colourless, brittle, 
strongly refractive tablets, melts at 132°, boils above 360®, and is only 
slightly volatile with steam. It is insoluble in water, soluble in 
alcohol and acetic acid, and readily soluble in ether and benzene, and 
its solution in acetic acid is coloured green on boiling with ferric 
chlori.de. The'prorate crystallises in lustrous, dark-brown needles 
, melting at 175®.. 

,2'^: t'^^SimethpUa^naphiMndoh^ prepared in like manner from 
i»^naphthylamine, orysMlises fx'om alcohol in small, white granules or 
prisms, melts at 160®, and is insoluble in water, sparingly soluble in 
cold alcohol and acetic acid, and readily soluble in ether and benzene. 
When, heated in acetic acid solution with a trace of ferric, chloride, it 
yields a beautiful cherry-red coloration, whilst with potasaiutn diohro- 
mate it gives an intense blue. W. P. W. 

Indoles* By B. Trenkleb (AimaUn, 248, 106—113).— Valer- 
aldehydephenylb^drazone' boils at 220° under a pressure of 150 mm. 
It is conTerted into S'-isopropylindole by fusion with zinc ohJbride. 
^^I$bptcfylMoh a pale-yellow, crystalline mass freely soluble 
in alcohol, ether, benzene, chloroform, light petroleum, and acetic 
add. It boils at 287^^86°.- . Th^, ‘^rystato 
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and melts at 9S—99®. HadroisopropyUnMe, prepared hy the action 
of ziiic-dnst and strong* hydrochloric acid on an alcoholic solution of 
isopropvlindole, resembles hydroscatole in its properties (Abstr., 
1887, 957). 

B'-PenfyUndole, from oenanthaldehydephenylhydrazone, boils at 
‘■ 545 —347° and is freely soluble in alcohol, ether, and benzene. The 
picrate is crystalline. 2' : ^'^MethylphenyUndole, from methylbenzyh 
hetonephenylhydrazone, crystallises in colourless prisms and melts at 
59—60°. 3t does not stain pinewood. The picrate and the nitx^oso- 
componnd are crystalline. 2' : Z'’-B&n.mjlphenylindole, from dibenzyl- 
hetone, forms six-sided prisms and melts at 100—101°, It is freely 
soluble in alcohol, ether, benzene, chloroform, and acetic acid, and 
does not exhibit the pinewood reaction. W. 0. W. 

Decomposition of Benzidine Hydrochlorides by Water. By 
P Petit (Oompt. rend., 107, 889—841).—Benzidine monohydro- 
chloride is stable in solntion, and when potassium sulphate is added, 
an insoluble sulphate, (Ci 2 HialTa)a,H 2 S 04 , is precipitated, but no free 
acid is liberated. In the case of the dihydrochloride, dissociation 
takes place according to two distinct laws. If the concentration of 
the solution does not exceed 5*4 grams per litre, a constant fraction 
(0*034) of the salt is dissociated into the monohydrochloride and 
hydrochloric acid. When the concentration exceeds 5*4 grams, pax^t 
of the monohydrochloride formed is precipitated and the quantity of 
dihydrocbloride decomposed is the sum of two quantities, namely, 
the fraction corresponding with a concentration of 5*4 gxmms, and a 
quantify proportional to the excess of dihydrochloride oyer and above 
5*4 grams per litre, 0. H. 

Similar Reactions of Carbazole and Pyrroline, By S. C. 
Hooker (Per., 21, 3299—3301).—Carbazole, like pyrroline, gives the 
pinewood reaction, a fact which is not in accordance with FisohePs 
conclusion respecting this reaction (compare Abstr*, 1886, 806). 
Carbazole gives with isstin and concentrated sulphuric acid a deep 
blue solution, from which water precipitates an indigo-blna substance, 
the colour of which rapidly becomes lighter. When a small quantity 
of sulphuric acid, diluted with one or two volumes of acetic acid, is 
added to an acetic acid solution of carbazole and quinone, a carmine- 
red solution is obtained, from which water precipitate Sr red or 
reddishrviolet substance, soluble in ether, cblorofom, and alcohol. 
(Compare Meyer and Stadlei', Abstr., 1884,1045.) A green soluitou 
is produced when oxidising agents, such as quiuone, are added to a 
solution of carbazole in sulphuric acid, and the colouring matt<^*, 
which is precipitated by water, is insoluble in ether. (Compare 
Grabe and Glaser, this Journal, 1872, 302.) Pyrroline also yields a 
green substance when treated -with a very small qujintity of an 
oxidising agent in dilute sulphuric acid solutionthis green com- 

S mnd is rapidly destroyed by strong oxidising agents. (Oompa*^ 
^er and Stadler, he, cif^). 

^ compoundwith picnc acid; it melts 



ORGANIC CHEMISTRY. 


261 


at about 71® and is unstable. Phenylpyrroline also combines with 
picric acid. F. S. K. 

Malachite-green and Derivatives of Paramidodiphenyl- 
methane. By A. Manns (Gkem, Genir., 1888.1363).—The leuco-base 
of malachite-green, when distilled over zinc-dust, is reduced to aniline, 
dimethylaniline, and paramidodiphenylmethane, together with hydro¬ 
carbons of the fatty and aromatic sei'ies. 

Paramidodiphenylmethane was prepared synthetically from para- 
nitrobenzyl chloride by means of Ebnedel-Craft’s aluminium chloride 
reaction in benzene solution. 

JSfitrodiphmiytniethane thus obtained melts at 30—31®. It is 
reduced by tin and hydrochloric acid to paraniidodi^phenylmethane, 
and from this diazoamidodiylienylmethane, C 2 cH 3 ;iN 3 , is prepared by 
treatment with nitrous acid. Methyl^aramidodiphenylmethane^ 
OisHirN'HMe, is obtained from amidodiphenylmethane by the action 
of methyl iodide ; it boils above 360°, and is a light yellow oil* The 
hydriodide melts at 11)0°. Aoetylparamidodipkenylmethane melts at 
127‘5°; the henzoyl-deriYB^tivQ melts at 162®, Diphenylmethane 
hydrazine^ is obtained as hydrochloride by reducing 

diazodiphenyl methane with stannous chloride in hydrochloric acid 
solution. The free base crystallises in yellow scales, melts at 85°, 
and boils above 360® without decomposition. 

Pdrabenzyl-a-minoUnei CioHiaH, is prepared from paramidodi¬ 
phenylmethane by means of Skraup’s reaction; it melts at 80’5®, boils 
abovei 360®, and is characterised by the large number of well-crystal¬ 
lised simple and double salts it forma. Dipamdiphenylmethanethio- 
carbamide^ 0 S(NH* 0 i 3 Hii)*, prepared by the action of carbon 
bisulphide on amidodiphenylmethane, crystallises in yellow scales 
and melts at 147°. The sulphur-atom is replaced by oxygen by the 
action of plumbic oxide. If, however, an excess of amidodiphenyl¬ 
methane is employed, triparadiphenylmethanegmmdw, is 

formed, melting point 100°. Paradiphenylmeihanecarbainidef 
melting at 160°, is prepared from paramidodi¬ 
phenylmethane hydrochloride by the action of potassium cyanate, 
Th^ .dimhHUuted iiarbamide^ 00(NH*Ci8Hu)8j is prepared by the 
- action of carbonyl chloride on the base, or % fusing the last-named 
carbamide j it melts at 226°. Uthyl diphenylmethaneearhamate^ 
OiaHu’NH^OOOEt, melts at 65°, and is pi^epared by the action of 
ethyl ohiorooarbonate on the base. J. W. L. 

Arrangement of Atoms in Space. 3Part III. Members of 
the Stilbene-group. 3y J. Wislicbnus and A. BI/ANe {Annaiek^ 
248, 1—^34).—^After referring to the researches of Grimaux, Zinin, 
Goldenberg, Zagoumenny, Lhnprioht, and others, on the action of 
reducing agents on benzoin, the authors state the results of their own 
experiments on the action of zinc-dust and acetic acid on an alcoholic 
solution of benzoin. The yield of deoxybenzoin diminishes if the 
reduction is carried on for more than &ree hours; the amount of 
deoxybenzoinpinacone increases. Small <jtiantities of stilbene' are 
formed, together with a aubstadce crystallising in needles and melting 
" vmi.'Lvr* , > ' ‘ . ' . ' ■ ‘ ^ ' ’ . . \'V t 
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at 172“', -wliicli proves to be ^-deoxybenzoinpinacone. Both the a:- 
and ^-pinacones decompose on distillation, yielding phenyl benzyl 
ketone and phenyl benzyl carbinol. The pinacones are optically inac¬ 
tive and probably stand in the same relation to each other as naesotar- 
taiic and racemic acids. 

Ph*0*Cl 

Wislicemis suggests the formula ji for o-tolane dichloride, 

Ph'C'Gl 

Ph*C*01 

melting at 143® and ii for )3-tolane dichloride, which melts at 
OrG’Ph 

63®. A determination of the molecular weight by Raoult^s method, 
and the vapour-density, show that the substances are isomeric. 
When tolane tetrachloride is reduced by zinc, the yield of a-tolane 
dichloride is increased and that of the ;3-dichloride diminished, by 
raising the temperature from 20° to 80® or 130®. 

Difolane Jipxachlonde, CPhCh'CPhCl'CPhChCPhCb, is formed by 
dissolving tolane tetrachloride and a-dichloride in molecular pro¬ 
portion in boiling alcohol; on cooling, the hexachloride is deposited 
in rhombic plates, soluble in benzene; it melts at 150®. Although 
Raoult*s method gives 266 as the molecular weight of this com¬ 
pound instead of 568*4, the authors regard it as a definite com¬ 
pound, and not as a mixture of the di- and tetra-chlorides, as it 
is formed by tbe action of chlorine on a mixturis of the and 
dichlorides. 

^-Dichlorotolane will not unite directly with the tetrachloride to 
form the hexachloride, ' W. 0. W, 

Nitroparadiphenols. By E. Extnzb (Per., 21, 3831—8335).— 
Metadimtroparadi^henol, [(N02)2: (OH )2 = 3 : 3' i 4 : 4'], is formed 
when the calculated quantity of nitric acid, of sp, gr. 1*45, is added to^ 
paradiphenol in glacial acetic acid solution. It separates frotn glacial 
acetic acid in brown needles or nodular crystals melting at 21^ , 

^ Metadiamidoparadiphmol, [(FHa)^: (OH)-* 3 ; 8'; 4 j 4^}, ciyetab 

Ixses in colourless plates, decomposes when heated, -and dissolves in 
alcoholic ammonia with a green coloration, kyimUmie^ 

0|3H6(OH)2(NH2)2,2HC1, crystallises in colonrless needles. ' The 
ac 6 ^ 2 /Z-derivative, Ci 2 H 8 N 202 Aci, crystallises in colourless needles and 
molts at 225°. , . ^ 

pieth&iyUiamidodiphendl, CMe<j^> 08 H 8 - 08 H 8 <^^€lM«¥ is 0 I 3 . 

tained when the acetyl-derivative is heated above its,melting point. It 
crystallises in colourless prisms melting at 193°. , 

tetrazoMphenol, N<^> 08 H 3 -C 8 H 8 <^>N-, obtained Ij diazotisiBf' 

, the diamidodxphenol, dissolves in hydrochloric acid with a red colora¬ 
tion, but is repreoipitatad unchanged when ammonia is graduallv 
added to the solution, ' ' ^, 

BiphenoUiJiydrazim hydrochloride^ [(N’- 2 H 3 ) 2 ; (OH) 3 : 3' * 4 : 4'], 
prepared by reducing tbe tetrazo-compound with stannous chloride 
hydrochloric acid, crystallises in slender needles. When ammonia 
aqueous solution, the free hase is precipitated in 




ORGANIC CHEMISTRY, 

onlourless crystals; it melts at 140° with decomposition, and reduces 
FeHling’s and ammoniacal silver solutions. 

Diacetonediphenoldihyclrazone^ C18H30N4O3, is obtained when acetone 
is a.dded to an aqueous solution of the dihydrazine hydrochloride 
until the mixture commences to become turbid. It crystallises in 
colourless rhombic plates, melts at 200'", and is readily soluble in soda, 
but only sparingly in ammonia, and insoluble in alcohol and ether. 
Annlosrous condensation-products are obtained with ethyl aceto- 
acetate, pyruyic acid, benzaldehyde and salieylaldehyde. 

The teibranitrodiphenol, which is formed when paradiphenol or 
metadinitroparadiplienol is nitrated in glacial acetic solution, or when 
benzidine is treated with nitric acid (compare Cai'o; Griess aj:id 
Schmidt ; Schultz, Abstract, 1881, 909), has the constitution 
[(1^03)4: (OH)^ = 8 : 3': 5 : 5': 4; 4'], It yields teiramidqparadi^kenol 
when reduced with tin and hydrochloric acid. 

Tetramidoparadiphennl crystallises in colourless needles, and decoin- 
poseS) hut does not melt when heated. It oxidises very readily, turns 
blue on exposure to the air, and is converted into a brownish-black 
Crystalline compound, 012^12^403, when a stream of air is passed for a 
long time through an ammoniacal alcoholic solution. F. S. K. 

Method of Formation of Benzhydrol-derivativefi By 
E. ,A!lsrkoht 21, 3292— Z299),'^DimethylamidohemhydToL 

OB’CHPh’dsHi^lSfMea, can he obtained by heating a mixture of 
benzfaldehyde (1 mob) and dimetbylaniline (I mol.) with 20 times 
its weight of ' concentrated bydi'ochloxnc acid at 100® for 50 hours, 
neuimlising the solution, distilling the unchanged compounds with 
steam, and racrystallismg the residue first from alcohol and then from 
light p^feoteum,, It can also be prepared by reducing dimethylamido* 
benzophenone with sodium amalgam in alcoholic solution, It cx^ys- 
tallises in slender needles, melts at 69—70®, and is very readily 
foluble in most solvents, but only xnoderately so in li^bt petroleum^ 
and xxxsoluble in water. It dissolves in acids, yielding colourless 
eolutibiie which become yellow when warmed. It, is converted irito 
Jeucox3QalaohxMt-green when heated with dimetbylaniline and zinc 
bhforide. , , . ■ 

]SrO2*OflH4*0H {OH)*OftH4*NM%, 
kprepared by heating a mixture of paranitrobenzaldehyde (151 grams), 
dimethylaniline (121 .grama), and hydrochloric acid (8 kilos.) for 
honr^ neutralising the filtered solution, washing the preoipi- 
kiite, and separatixxg the dimetbylaniline by distilling with steaxu, 
yield k 80 per, cent, of the theoretioaL.. It crystallises from 
dilute alcohol in slender^ ;ydlow needles, melts at ^6®, and is very 
readily soluble in most ordinary solvents, but insoluble in water 
light petrol^m* The cold acid solutions are colourless hut tu|^p 
yellow when heated* It yields paranitroleucomalachite-greenXto* p. 
I;76 t**- 177®) when warmed with dimethylaniline and zinc chloride^ aod 
When treated with alkaline, reducing egeixts it is, <^nverted the 
cowsponding azoxy-, azo-, and hydrato^ck^^s^undSi., * boated 

with,methyl iodide.rinvmethyl:a^pl 0hHbW‘crys« 
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taUine compound, probably the methiod/ide, is obtained; it melts at 
about 175° with liberation of methyl iodide. The salts are all very 
readily soluble and difficult to obtain crystalline. The platinochloride^ 
(Ci5Hifilsr203j2,H2PtCl6, crystallises in needles and is decomposed by 
boiling water. 

Dimethyldiamidobenzhydrol, N'H2‘C6H4*CH ( 0 H) •OeHi’NMep, pre¬ 
pared by reducing paranitrodimethylamidobenzhydrol with zinc and 
hydrochloric acid, melts at 165®, and loses 1 mol. H2O when heated 
above its melting point. It dissolves in acetic acid with a ^ blue 
coloration, and crystallises from benzene in shining needles containing 
benzene, which melt and lose their benzene at 142°. It yields tetra- 
methylparaleucaniline when condensed with dimethylaniline. 

The leuco-hases obtained by the condensation of dimethyldiamido- 
benzhydrol with other aromatic bases yield reddish-violet or blue dyes, 
whereas those obtained from paranitrodimethylamidobenzhydrol yield 
greenish colouring matters. 

JOmethyldiamidodiphenfjlmeihane, l^H2*C6H4*CHB*C6H4*NMe«, is ob¬ 
tained by boiling paranitrodimethylamidobenzhydrol or the corre¬ 
sponding diamido-derivative with zinc and hydrochloric acid. It is 
a colourless, crystalline compound, melts at 93°, and gives a bluish- 
violet coloration with chloranil or lead peroxide hut not with acids. 

The condensation of paranitrobenzaldehyde and dimethylaniline is 
best effected by dilute hydrochloric acid or dilate sulphuric acid; the 
hydrol formation only takes place in presence ,of excess of acid; if 
alcohol is also present, the ethyl ether is prociuced. When only a 
small quantity of acid is employed or if it is very dilute, nitroleuoo- 
malachite-green is formed. Hydrols are not formed,, or only in very 
small quantities when phosphoric acid, acid salts, or organic acids are 
-employed, and with excess of concentrated sulphuric acid the only 
product is tetramethylbenzidine, which is obtained in small quantities. 

Dimethylaniline, diethylaniline, methylaniline, and ethylauiline, on 
the one hand, and paranitro- and metanitro-benzaldebyde on the other 
hand, condense without difficulty, and the hydrols formed resemble 
paranitrodimethylamidobenzhydroL 

The ethyl compounds melt at a lower temperature than the coire- 
spending methyl-derivatives; the dialkylhydrols melt at a lower 
temperature than the monalkyl-derivatives, and the para-compounds 
at a higher temperature than the isomeric meta-bases. -Aniline also 
combines with paranitrobenzaldehyde, but not so readily as the 
secondary and tertiary bases. 

The amidohydrols dissolve in cold mineral acids and in dilute acetic 
acid, yielding colourless or only slightly coloured solutions; the 
diamido-derivatives behave in like manner towai'ds excess of oonoen- 
trated mineral acids, but dissolve in acetic aCid, forming deep blue 
solutions especially on warming.. The diamido-derivatives also give 
bine solutions when an insufficient quantity of mineral acid is adaed^ 
or when dilute, only slightly acid solutions are warmed; ; - 

The author finds that tetramethyldiamidobenzhy^rCl ddCs not 
dissolve in alcohol with a blue coloration as stafe<J by hkd 

.^^qpertins (this Journal, 1877, ii, 333), tut , that W all 

solvents, forming colomless solutions. ^ 
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FonnatioTo of Benzamarone. EyF. E. Japp and F. Klingemann 
(Eer., 21 , 2934—293t5).—Beuzamarone is formed when deoxybenzom 
and benzaldehyde (each 5 grams) are dissolved in cold alcohol, treated 
with an alcoholic solution of potash (2 grams), and kept over night. 
The yield is 5 grams. A small quantity of the compound was also 
obtained by keeping a mixture of benzil, deoxybenzoin, and weak 
alcoholic potash for some days in a closed vessel; in this case the 
benzaldehyde necessary for its formation is produced, together with 
benzoic acid (which was found in the product) by the slow decompo¬ 
sition of the benzil. Benzamarone, prepared as described above, or 
by Zinin’s method (this Journal, 1871, 539), melts at 214—215® 
(not 225°). Its mode of formation points to the formula CsaH2gOa 
rather than to the double formula (Knoevenagol, Ber., 21, 1356). 

jr. H. M. 

Constitution of certain Dichloronaphthalenes. By H. Erd¬ 
mann (Bar., 21, S4i4i4i’S4i4S),—Orthoparadwhloroi./henylparaconic acid 
can be prepared by the action of succinic acid on orthoparadichloro- 
benzaldehyde, and crystallises from water in white scales melting at 
164'5—165*5°. On distillation it yields orthoparadichhrophenyUso^ 
^crotcnia acid. CeHaOU-OHiCH-CH.-OOOH [01 : Cl: CH = 1 : 3 : 4], 
which crystallises from carbon bisulphide in white prisms. When this 
acid is heated for some minutes at its boiling point, it decomposes into 
dmm^:»^mphihol, OioHfiCVOH [Cl: Cl: OH = 1: S : 4^], which 
crystallises from carbon bisulphide in large prisms melting at 132®. 
The corresponding dichloro-ot-naphthijlamine^ OioHsOh'NHi, can be 
prepared by heating the dicbloro««-naphthol with aqueous ammonia; 
it melts at 116—117°^ yifelds a hydrochloride melting at 204—^205®, 
and, when diazotised and treated either with alcohol or with stannous 
chloride and cupric chloride, is converted into 1 ; 3 dichloronaphtha- 
lene, which crystallises in white needles melting at 60-—61®. The 
author has, therefore, now prepared synthetically the two diohloro- 
naphthjienes melting at about the same temperature, one of which is 
hornp- and the other hetein-nuoleal (compare this voh, p. 150). The 
remaindei* of the paper is devoted to a reply to Armstrong and 
Wynne’s criticism of the constitution assigned by Erdmann and Kirch- 
hoff (Zoc. ciif.) to the beteronucleal diehloronaphthalenes melting at 
48® and at about 61'5° (Proo., 1888,104)., W. P. W. 

, NoH ’by The author puts forward as original the dis¬ 

covery of the existence of two isomeric diehloronaphthalenes melting 
at about 61°; a reply to this and other claims in the paper has been 
published in the Proceedings, 1889, p. 5. W. P, W. 

Action of CJlilorine on Phenols. Part III. ^-Naphthol. By 
T. .ZiNOKB and 6. Kbgbd (Ben, 21, 3378—3390,3540—3559; compare 
Absfcr., 1888, 708).—Oleve has described the preparation of chloro-jS- 
naphthol [01 : OH ==; 1: 2] by the action of chlorine on ^-naphthol 
in acetic acid, solution (Abstr., 1B88, 597). Experiments shoy?' that 
dichloro-^-ketonaphthalene is sipnultaneously formed, and the best 
method, of obtaining the chlor6-/3-haphthorconsists in treating the 
iS-naphthpl dissolvetj. in acetic acid with a slight excess of chlorine, and 
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reducing the diohloro-^^-ketonaplithalene formed bj addition of an 
excess of concentrated stannons chloride. The acetyl compound, 
CioHaObOAc, crystallises in thick, colourless, oblique-angled tables, 
melts at 42—^3°, and is very soluble in alcohol. 

dc^-DiclilorO'p^na'phthol^ CioHaCla'OH [01 : OH': 01 1 : 2 : 3], can 

be obtained by the reduction of tetrachloro-/iJ-ketohydronaphthalene 
(see below), but when prepared from this source is always mixed 
with a larger or smaller quantity of the isomeric a«-diohloro-/i- 
naphthol. It is best prepared, however, by reducing triohloro-/i- 
ketonaphthalene dissolved in acedc acid, either with stannous chloride 
or a sulphite. It crystallises in agt^regates of slender, lustrous 
needles, melts at 80—81^, and is readily soluble in alcohol, ether, 
benzene, and acetic acid. The derivative, OioHsCVOAc, mys- 

tallises in flat, rhombic tables showing a peculiar striation on some of 
the faces, melts at 79—80"*, and is readily soluble in alcohol and 
acetic acid. When treated with, chlorine in acetic acid solution, 
fl«/3-dichloro-j3-naphthol is converted into |3-triohloro*j^ketonaphtha- 
lene, which by farther addition of chlorine forms ^-pentaohloro-y^* 
ketohydronaphthalene. Chromic acid converts it into a yellow, 
amorphous substance, probably a diquinone-derivative, but on careful 
oxidation with nitric acid (sp. gr. = 1*4), it yields chloro^/J-naphtba* 
quinone as chief product, a second quinone-like compound, probably 
an jx^-nitrochloro-p-naphthaquinone, being simultaneously formed, 
which melts at 172®, and is characterised by - dissolving in aqueous 
alkali with an intense bluish-green colourj and in alcoholic alkali with 
a deep blue colour. 

^x^Diohloro-p-naphthol, CmHsCIs’OH [Cl: OH ; Cl w 1 : 2 ; 4]|, i» 
obtained, together with the <cy3-derivative, by the reduction of tetra- 
chloro-/8-ketohydronaphthalene with stannous chloride in the cold, and 
is separated from its isomeride by repeated crystallisation from light 
petroleum. It crystallises in long, hard, white, asbestos-like needles, 
melts at 123—124°, and is readily soluble in ether, alcohol, and «ioetie 
acid* Its ace/yZ-derivatiye, CioHsCla'OAc, crystallises in small,,colour** 
less needles, and melts at 90—*91°* On treatment of its acetic aoid 
solution with the calculated quantity of chlorine, it is converted into 
«-trichloro-^-ketonaphthalene, which by the farther action of chlorine 
yields «-pentachloro-|3-ketohydronaphthalene(?)* When oxidised with 
chromic acid, it is converted into a yellow, amorphous substance, whilst 
with nitric acid (sp. gr. ==: 1*4), it yields as chief product «^**chldro- 
nitro-/3-naphthaquinone, Aj-chloi*o-^-naphthaquxnon6 being- formed 
simultaneously in very small ^ quantities. 

quinoncj crystallises in red df bro-Wnfsb-red 

needles^ melts at 184°, and is readily 'soluble in hot benzene^ Or aoetiq 
acid, sparingly soluble in alcohol, light petroleum, and dold 
acetic acid. It dissolves in concentrstted alkali with ah intena^i graeni^*- 
blue, and in dilute alkali with a reddish-brown colour* When, treated 
with aniline, it yields amUd(mtr(maphthag^mnom ^, <,: 


p^^OO-C(NSPh)^ 
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whi’cTa crystallises in dark violet scales showing a metallic lustre, melts 
at 249—250°, and is insoluble in alkalis, sparingly soluble in acetic 
acid and benzene, but more soluble in toluene. The salts of this base 


are decomposed by alcohol or acetic acid unless acid is present, when 
they dissolve with a violet colour. 

co*co 

a-OliloTo^^-napUhaqidnone, crystallises in red¬ 


dish-brown, strongly dichroio needles, melts at 136°, and yields 

QQ_OfOH) 

^-hydroxyna'phthaquinone anilide^ treatment 

with aniline. 


Triohloro-e-napUhol, OWH4CVOH [01 : OH : Cl : 01 = 1 : 2 : 3 :4], 
is obtained by the reduction of ^-peiitachloro-/3-ketohydronaphthalene 
with stannous chloride or sodium sulphite,. It crystallises in colourless 
needles, melts at 162°, and is less soluble than the dicblorinated deriva¬ 
tives. Its aceiyUcomponndi, O10H4CVOAC, crystallises from acetic acid 
in white, lustrous needles and melts at 133*5—134°, On treatment in 
acetic acid solution with chlorine, it is converted into tetrachloro-i^^ 
ketonaphthalene. Chromic acid oxidises it to a yellow» amorphous 
substance, containing probably a diquinone, whilst nitric acid 
(sp. gr. s= 1*4) converts it into «54j8-dichloro-/i-naphthaquiuone. 

. {fi^naphthaqulnone chloride)^ 


r TT ^OOVOO^ 


js obtained by treating qhloro-P-naphthol or /3-naphthol dissolved in 
acetic'acid or chloroform with the calculated quantity of chlorine. It 
is a liquid) and rapidly decomposes on distillation in a vacuum. When 
treated with aniline, it is converted into ^S-hydroxynaphthaquinone 
anilide if dissolved in alcohol, but into anilidonaphthaquinone anilide, 

if dissolved in acetic acid, Phenylhydrazine 

reacts with the compound in a peculiar manner^ inasmuch as it does 
not convert it into the so-called benzeneazo-/3-naphthol, but into a 
chlorinated azo-compound, p’-henzmetuo^ot^chloromphthadene^ 

. GwH60bN:iTPh [01: NaPh « 11 2], 

which crystallises in, slender, reddish or pale-orange needles, melts at 
115°, is readily soluble in alcohol, benzene, and acetic acid, and on 
reduction in acetic acid solution with stannous, chloride yields not 
ohloror^Huaphthylamine but a basic compound free from ohlorine: 
A mixture of brown, substances is farmed by the action of hydroxyl- 
amine on diobloro-^-ketOnaphthalene. 

^nTn^hlorOrfi^h^tmaphthalme {^••^hhro^fi^aphthaqidnone chloride)) 

is formed by withdrawing the elements of hjdro- 

gm chloride from tetraohloro-^-ketohydronaphthalene. It is not, 
however, necessary to hrst 'prepare’this compound in the purejteie, 
since the product obtained by ^eating ,a welhoooied 10 to 12 per ceri. 
solution of j3-naphthol in acetic acid with UU excess of chlorine, readily 
evdveshj^drogen chloride when |k>ured.intc^an eqt^’ 
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and yields the trichloroketone. It crystallises from alcohol or acetic 
acid in thick, yellow needles, which darken in colour on exposure to 
light and melt at 96—96°; whilst from ether it separates in large, 
mouoclinic prisms, which show, however, a marked rhombic habit 
if the solution is impure. When finely powdered, it dissolves slowly 
in dilute alkali, and yields, in addition to brown, resinous substances, 

j3j3-chlorhydroxynaphthaqmnone, O 6 H 4 < 0 q whose forma¬ 

tion is accounted for by supposing that the /5-chloro-«-hydroxy-/3-naph- 
thaquinone, which would most probably be formed in the first instance, 
undergoes isomeric change. When heated either with dilute alcohol or 
with dilute acetic acid, it forms resinous compounds, together with some 
chlorhydroxynaphthaquinone and a compound which crystallises in 
needles and seems to he 9 . dichloi’C-^y-naphthol. Stannous chloride 
and sulphites reduce it to ap-dichloro-jS-naphthol j phenylhydraaine 
in alcoholic solution reduces it, hydroxylamine converts it into resinous 
products and orthotoluylenediamine reacts with it, forming crystalline 
compounds. When the hot alcoholic or acetic acid solution of the 
trichloroketone is treated with aniline, ^fi^cUorhydmynaphthaquimne 

anilide, is obtained, melting at 253"; if, hoTV- 

ever, a cold alcoholic solution is used this compound is formed only in 
relatively' small quantities, the chief product being aB^dichlorO’^l^* 

%y6/roayy~a^naphthylp%^ CJS[ 4 <[Q^^gp^*^QQ]^^ ’3?hi8 crys¬ 

tallises from chloroform in colourless, transparent, hard, thick crystals, 
from acetic acid in slender, lustrous needles, and from a mixture 
of ether and light petroleum in large prisms, melts at 162°, and 
dissolves without decomposition in alkalis. Its ace^^i-derivative, 
CisHjoNCb^OAc, crystallises from alcohol or acetic acid in small, 
lustrous prisms, and melts at 164®. In one preparation of this 
compound, a third substance was once obtained, which crystal¬ 
lised in small, white scales, melted at 223°, and gave results on 
analj^sis indicating it to be a ohlorhydroxydiphenylnaphthylene- 
diamine. 

^-Trkhhro^^^hetompMhalene (<K-c}doro-fi*^mpMhaqmnone chloride), 
C 6 H 4 <^qq^®q-jj ]>, is prepared by treating an acetic acid solution of 

^iB-dichloro-iS-naphthol with the calculated quantity of chlorine. It 
crystallises from light petroleum in thick, white needles, and from a 
mixture of ether aud benzene in well-formed, transparent, rhombic 
prisms, melts at 86—87°, and is readily soluble in hot alcohol, benzene, 
ether, and acetic acid. On treatment with alkali, it yields / 3 -hy 7 
droxynaphthaquinone; aniline converts it in alcohoHo solution into 
/£f-hydroxynaphthaquinone anilide, and in acetic acid solution into 
anilidonaphthaquinone anilide; stannous chloride reduces it to 
«ae-dichloro-|3-naphthol, and hydroxylamine reacts with it, forming 
an oxime. > * 

Tetrarihhro-fi-hetonaphthalene {dichloro-B^mpMheqw^ 

is obtained by suspending ip 
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acetic acid, and passing cblorine until the whole has gone Into solution 
and the liquid has a distinct odour of the gas. It crystallises from 
alcohol or acetic acid in yellowish scales, and melts at 96—97'’. When 
treated with concentrated alkali, it yields dichlorhydroxyindenecur- 
hoxylio acid, which can be recognised by transforming it into dichloro- 

ketoindene, ObHi<^q 0 j^OC 1 ; alcoholic potash, on the other hand, con¬ 
verts it into the supposed ethyl-derivative of ohlorhydroxy-;3-naplitha- 
qninone, Aniline reacts with it, forming 

/5/3-clilorhydroxynaphthaquinone anilide, 

Tetrachloro-p-hetoliydronaphthalene, 

most easily prepared of all the keto-derivatives of y3-naphthol, and is 
obtained by treating a carefully cooled solution of /il-naphthol in acetic 
acid with an excess of chlorine, and at once pi'ecipitating the product 
with water. It is necessary that the chlorination should be completed 
in one operation, since a partially chlorinated solution, after remain¬ 
ing 12 hours, gave on further chlorination a crystalline separation 
consisting of thick, yellowish needles, which had the composition 
(CioH 5 CUO)«, melted at 193°, and were sparingly soluble in most 
solvents* Obtained in this way, the tetraohlorhydroketone crystal¬ 
lises with 1 mol. H 2 O in white, lustrous scales, melts at 90—9r, and 
is‘conrerted into the anhydrous form by repeated crystallisation from 
light petroleum j it then crystallises in "white, lustrous scales melting 
ut 102—103°, white needles melting at 101—102°, or, occasionally, in 
colouriess, monoolinic prisms. It dissolves in cold alcohol, but on 
standings or more rapidly on warming, it undergoes conversion into 
/3-trichloro-iS-ketonaphthalene. Stannous chloride and sulphites 
reduce it to «/:J-dichloro*^*naphfchol on warming, and to a mixtuxT of 
this with the aw-derivative in the cold; solution of sodium carbonate 
converts it iRto /3-chloro-iS-naphthaquinone; aqueous soda dissolves it 
with the formation of /9/3-chlorhydroxynaphthaquinone, and aniline 
reacts wjth it as with / 3 -triohloro-j 8 -ketonaphthal©ne. 

When <»-trichloTO-/il-ketonaphthalene is further chlorinated, it yields 
a compound crystallising in small forms, which resemble rhombic sul¬ 
phur crystals both in colour and shape. Although this compound 
always shows the same melting point, it is very probable-that it is a 
mixture of tetrachloro-/J-betoimphthalene and hexachloro-jS-ketonaph- 
thalene in molecular proportions, which cannot be separated by crystal¬ 
lisation, and not a-pentaohloro-p-ketohydronaphthalene, inasmuch as 
a portion of theunely powdered snbKtance dissolved rapidly in alkali, 
yielding a solution in which dichlprhydroxyindenecarboxylio acid 
could , be detected, whilst the residue was white, and resembled hexa- 
chloro-^-ketohydronaphthalene in its properties. 

0^!BentmM<)ro^jB^heto%ydronapMha3>met 

tained by saturating a solution of /S4riohloro-^-ketonaphthalene in 
acetic acid with chlorine. It crystallises in well-formed, colourless, 
tridinic prisms, which melt at 116—117° I if crystallised from etj^er, 
however, it forms very large an 4 apparqptly rk<)mboh^e4ral oiystals, 
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and "wten crystallised from benzene yields both transparent forms and 
crystals which effloresce on exposure to the air. On reduction with 
stannous chloride, sodium sulphite, or less readily with pheuylhydr- 
azine, it is converted into trichloro-)3«naphthol, and only reacts with 
aniline at the boiling point, when it yields ;8p-clilorohydroxynaphtha- 
quinone anilide. When treated in alcoholic solution with 25 per oen^. 
aqueous potash, the ring is split, and 

carboxylic acid, CaHCh'CeH^’CCh'COOH, is obtained, which crystal¬ 
lises from chloroform in transparent, lustrous forms, and from light 
petroleum in thick, white needles, melts at 130—131® with decomposi¬ 
tion and evolution of hydrogen chloride, but not of carbonic anhydride, 
and is readily soluble in the ordinary solvents. It dissolves in aqueous 
sodium carbonate without decomposition, but is slowly converted into 
the corresponding benzoyl carboxylic acid by caustic alkalis. On 
oxidation, it yields dichJorovinylbenzoic acid. The methyl salt* 
CsHsCh'COOMe, crystallises in slender, white needles, melts at 9&-— 
100®, and is readily soluble in alcohol and ether. 

Orthodichlorovinylbenzoylcarhoxylio add, C2HCV06H4*00*0OOH, is 
pi'epared by dissolving the dneiy-powdered peutachloroketone in 25 
per cent, aqueous' potash and acidifying. It crystallises from dilute 
alcohol in, long, slender, yellowish needles, melts without decomposition 
at 106—107®, and is readily soluble in alcohol and acetic aoidj but 
only sparingly in light petroleum. The methyl mtt has not been 
solidified, and no solid compound could be obtained by the action’of 
hydroxylamine. 

CCl —CO 

JSexachhro-fi-^hetonaphthahne, C6H4<[q 02*‘OC1 prepared by 

beating tbe tetrachloroketone with 1 part of manganese dioxide and 
6 parts of fuming hydrochloric acid (sp. gr, -1'19) at 140—150° for 
6 to 8 konrs. It crystallises in long, colourless, prismatic needles or 
in compact, seemingly monoclinic, and occasionally tabular crystals^ 
melts at 129®', and dissolves in ether, benzene, hot alcohol, and hot 
acetic acid. On, reduction, it, is converted into trichloro-i&J-naphthol. 
When treated in warm alcoholic solution with concentrated aqueous 
potash, the ring is split,,and oHhoirichlarovinyldichlorohemylcaxbavyUc 
add, 03 Cl 8 ‘C 8 H 4 'CCV 000 H, can be obtained from the solution by 
saturating it with hydrochloric acid. It crystallises in colourless 
needles or long, thick tables, melts at 150° with decomposition* and is 
readily soluble in alcohol and ether. On oxidation, it yields orthotri- 
chlorovinylbenzoic acid. The methyl salt, CsHiOlaOOOMej crystallises 
in colourless, slender needles, and melts at 83-^4°^ When the acid 
is dissolved m concentrated aqueous soda and afterwards acidified, an 
oil is obtained which could not bo crystallised, and probably Consists 
of the corresponding ketonic acid. W. JP. W. 


Bediictiott Products of the Aso-dyes of the Naphthaletxe 
Series, By 0. liT. Witt^ (Ben, 21, 3468—3489)J.—The; 
obtained by the action of diazotised bases on the 
and di-sulphonio acids of and /if-naphthol 
r^^cwverted by reduction into two amines, one 
-the' dto-e6mpound. .'was;., obtained,,, 
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tlie amido-compound of the naphtlialeiie-derivative employed. The 
actual or supposed instability of these reduction products has hitherto 
led to the neglect of this method of determining the constituents of 
the naphthalene azo^dyes, but this instability is to be ascribed to the 
secondary action of the reducing agent employed, the use of alkaline 
reducing agents such as zinc-dust with ammonia or soda, or the 
addition of alkali to the reduction product, leading in all cases to 
decomposition. The method, however, is the only one capable of 
giving trustworthy r^ults, and experiment shows that with a suit¬ 
able reducing agent, a solution of tin salt ” in hydrochloric acid, 
the reduction products of the naphthalene azo-dyes can be isolated for 
subsequent identification. For analytical purposes, 1 gi’am of the 
azo-dye, freed from dextrin, sodium sulphate, and like impurities, is 
dissolved in 10 c.c., or in the case of the less soluble dyes 20 c.c. of 
boiling water, the source of heat is then removed, and 6 c c. of a solu¬ 
tion of 40 grams of tin salt ” in 100 c.c. of pure hydrochloric acid 
(sp. ,gr. = 1*19), corresponding to 2 ^ama of tin salt, is added. The 
amicionaphthol- or naphthalenediamine-aulphonic acid formed may 
separate from the wax'm or cold solution, or not at all, according to 
the. nature of the substance, and in the last case precipitation with 
^dium acetate, salt, or hydrochloric acid, as determined by experi- 
agaont, jmu&t be resorted to* This process is termed by the author a 
ubmal redaction. 

Ip order to isolate and characterise the reduction products, the 
aniline-azo-dyes derived from /3-naphthoi, ^-uaphthylamine, and 
their mono*- and di-sulphonic acids were alone employed,, but the 
method presents no difSculties when applied to those azo-dyes found 
in commerce which are derivatives of these naphthalene-compounds. 

D&rivative^ of ^-Najphthoh —The azo-dyes derived from yfi-naphthol 
are known to give amido-j8-naphthol on reduction (Liebermann, 
1310)., /i^Naphthohorange (mandarin) on normal reduction 
yields, a clear and ooiotudess solution from which white needles and 
, stellar aggr^ates of amido*^*naphthol hydrochloride separate on 
cooling.^ This salt dissolves readily in hot water, but cannot be pre¬ 
cipitated either by alkalis or soda, the solution becoming dark brown 
in eplour... Senium acetate, however, precipitates amido-itJ-naphthol 
ftpm the solution in, lustrous scalesj which dissolve readily in ether, 
and cryatalHee in small, quadratic tables on spontaneous evaporation 
of the solvit The addition of ferric chloride to the hydrochloride in 
aqneauS solution converts it into /i*naphthaquinone. i 

of tho ^’^MafhthoUuij^lwmo Aoids^’> —(1*) Amido*^* 
coid, Ifhlt*OioH^(UJJ)*SOiH.**—The orange from 
4ia^obenzen,o^:«ohioride and Bayer’s /i-^naphthol-^^-sulphonio acid on 
normal reduction yields amidonaphtholsulphonic acid, which crystal¬ 
lises fi'om the hot solution in smalh well-formed, rectangularly 
aviated, pale TOscrfColonred 'spales^ and can be purified by recrystil- 
lisation from a dilute solgrion of s^ium acetate. It is very sparingly 
soluble inhot water and in scriium aoetate solution j alkalis and alk^me 
earths^ however, dissolve it readily, and ,the solutions very rapidly 
become deep oi’ange*-brown ^posnre. to Oridfeing agents 
_ epltmr both the 
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or brown, and silyer salts are at once redaced by it and each of tbe 
following acids in both acid and ammoniacal solution. It does not 
yield a diazo-coxnpoTind on treatment in acid solution with sodium 
nitrite, and diazo-compounds do not react with it, but decompose 
with the evolution of nitrogen and formation of a brown colour. 
When treated with nitrosodimethylaniline hydrochloride in a 50 per 
cent, acetic acid solution, it forms a characteristic violet colouring 
matter which in aqueous solution is coloured red on addition of 
aqueous soda. 

(2.) Amido-p-na^hthol-li-sulphonic Acid (Meldola, Trans., 1881, 
47; Griess, Abstr., 1882, 50).—The orange from diazoWzene 
chloride and SchaJSfer’s y3-naphthol-/d-sulphonio acid on normal reduc¬ 
tion yields this amido-acid which separates from the hot solution as a 
crystalline magma. It is insoluble in alcohol, and cannot be purified 
by solution in water since decomposition ensues with the formation 
of brown solutions, which on the addition of hydrochloric acid become 
violet. It is soluble in hot 20 per cent, aqueous sodium acetate in 
the presence of acetic acid, and is precipitated from the solution on 
addition of hydrochloric or dilute sulphuric acid. With oxidising 
agents and sodium nitrite, it behaves like the preceding com]^ound, 
but differs from it in not yielding a colouring matter with nifcroso- 
dimethylaniline hydrochloride. It is characterised by readily yielding, 
on treatment with diazo-compounds, beautiful colouring matters, 
which, however, do not dye wool; thus with diazobenzenesulphonic 
acid a magenta colouring matter is obtained whose shade is rendered 
bluish on addition of hydrochloric acid, whilst with tetrazostilbenedi- 
sulphonic acid a reddish-violet colouring matter is formed, which oh 
addition of hydrochloric acid is pi*ecipitated in beautiful blue flocks 
soluble in water to a blue solution. 

(3.) Amido-p-mphthoUd-mlphomcAcid.---T'he aniline-azo-derivative 
of Oasella’s naphtholsulphonic acid F, on normal reduotioti, yields this 
amido-acid, which crystallises from the warm solution in shimmering, 
rose-red needles. It closely resembles amido-iS-naphthol./J-sulphonio 
acid in its properties and reactions, buc is less sensitive, and is 
characterised by reacting only with some diazo-compounds, and then 
but slowly. Thus, addition of the diazo-compound from Brfinner’s 
/9-naphthylamine-^*sulphonic acid results in decomposition and the 
evolution of nitrogen, whereas amido-/3-naphthol-@-aulphonic acid 
forms with it a i‘eddxsh-violet colouring matter. Diazobenzene¬ 
sulphonic acid produces with it a transitory red coloration followed 
by decomposition and evolution of nitrogen; tetrazostilbenedisulphonio 
acid, however, reacts with it, forming a dull browni.sh-violet. colouring, 
matter, which is precipitated without change of Colour by hydro¬ 
chloric acid* 

(4-) Amido~fi^napMhol-tf~$ulphmicAcid *—The aniline-^azo-derivative 
of y£?-naphthol- 7 -sulphonioacid, on normal redaction, yields this amido- 
acid, which separates in a crystalline form from the warm solution, 
and can be purified^ by repeated solution in hot aqueous sodium 
acetate andprecipitatxonwith hydrochloric acid* Itisthe mostsparingly 
Soluble as well as the most stable of the isomeridcsk small, 

aggregates, which are soar<^ly.soluble^ Ip. .hct..ivateri, .MiHk 
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alkalis, oxidismg agents, and silver salts, it behaves like its isomerides, 
and is characterised by reacting neither with diazo-compounds nor 
with nitrosodimethylaniline hydrochloride in acetic acid solution. 

Derivatives of fi-ITaphtholdisulphonic Acids, ( 1 .) Amido-fi-naphthol- 
oL-disulphonio acid, —Ponceau 2 G,’* the aniiine-azo-deiivative of 
^-naphthol-<»-disulphonio acid (R-acid), on normal reduction yields 
a clear solution, which after cooling and standing some time de¬ 
posits slender, snow-white, silky needles; an immediate sepamtion 
in the form of satiny needles is, however, produced by the addition 
of an equal volume of saturated salt solution directly the reduc¬ 
tion is complete. The sodium hydrogen salt of the amido-acid, 
]SrH 2 'OioH 4 (OH)(S 03 H)*S 03 Na, thus obtained, is collected, washed 
with alcohol and ether and dried, but is still impure, owing to the 
presence of amido-/J-naphthol-/9-sulphonic acid obtained from the 
Schaflcer’s acid, which is always present in the R-acid employed techni¬ 
cally ; it can be purified by rapidly dissolving it in 10 times its weight 
of acidified water, adding an equal volume of ice-cold alcohol, and at 
once immersing the solution in a freezing mixture in order to bring 
about rapid crystallisation. In the dry state the compound is stable, 
but in aqueous solution it is extraordinarily unstable, decomposing 
at once into what is almost certainly sodium ammonium dihydroxy^ 
napMhahnedis'Ulphonate, S 03 N'a*OioH 4 (OH)./S 03 N'H 4 , which separates 
from the solution on addition of salt in grey scales. This compound 
is readily soluble in water, less so in alcohol, decomposes rapidly on 
addition of alkalis with the formation of brown solutions, and is a 
salt, of the supposed amido-|8-naphthol-a-disulphonic acid described by 
Griess (Abstr., he, cit,)* The amido-acid is rapidly oxidised by 
alkalis, does not react with diazo-compounds and nitrosodimetbyl- 
aniline, and immediately reduces silver salts to metallic silver. 

(2;) Amido^p^ndpMhoUrf-disulphonic Acid, —Orange G”, the 
aniline-azo-derivative of , /J-naphthol-^-disnlplionic acid (pnre 
G-acid), on normal reduction, yields a clear solution from which salt 
solution pteoipitates the sodium hydrogen salt of the amido-acid, 
NH 2 *OioH 4 (OH)(SOsH)*S 08 H‘a, in snow-white prisms or small aggre¬ 
gates of prismd. It is much more stable than its isomeride, and 
although it shows all the reactions given by the ^-derivative, yet the 
deoompositionB take place so much more slowly as lo afford a means 
of distinguishing between the two, for example, with silver salts the 
reduction only commences some minutes after the solutions have been 
mixed. 

Derivatives, of fi-Naphthjlamine, — The azo-dyes derived from 
iS-napbthylamine are known to give a-/5-drthonaphthylenedkmine 
on reduction. The aniline-azo-derivative formed by the action of 
diazobenzenesulphonic acid on /J-naphthyiamine, on normal reduction 
yields the hydrochloride of this diamine which crystallises from the 
warm solution in slender, white needles, and is characterised > by 
forming naphthapbenanthrazine when treated in aqueous solution con¬ 
taining acetic acid and sodium acetate with ati aq[ueou8 solution of the 
■"bisulphite compound of pheuanthraquinone. Naphthaphenanthrazihe 
crystallises in yellowish-white, sparingly soluble needles, and dissolves 
in sulphuric acid with a blaokish-riolet ooldik, which beednaes yellow 
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on dilution. The azo-dyes obtained from phenyl-^-naphth yin mine and 
the tolnyl-yS-naphthylamines have already been shown to yield azines 
on treatment with acids (Abstr., 18S7, 590). 

Derivatives of p-Naplitkylamdnesulplmiic Acids, —(1.) The /S-naph- 
thylamine-a-snlphonic acid (Badische acid) reacts with diazobenzene- 
sniphonic acid, but yields a yellow diazoamido- and not an azo¬ 
compound, which on normal reduction is converted into phenyl- 
hydrazine and nnchanged Badische acid. 

f 2 .) OiihoTiaphthylenediamine-^'SulpJionic acid, CiftHfl(NBr3)2‘SO})H.— 
“ Gold brown/^ the aniline-azo-derivative of ^-naphthylamme-/9- 
sulphonic acid (Bronner’s acid), on normal redaction, yields crystals 
which separate from the hot solution, and can he purified hy solu¬ 
tion in aqueous sodium acetate and precipitation with acetic or 
hydrochloric acids. It forms slender, pointed needles, is very 
sparingly soluble in water, and in alkaline solution becomes rapidly 
brown on exposure to the air ; un excess of soda, however, precipitates 
a sodium salt in silvery scales. Potassium ferricyanide produces a 
brown colour with the alkaline solution, which subsequently changes 
to a pure yellow, and ferric chloride forms a dull green precipitate i^i 
the aqueous solution. The acid is characterised by yielding the citron- 
yellow sodiuwnaphtlmphemnthrazmesulphomtei when 

its solution in sodium acetate and acetic acid is treated with an 
aqueous solution of the bisulphite compound of phenanthra-quinohe. 
This salt dissolves in sulphuric acid with a reddish-violet colour, and 
on fusion with potassium hydroxide is converted into a eurhodol^ 
which is obtained in brown, gelatinous flocks on acidifying the solp.- 
tion of the melt, dissolves in sulphuric acid with a pur^ ultramarine 
colour, and is slowly precipitated as a cherry-red sulphate on addition 
of water to the solution. 

(3.) OrthonapMhylpnediamdne^B-svdfhomc The aniline-azo- 

dye obtained from ^-napht•hylamine-^-sulphonio acid (P-aeid), on 
normal reduction yields a clear solution which deposits only a few 
flocks on standing. An indistinctly crystalline precipitate is obtained 
by adding salt solution and hydrochloric acid, and this, when purified 
by solution in sodium acetate and precipitation with hydrochloric 
acid, forms a grey powder which dissolves in water more readily than 
the y3-acid. In its behaviour with alkalis, potassium ferricyanide, 
and feiric chloride, it resembles the /B-aoid, but excess of soda does 
not precipitate a crystalline sodium salt from its solution*, The cor¬ 
responding sodium mphthaphenanihrazinesulphonate crystallises from 
dilute alcohol in slender needles and dissolves in sulphuric acid with 
a reddish-violet colour, and the eurhodol forms a pure violet solution 
with sulphuric acid, which on dilution yields a brownishvred preoipi*- 
tate of the sulphate. ^ , 

(4.) OrthonaphthylenediamiTie^f^^suJphoMc Acic?.'The aniline-asso^ 
derivative of ^-naphthylamine-'y-sulphonio acid (Dahl’^s acid) mi 
normal reduction yields this acid, which crystallise, fmin the. hot 
solution, and can be purified by solution in sodium i^oetate and pro- 
eipitation with, hydrochloric acid. It orystalliw 
brown scales, is more soluble in water ths^n the 
salts, and in aqueous solution yieldj^ ^ 
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with ferric chloride, the solution subsequently depositing a dark- 
green precipitate. The alkaline solution slowly assumes a brown 
colour. The corresponding sodium naphtTiaphenanthrazinesidplinniite 
dissolves in sulphuric acid with a violet colour, which, on dilution 
becomes orange, and the eurhodol dissolves in sulphuric acid with a 
black-violet colour, and the solution on dilution with water first 
becomes cherry-red, and afterwards deposits the sulphate in dark-red 
flocks. 

Derivatives of (B-l^apMliylaminedisulplioniQ Acids .—The /3-naphthyl- 
amine- 7 -disulphonio acid (amido-G-acid), according to Schultz, does 
not combine with diazo-compounds. 

The aniline-azo-derivative of ^-naphthylamine-a-disnl phonic acid 
(amido-B-acid), on normal reduction, yields a clear solution on cooling, 
from which hydrochloric acid precipitates the sodium Jiyd/rogen saU^ 
S 03 H* 0 inH 4 (NHa) 2 ’SO 3 Na, This can be purified by dissolving it in water 
and precipitating with salt solution and fuming hydrochloric acid» 
When obtained by precipitation with hydrochloric acid, it forms a 
sandy powder consisting of well formed and often twinned prisms, 
whilst salt solution precipitates it in the form of slender, pointed 
needles. It is readily soluble in water, and the solution fluoresces 
green in the absence of mineral acids, yields sparingly soluble pre^* 
cipitates with barium and calcium chlorides, and becomes coloured 
deep green on addition of ferric chloifide. It resembles orthonaph- 
thylenediamine- 7 -Bulphonic acid in its behaviour with alkalis and* 
silver salts. The corresponding sodium napUhaphmantliraziTiedu 
sulphomte forms a transparent, citron-yellow, gelatiuoua mass which 
could not bo crystallised, and dissolves in sulphuric acid with a very 
characteristic bluish-magenta coloration, which on dilution becomes 
first yellow and then orange. The eurhodol is insoluble in water and 
yields a deep greenish-blue solution in sulphuric acid, which on dilu¬ 
tion becomes first violet and then hordeaux-red; further dilution 
precipitates the eurhodol itself in yellowish-hrown flocks. 

W, P. W 

Ooixetitution of j 8 -Naphitb.ol- 05 -Sulph.onic Acid. By 0 . N, 
Witt (Bar., 21, 3489-^3402).—When amido-j 8 -naphthol-ijc-sulphonic 
acid (see pieoeding Abstract) is heated with concentrated hydro- 
chlorio acid at 120 ^for 4—5 hotlrs, it yields a dihydroxynaphthalene, 
which on oxidation with* fenuo chloride is converted into j 8 -naphtha- 
quinone. It follows therefore that amido-i 8 -na,phthdl-«-sulphonic acid 
has the constitution [NHai OH ; SO^H ==: 1 ; 2 : ?], and consequently 
Bayer’s B-naphthol-flfc-sulphomc acid cannot have the constitution 
[SOsH : OH :::: I ; 2]. W. P. W. 

Note by Abstractor ,—Throughout the paper the author regards 
Armstrcng as the authority for the 1 : 2 formula hithei'to frequently 
assigned to Bayer’s acid; this, howevei% is due to a misconception 
(compare Armi^rong, Proc,, 1889, 8 ). The acid has been shown to 
be heteronucleal by Armstrong and Wynne (Proc., 1888,104 5 1889, 7). 

^ „ , ■ . ^ W. P. ly. ' 

. Action of Fuming Sulphuric Acid on BrSnncr’e 8 -Naphthyh 
aminc-i 8 -SnIphonic Acid. By S. 21, 3^5^-r*^99)^ 
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When Bronner’s /S-naphthylamine-^-sulphonic acid, dried at 160®, 
is heated with 8 to 4 parts of fuming sulphuric acid at about 110® 
until a test specimen dissolves in water, a mixture^ of /3-naphthyl- 
aminedisulphonic acid, together with a small quantity of a second 
acid, is obtained; the yield of the latter is increased by allowing the 
sulphonation to proceed at a higher temperature for a longer*time. 

^-NaphthylaminedisulpJwnic acid^ NH 2 *CioH 5 (S 03 H) 2 , cannot be 
obtained by acidifying the solution of a normal salt, since the con^e- 
spending acid salt is thereby formed. It can be prepared, however, 
by treating the barium salt with sulphuric acid, and crystallises in 
white needles which are exti'emely soluble in water, but only sparingly 
in alcohol. The potassium salt crystallises with 2 mols. HgO in large, 
yellow crystals; the potassi^um hydrogen salt, with 1 mol. HgO, in long, 
white, slender needles; the sodium salt in long, white needles; the 
sodium hydrogen salt, with 2 mols. H^O, in long, white, slender 
needles; the ammonium salt, with 1 mol. H^O, in large, red, trielinio 
crystals, and the ammonium hydrogm salt in anhydrous, slender, 
white needles; the harium and calcium salts are also described. The 
normal salts are readily soluble in water, the acid salts, on the 
contrary, are somewhat sparingly soluble in cold water. When 
diazotised in alcoholic solution with nitrous acid, the acid salts of the 
acid are converted into the corresponding diazonaphtbalenedisulpho- 
nates, which are relatively stable, and can be boiled with absolute 
alcohol without decomposition; the potassium and ammonium salts 
crystallise in microscopic, yellow, rhombic tables, the sodium salt in 
needles. 

The potassium salt of p^-chloronaphthalenedisulphonic acid^ 
OioH,01(SOsK)2 + 5 H 2 O, 

is obtained by heating potassium diazonaphthalenedisulphonate with 
cuprous chloride and hydrochloric acid. It crystallises in white 
needles, and is only sparingly soluble in cold water. The disulpho^ 
chioride^ CioHsCKSOaCl)-^ crystallises from benzene in thick tables, and 
from chloroform in small, colourless prisms, melts at 124*5®, and is 
very sparingly soluble in light petroleum, The triohloronaphihalene^ 
CiaHsOlg, ci’ystallises in dendritic aggregates of slender needles, melts 
at 91®, and is sparingly soluble in alcohol, but readily soluble in 
chloroform. . tV. P, W. 

Pilioic Acid. By E. Luck (Ber,, 21, 3466—^3468).-“A reply to 
the criticisms of Daccomo (Ber., 21, 2962, this vol., p. 64), rure 
hlicic acid melts at 184*5® but if the specimen is allowed to solidify 
and the melting point again taken, it is found to sinter at about 180 , 
and melt at 150—160®. W, P, W. , 

Transformation of Terpilene into Menthene. By G*. Botj* 
CHABUAT and J. Lafont (Compt rend,, 107, 916—918).—When terpin 
is treated with concentrated hydriodic acid, it yields a crystalline 
terpilene dihydriodide identical with that obtained from tereben- 
thene. The terpin is mixed with hydriodic'acid saturated at 0^ 
a^d as soon as the temperature is raised, the liquid separateslnto two 
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layers and iodine is libei’ated, wliioli indicates that hydrogen has 
combined with the hydrocarbon. The mixture was heated at 100° for 
20 to 24 hours, the weight of hydriodic acid varying from 16 to 60 
times that of the terpin. The pinncipal reaction is represented by 
the equation OioHi6,2HI 4* HI = CioHisHI + I 2 , whilst part of the 
terpilcne is polymerised. The principal product is isomeric if not 
identical with menthene hydriodide, OioHigl, but it cannot be isolated 
from the accompanying diterpilene, since it decomposes even at a 
somewhat low temperature. 

If the free iodine and acid are removed, and the hydriodide is 
heated at 100° with potassium acetate, potassium iodide is deposited 
and an oily liquid is obtained which is lighter than water. When 
distilled it separates into two fractions, one of which boils at 
210—2*25° under a pressure of 30 min., and consists of diterpilene 
mixed with hydrides of similar boiling point, whilst the other has the 
composition C 10 H 18 , and boils at 167—170° under ordinary pressui'e; 
sp. ,gr. at 0° = 5 = 0*837. 

The latter hydrocarbon combines very slowly with hydracids, and 
differs in this respect from terpilene. If heated at 100° for 10 hours 
with 6 to 8 volumes of hydrochloric acid saturated at 0°, combination 
is complete, but only a mono hydrochloride is formed. This is an oily 
liquid,, lighter than water. It has an agreeable odour, does not 
solidify at—60°; and boils without decomposition at 105—110° under 
n pressure of'30 mm. Under ordinary pres>ure, it decomposes into 
hydrogen chloride and the hj^drocarbon. When treated with alkalis, 
the hydrochloride yields the hydrocarbon, but there is no appreciable 
formation of any oxygen compqupd. ,A11 its properties agree with 
those of a menthohderivative, «nd the hydi-ocarbon is identical or 
isomeric with Oppenheim’s menthene. It is evident also that there is 
a close relation between terpilene and menthene. 0. H. B. 

Essential Oil of Daucus Oarota. 3y M. Landsbbeg {Clmu 
Oentr.y 1888, 1273).—^By means of fractional distillation, this oil was 
divided into two principal fractions, the one boiling at 159—161° 
and the other at. 240—^260°. The former contains no oxygen, and is 
a terpene of the formula OjoHib. It is dextrorotatory; a column 
100’mm. long rotating the plane 32*3°; sp. gr. = 0*8525 at 28°. 
With bromine, it forms an additive compound, CjoHjBBr 2 ; from this, 
cymene was obtained by boiling its alcoholic solution with, an aqueous 
solntion of potassium cyanide. On heating the terpene in a closed 
tube at, 280°, it is split tip into two terpenes, the one boiling at 
178—182°, and the other not' distilling at 800°. Both combine with 
bromine to form additive compounds; that from the former, CioHje Br*, 
melts at 128—125^; that from the latter has the formula Cw>Hi«BtV 
They may be considered as polymeries of the original terpene, which 
belongs to the group of pinehes. 

The second component of the essential oil (boiling point ,240*—260°) 
proved, to be a monohydrated terpene of the formula GmHiaO. When 
heated to 280°, it loses the elements pf water, and the residue consists 
of the same polynieric terpene of high boiling point as is obtained by 
. hating the first-named >teUpene at 280°^ mhaviour^of the mono- 

Yoii. m, / ' u 
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hydrated terpene with bromine and with hydrogen chloride or bro¬ 
mide proved it to be identical with Wallach’s cineole. J. W. L. 

Constitution of Quassin. By V. Oliveri (Oas^etfa, 18, 169— 
170).—In a previous communication (Abstr., 1888, 1312), the author 
pointed out that qnassic acid contained two ketonic groups, since it 
gave rise to a dioxime of the formula C28 Hsb 08(C!N0H)2.^ It seemed, 
however, desirable to establish that these 00-groups existed also in 
quassin, and for this purpose the author prepared the ooiipound of 
quassin with phenylhydrazine. Quassin (3 grams) and phenylliydr- 
azine hydrochloride (4 grams) were dissolved in the smallest possible 
quantity of alcohol, a solution of sodium acetate added (6 grams in 
16 c.c. water), and the whole heated at 100° for an hour. The yellow, 
amorphous deposit formed on allowing it to remain for a day was 
thoroughly washed with w^ater, and attempts made to obtain it in a 
crystalline state but without success. An analysis showed that it had 
the composition C3oH4o08(CH*NHPh)2. It is formed from phenyl- 
liydrazine and quassin, with elimination of the elements of water, 
thns: C3 oH4o 08(00)2 -f 2 NH 2 ’NHPh = C 3 oH 4 o 08 (CN*NHPh )2 + 

C. E. a. 

Methysticin. By 0. Pombranz (MonaisK, 9, 863—864),—^Methy* 
sticin is a non-nitrogenous, non-volatile, neutral substance, which 
occurs in the alcoholic extracts from the roots of Maeropiper methh 
sticum. It crystallises in long, silky needles melting at 131°, sparingly 
soluble in hot water, ether, and light petroleum, readily soluble in ’ 
alcohol, benzene, and chloroform. It contains about 65*4 per cent, 
carbon and 5*1 per cent, hydrogen. When fused with potash, it gives 
chiefly protocatechuic acid. Heated with 30 times the amount of 10 per 
cent, potash solution, it completely dissolves, and from the solution, 
which smells strongly of piperonal, hydrochloric acid precipitates a 
yellowish compound, which separates from alcohol in small white' 
crystals melting at 180°. This compound, which contains 64*26 per 
cent, carbon and 4*85 per cent, hydrogen, is readily soluble in alkaline 
carbonates, and yields piperonyiic acid on oxidation with perman¬ 
ganate. H, 0* 

Note ,—ITo reference is made to DavidofPs researches on this subject 
(compare Abstr., 1888, 1207). 

Andronaedotoxin. By.P. 0. Pbugge and H. G, m Zaayer 
(Arch, Pharm, [3], 26, 997—998, from Aroh, ges, Phyniol*^ 40. See 
Abstr., 1883, 349).—Plugge first obtained andromedotoxin, which be 
extracted from Andromeda japonica, A, poUfoHa^ A. catmhaciy and 
A. calyeulata, / 

The aqueous extract of Rhododendron poniicum leaves was treated 
successively with normal and basic lead acetate. From the filtrate, 
the lead was separated by hydrogen sulphide, and the liquid was con- 
centoted by slow evaporation in the air, and treated rbpeatbdly' Wi&, 
considerable quantities of chloroform. The residue l#fton 
: /||6 chloroform was purified by re-solution in chloroforJpf|/(qr;||3bWy 
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and precipitation by tbe addition of a considerable amount of etber. 
This treatment several times repeated finally yielded well formed, 
crystalline needles which melted at 22S—229®. At 125®, watei* dis¬ 
solves 2*81 per cent; alcohol (of 94 per cent.) 11*1; amyl alcohol, 1*14; 
cbloroform, 0*26*, ether, 0*07; benzene, 0*004. The solutions in water, 
alcohol, and amyl alcohol are laevorotatory, whilst that in chloroform 
is dextrorotatory. Andromedotoxin, is an indifferent non- 

nitrogenous compound; its solution in indifferent liquids has a neutral 
reaction, and it is not precipitated by any of the so-called genei-al 
alkaloid reagents. Its reaction with dilute and concentrated mineral 
acids is characteristic, as with them it gives intensely red decom¬ 
position-products. Concentrated sulphuric acid gives a dark reddish- 
brOwn, which becomes deeper red on warming, and turns light 
tuulberry-red on dilution with water. The addition of alkali removes 
the colour, which reappeara on acidifying. Evaporation with dilute 
(15) sulphuric acid gives a beautiful rose-red colour. The pure 
material gives off no odour during this evaporation, but if not com¬ 
pletely purified, a strong and very cbaracteristio odour of ericinol is 
evolved; ’ Evaporation with dilute hydrochloric acid gives a residue 
somewhat more violet*red in tint. Evaporation with phosphoric acid 
gives a mulberry-red residue, clearly perceptible with very minute 
qtL'mtities, as in the case of the other acids. The fatal dose for small 
animals has been, found to vary fiom 0*1—0*45 mgrm. per kilo. body, 
weight. iSTo chemical antidote is known as yet. In investigating 
poisoning c^ses, Dragendbrff’s process is recommended; but no acid 
should be used for extraction, as the solubility of the poison is not 
tlmreby increased. After extraction and purification by evaporation, 
takiii^ up in alcohol, &o., the substance maybe agitated with light 
petroleum:, then with chloroform, and to the residue left by the 
chloroform the charafcteristic tests given above may be applied. 

J. T. 

Ohlorciph^yil. By B. Sohunck (Pw. Boy. 8oc., 44, 448—454; 
coinpare .^bstr., 1887, 972).—Crude chlorophyll from grass is treated 
with boiHugalcohoKc soda, and hydrogen chloride passed into the solu¬ 
tion until it is strongly acid. Crystals separate, which after putifica- 
tiph form a semi-motallic purple mass, which softens at' 205*", and 
shows the absorptioni-speotrumof phyllocyanin-derivatives. This com¬ 
pound is an ethyl ether.' On treating it with boiling alcoholic , soda, a 
dai^-green sodium salt is obtained, which when decomposed by acetic ~ 
^id and oi^stallised from ether gives purple crystals of a hew sub- 
phfthtmnin, at 184®, and, insoluble in water, but 

#lubfe in,fck>i!ing alcohol and ether. The solution shows the saihe 
bands as phyllocyanin, but if the smallest quantity of acid be added, 
the tMrd band ftnm the end becomes fainter, and the fourth and 
fifth bands split into two, It forms a compound with acetic acid, 
phvllotaonin compounds with potassium, sodium, copper, iron, 
afid Ailver, With tin and hydrochloric acid, it gives a red com¬ 
pound; :sihiilar to lihat produced ,feom phyllo^anm With , the aame 
‘rhiigents* ;A Compound'similar''to;tha above may 

,'bo obtainedhy treating 
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hydroxide ; it is ablaok substance, whose solution is^ires an absorption- 
spectrum similar to that of the above ether. When chlorophyll is 
treated with alkalis and then with acids, it probably yields phyllo- 
taonin, which in the nascent state, in contact with alcohol and hydro¬ 
chloric acid, undergoes etherification. Crystallographic measurements 
of phyllotaonin are given. H. K. T. 

Hydroxyhydroquinoxalmes. By 0. Hinsbero {Annalm, 248, 
71 — 34 ).—The author has repeated the experiments of PJochl (Abstr., 
1886, 351) and of Leuckart (ibid.) on the reduction of nitrotolyl- 
glycin by tin and hydrochloinc acid, and finds that the product is 
identical with the dihydrohydroxytoluqninoxaline which is formed by 
the action of ethyl chloracetate on toluylenediamine. This substance 
rapidly oxidises, forming hydroxytoluquinOxaline, which Plochl and 
Leuckart mistook for dihydrohydroxytoluquxnoxaline. The substance 
described by Leuckart and Hermann (Abstr., 1887, 383) as ohlci'O- 
dihydrotoluquinoxaline, is also a derivative of hydroxytoluquinojcaline. 
Ethyl ai-chloropropionate acts on toluylenediamine, forming an unstable 
compound, which oxidises on exposure to the air, yielding hydroxy- 

methyltolucjuinoxaline, The substance is crys¬ 

talline, and melts at 238''. It is pi’obably a mixture of two isomeric 
quinoxalines. 

I^imethyloxydihydrotoluquinoxalme^C^I^z<^^^^^^'^i prepared by 

the action of ethyl bromisobutyrate on toluylenediamine, is a stable 
crystalline compound, soluble in alcohol and ether. It molts at 227*^, 
and yields a crystalline acetyl deinvative, CnHiaNaOAc, melting at 
206®. The nifroso-derivative, OnHiaHaO’NO, melts at 153—154° with 
decomposition. The d^w^^ro-componnd melts at 280°. Himethyl- 
oxydihydrotoluqulnoxaline does not, like its apparent Komologues, lose 
2 atoms of hydrogen on oxidation, but undergoes a deeper change. 
Its whole behaviour shows that it does not belong to the clas.s of 
hydroxy quinoxalines. W.'0. W. 

MetabroinoqninLolines. By A. Claus and G. N*. Vts (</. pr. 
Ghem. [2], 38, 387—394).—The metabromoquinoline nitrate (m* p, 
163°) previously obtained by Claus and Tornier (Abstr., 1888, 163), 
is really a mixture, and the oil obtained fi*om it is not pure metabromo- 
quinoline, as then desciibed, but a mixture of both bromoquinolines, 
and generally contains some unaltered metabromaniline. When 
this nitrate is farther fractionally crystallised, a nitrate melting at 
185° (uncor^*.) is obtained; the base sepamted from this crystallises 
in beautiful, colourless needles,^'^melting at 48° (uncorr.), and as it has 
a higher melting point than the bromoquinoliub previously described 
as anabromoquinoline (Abstr., 1888, 163), it is doubtle.ss the real 
anahromoqitinoline. Moreover this bromoquinoline can be obtained 
from ana-amidoquinoline by converting it into ananitroquinqline, and 
treating the latter by Sandemeyer's method. 

The other bromoqniholine, previously described ah^Voip^quino- 
(Abstr., 1888, 163), whose true meltipg point-^ % ^ 
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metabromoquinoline; its nitrate inelts at 199'^; its methiodide forms 
anhydrous yellow needles or prisms, melting at 24i{f (aucorr.). 

When metabromoquinoline (1 part) is nitz*ated with a mixture 
(5 parts) of 2 pai^ts of sulphuric acid and 1 part of nitric acid, two 
nitro-derivatives are obtained. a-Nitroyyietahromoquinolim crystallises 
in large, transparent prisms, which melt at 192® (uncorr.); its 
platinochloride is bright-red, and decomposes at 240®. 

X Amidometahromuquinoline forms colourless needles which melt at 
62"^ (uncorr.). 

^•Nitrometabromoqidnoline crystallises from alcohol in white aggre¬ 
gates of needles which melt at 142® (uncorr.), and has feeble basic 
properties; its flatinochloride foiuns small, golden-yellow, anhydrous 
laminse. 

The methiodide of anabromoquinoline crystallises from hot water 
in yellow needles melting at 205° (uncorr.). Two nitro-derivatives 
are obtained by nitrating anabromoquinoline : x^mtTanabromo^ 
qmnolme^ which crystallises in slender, neazdy colourless needles, and 
melts at 146° (uncorr.), and fi-nitranahromoqmndiney which also 
forms nearly colourless needles; it melts at 126® (uncorr.), and is a 
stronger base than the aj-oompound. The plathiockloyides of both are 
described. A. G. B. 

A Cerium QuiuoUne Nitrate. By G. Willms (Okem. Neios^ 
68 ; 199—200),—When moderately concentrated solutions of ceric 
and quinoline nitrates are mixed, glistening, orange-rod, rhombic 
plates of the double nitrate, Ce(N03)4.(09H7N',HN08)2, form. The 
air-dried salt is amorphous, and melts reiidily, giving ofH nitrous fumes 
and an odour of nitrobenzene. On ignition it frequently detiagi*ates. 

D. A. li. 

Additive Prodptct of Papaverine with Orthonitrobenzyl 
Chloride. By B. v. Sdutteb (Monakh*, 9, 867—862).—20 giums of 
papaverine and 12 grams of orthonitrobenzyl chloride, finely powdered 
ana mixed together, are heated for five hours on a water-bath. The, 
product is extracted with water, excess of the chloride removed by 
agitation with ether, and the additive product obtained from the 
solution in light yellow crystals. These contain varying amounts of ^ 
water according to the method used in drying them The anhydrous 
Jiroduct gives tvumbers for the chlorine and nitrogen which point to 
the composidon OsflHaiNOijG^HjjNOaCl. The nitrai^e, picrat© and 
dichromate ai^e described, as also the platinochloride. H. 0. 

Coustitutioa of the Omclxoua Alkaloids. By Z. H. Skbaup 
(Mcmwtsh.^ 9^ 783-*827).^—This paper contains the details of th6 in¬ 
vestigation of the syrupy oxidation product of cinchonine and quinine 
(Abstr., 1887, 164). The syrup after removal of chromium by means 
of ammonia is treated with barium cbloride and extracted wiihalcohol, 
and is thus separated into two portions, one, which is insoluble^ con¬ 
taining the whole of the barium, and the other free from barium, 
which is soluble. ' , , , , 

sajlt of the organic.arid pre^nt:in;thei|isolm^^^ portion 
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is converted into a lead salt, and this on analysis has the composition 
(C 8 H, 3 N 04 ) 2 Pb. It is the salt of the naonobasic acid CsHigNO^ 
mentioned in the former paper, to which the name cincholeupoidc 
acid is now given. By heating the lead salt with acetic anhy¬ 
dride at 120—180°, one of the hydrogen-atoms of this acid may 
be displaced by acetyl. Distilled with zinc-dnst, a mixture of 
pyridine and its higher homolognes is obtained^ together with a large 
quantity of a non-volatile resin. The action of nitrous acid yields, 
iimong a variety of other products, a bibasio acid of the composition 
CgHiaNsOfi. On treatment with hydrogen chloride, this acid loses 
nitrous acid and becomes converted into the compound C 8 Hj:iK 04 ,H 01 , 
a change which shows that the acid CgHiaNaOs is a nitroso- ot isoni- 
troso-deriyative. On removing the hydrogen chloride from the above 
hydrochloride by means of silver oxide, cincholeuponio acid may be 
obtained in crystals. This acid, although monobasic, probably con^ 
tains two carboxyl-groups, one of which only becomes active in the 
acetyl- and nitroso-derivatives. 

That portion of the original syrup which is soluble in alcohol con¬ 
tains the three bases mentioned in the former paper. Of these the 
last, which is of doubtful origin and whose composition should have , 
been given as CisHibNOs, has been submittc'd to no further examina¬ 
tion, The base OflHnNOa, separated by means of its crystalline 
compound with gold chloride, is here named emohohnpom. It forms 
a crystalline compound with 1 mol. HCl j this has a slight optical 
rotatory power. When oxidised with chromic acid, oinoholeuponic 
acid is obtained along with a number of basic substances. Heated 
with zinc-dust it gives /i}-ethylpyridine as the chief product, but 
no quinoline is formed. By means of acetic anhydride, one hydrogen- 
atom may he displaced by acetyl; the derivative thus obtained has 
the properties of a monobasic acid. By the action of alkyl iodides, 

1 atom of hydrogen may be displaced by an alcohol radicle. The 
nitroso-derivative, CgHifiSTsOs, produced by the action of nitrous acid, 
has likewise the properties of a monobasic acid. The third base 
present, CdH^NO, which is separated by means of its platinoohloride, 
is here identified with kynurine. 

The author discusses the above results with reference to the oon^ 
stitution of cinchonine. He looks on cincholeupone as a secondary 
amine, being most likely a ^-ethylpyridine-derivative, and oousidea:»s 
it probable that cinchonine contains a quinoline-ring connected by at 
least two of its carbon-atoms with an ethylated pyridine-ring. 

'a C. ' 

ColoMome. By G. Jqhankt and S. ZfeisuL 9,866—881). 

—•The vievv put forward by one of the authors (Abstr., 1888, 618} 
that colchicine is methylated colchiceine, and this latter an acetyl- 
derivative of trimethyloolchicinic acid, is supported by synthetical 
evidence: By the action of methyl iodide on sodium cokhidelne, 601-- 
chicine is produced, as also by passing hydrogen'chtorJde through a 
,splution of colchicine in methyl alcohol. In the 
actions a substance is also formed which appears to be 

this, when boiled with dilute' hydrogen ^ 
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metliylcolcliioeine. Oolchicei'ne is produced by the action of acetic 
anhydride on trimethylcolchicinic acid. 

Trimethylcolchicinic acid is found to crystallise with 2 mols. MeOH. 
When heated with sodium methoxide and methyl iodide in mole¬ 
cular pi'oportions, a substance is obtained which the authors call 
tnmetkylcoIchidimethiniG acid^ OOOH'Ci 6 H 9 (OMe) 3 *NM!e 2 , in which 
the hydrogen-atoms of the amido-group in the original acid have been 
substituted by methyl-gi’oups. It melts at 126°. By the action of a 
further quantity of methyl iodide, the methiodide of the methyl salt 
of the above acid is obtained. This substance on ti'eatment with 
silver oxide gives olf trimethylamine, thus showing that it contains 
the NMeJ gi^oup. H. 0, 

J&tion of Acid Chlorides on the Methyl Salt of Ecgonine 
Hydrochloride. By A. Einhorn and 0. Klkin (Ber., 21, 3385—-3338). 
—The methyl salt of ecgonine hydrochloride, CsHtiN'O^COOMe/HOl 
4- is obtained by saturating a solution of ecgonine hydrochloride 
in tnethyl alcohol with hydrogen chloride and heating the product in 
a reflux apparatus for an hour. It crystallises from alcohol in beau* 
tiful, transparent prisms and melts at 212° with decomposition. 

The methyl salt of benssoylecgonine or cocaine, 0 i 7 H 2 iN. 04 , can be 
prepared by heating equal weights of the methyl salt of ecgonine 
hydrochloride and benzoic chloride at 100° for some hours until 
hydrogen chloride is no longer evolved. The base obtained by adding 
an alkali to the product has all the properties of the natural alkaloid 
(compare Liebermann and Giesel, this voL, p. 168). 

The methyl salt of isovahr'ifleogtmine, OisH^isNOi, is formed by 
heating equal weights of the methyl salt of ecgonine hydrochloride 
and isovaleric chloride at 100° for 15 minutes. The base is an oil 
and conid not be crystallised, although its hydrochloride, hydro¬ 
bromide, and hydriodide crystallise well. The platinochlonde^ 
( 0 i 5 H 8 j^N 04 )?,H 8 PtG] 6 , forms large scales. 

The methyl salt of j^hmylacetylecgonvm, 0ieH23NO4, is obtained by 
heating equal weights of the methyl salt of ecgonine hydrochloride 
and phenylacetio chloride at 100° for some hours. It is an oil 
which could not be crystallised, although its hydrobromide and 
hydriodide crystallise well ik^om absolute alcohol. The platinocMonde^ 
(OiaHaaNOO^sHaPtOh, is crystalline. 

The dimethyl salt of orthophthalyldieGgonine^ CasHsaNiiOg, is prepared 
under like conditions from the methyl salt of ecgonine hydrochloride, 

, and orthophfchalio chloride. It is crystalline, and yields a hydr* 
iodide ciyatallising from alcohol in scales. phtinochhride^ 

C^aHaJSTaOfi^HjPtOla, e^stallises in scales. W. P. W. 

OiimamylcocaJne. By G. Lirbbrmann (Ber., 21,3372—3376).— 
Ommmyleegmine^ CiH 70 *C 8 Hi 4 N 03 , is preipared by heating a mixture 
at ecgonine (1 mol.) and half its weight of “water with' cinnamio 
anhydride (1 mol.) oua water-bath for an hourv grinding the product 
with 6-r8 times its weight of water, filtering from unattacked cinhamio 
anhydride and irom cmnamiC the'ethear to. 
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remove all cianamic acid, and finally concentrating to the crystallising 
point. It crystallises in beantifnlj vitreoas, spear-like, an hydrous 
needles, melts at 216° with decomposition, is readily soluble in alcohol, 
and is precipitated fi'om the alcoholic solution by ether. When boiled 
with hydrochloric acid, it is readily converted into cinnamic acid and 
ecgonine, and on treatment with dilute potassium permaugan|te 
solution it is at once osidised, an odour of benzaldehyde being pro¬ 
duced at the same time. The aurocliloride^ C 9 H 70 *CsHi 4 K 035 HAuCh, 
is anhydrous. 

OinnamyJcocfnne^ CgHTO’CgHigMeiN'Oa, is obtained when a concen^ 
trated solution of cinnamylecgonine in methyl alcohol is treated with 
hydrogen chloride and allowed to remain in the cold for 24 hours in a 
closed vessel. It separates from a mixture of benzene and light petro¬ 
leum in beiiutiful crystals with vitreous lustre, showing many faees^ 
melts at 121 °, and is insoluble in water, but soluble in alcohol, ether, 
acetone, chloroform, and benzene. The hydrochkynde crystallises in 
colourless needles, and the platinochhride. (Ci 9 H 23 N' 04 ) 2 ,HsPtCIs, erys- 
tdllises in microscopic needles melting at 217°. W. P. W. 

Inaperialiixe, By K. Tragner (Ber., 21, 3284—3287).—Impmoi- 
me, C 35 H 60 KO 4 , occurs in the bulbs of Frittilaria impmalis, and can 
be obtained in the pure stale as follows:—The crushed bulbs are 
rubbed up with lime, the mixture dried at 100 °, and extracted with hot 
chloroform. The extract is shaken with water acidified with tartaric 
acid, the alkaloid precipitated from the concentrated aqueous solution 
with sodium earbouate, washed and recrystallised from alcohol. The 
yield is 0*08—0*12 per cent. It crystallises in sho»t, colourless 
needles, turns yellow when heated at 240°, brown at 248°, and melts 
at 254°. It is very really soluble in chloroform, moderately in hot 
alcohol, more sparingly in ether, benzene, light petroleum, and amyl 
alcohol, and very sparingly in water; the solutions have a bitter 
taste,f and the specific rotatory power in chloroform solution is [a]p = 
—85*4°. The hydrochloride, C 35 HajN’ 045 HCl, separates from alcoholic 
hydrochloric acid in large crystals and is readily soluble in water 
and alcohol. A yellowish-red pUfiitocMoride, 
and a yellow aurochloride, C 85 H 8 oK 04 ,HAuCl 4 , are precipitated in oily 
dinjps when ether is added to an alcoholic solution of the hydrochloride 
and platinic or auric chloiide; after having been washed with ether, 
both salts separate from hot dilute hydrochloric acid in a crystalline 
condition.^ The sulphate is very hygroscopic and was not ohtaiued in 
a crystalline condition; the oxalate crystallises only from very con¬ 
centrated solutions.^ Most of the usual reagents for alkaloids produce 
precipitates in solutions of the salts. The free base turns pale yellow 
when Ideated with sulphuric acid, and when previously mixed, with 
Stt-ar It fii‘st becomes yellowish-green, then pale-green, fiesh colour, 
chmuy-red, and, after a long time, dark violet. Frohde^s reagent 
colours It greenish-yellow, and with Mandelin’s^ reagent it ^ves an 
ohve-greeu coloration which passes, through red^ish-hrown and 
becomes- dark brown. When mixed with potassium nitrate or 
potassium chlorate, and then moistened with sulphuric acid, it turns 
ei ange-yellow; if, however, the mixturp is previously warned, 
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dark reddish-yellow. The solution in hydrochloric acid fluoresces, 
becomes brownish-green when warmed, and turns brownish-red when 
the heating is continued for a long time. F. S. K. 

Humous Substances, By F. Hoppe-Seyler {Zeit, physiol Chenu, 
13, 66—121).—On the death otf plants or parts of plants, substances 
of a brown colour are formed which are called humous substances. 
Wood, however, often remains white for years. In dry air, or at a 
high temperature, plants can be dried without browning. The 
browning of the surface of a cut apple may be taken as a veiy rapid 
example of tbe process. Bacteria do not seem to be concerned in this 
change. This brown coloration does not occur to any extent in dead 
animal tissues. It is not, however, due to the chlorophyll of plants, 
as it occui’s equally quickly in plants which contain no chlorophyll. 
The almost universal distribution of tannic acid and carbohydrates, 
and especially of cellulose, suggests that these may be sources of the 
humous substance, or it may come from tbe hydrocyanic acid, phenol, 
and nitrogenous compounds of plant tissues. 

Pure cellulose when mixed with mud containing micro-organisms, 
ferments and yields carbonic anhydride and methane in the absence of 
oxygen, but no burnous substance is formed (Abstr., 1886, 923); in 
the presence of oxygen, the cellulose (filter-paper) still remains 
quite white j all sorts of mud being used in the experiments. By 
heating with water at 188—200°, or with caustic alkalis, humous 
substances are formed. Water in glass tubes produced a brown 
residue, and the liquid was found to contain formic acid, catechol, 
and piptocatechuic acid; when platinum tubes were employed, there 
was a brown residue, but the other products obtained in glass tubes 
were absent, as they are due to tbe decomposition of the humous sub¬ 
stance produced by a small quantity of alkali, dissolved out from, tbe 
glass .at the high temperature to which the tubes were subjected. 
Other experiments were performed with strong alkalis, and the result¬ 
ing, gases, as well as the I'esidue, were analysed. 

The fermentation of wood-gum was found to be similar to that of 
cellulose; and it is supposed that the liguic acid may be instrumental 
in the formation of humous substances in turf, peat, &c. 

Tannin red, obtained from certain plants by extracting with water, 
and the phlobaphen of Stahelin and Hofstetter, an amorphous brown 
substance, are apparently derivatives of tannic acid, and may' be 
included under burnous substances. The preparation and propei*ties 
of a large number of these substances are described. They are 
formed by the action of alkalis on vaiuous carbohydrates (dextrose, 
lactose, cane-sugar, glycuronie acid, &c.); from vaiious aromatic 
substances; and those obtained f 1 * 0 in various vegetable sources are 
also described. They are amorphous, differing in percentage com¬ 
position, mostly containing nothing but carbon, hydrogen, and oxygen. 
A few contain nitrogen, like those described by Udrdnszky in uiune 
(Abstr,, 1887, 1133; 1888, 180). ,A derivative of burnous substances 
called humic acid is described, and various names are given to various 
other members of the group. 

The original paper must be consulted for Retails concerning ,their 
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preparation and analysis ; the following summary will, liowever, 
indicate the methods adopted in their separation. . i j t. 

Humous substancOvS fail into three groups; the first includes those 
which are soluble neither in caustic alkalis nor in alcohol, but unite 
^yith alhalh?, forming a slimy mass. This group includes the humin 
and ulmin of Mulder. The second gi*oup consists of those which are 
completely soluble in alkalis, and precipitable from such solutions by 
acids; ti'e precipitate formed is voluminous and jelly-like, and is 
insoluble in alcohol. A part of the tannin reds, and of humic and 
ulmic acids, belong to this group. The substances in the third group 
resemble those in the second with regard to their solubility in alkalis; 
but the precipitate produced by acid is easily soluble in alcohol. 
Phlobaphen, a part of humic and ulmic acids, and the brown acids 
included under the name hymatomelanic acids (which are formed from 
the members of the first two groups by heating with caustic alkalis) 
belong to the third group. 

Cholamide and Hipptiramide. Bv G. PEimzABi (Ohem. Oentr., 
1888,1350-^1351, from X’Orosi, 11, 2.iS—235).—By heating glyco- 
cholic acid for one day at 160—170'=’ with alcoholic ammonia under 
pressure, a residue was obtained on evaporating the liquid, which, 
when recrystallised from aqueous alcohol, appeared as long, silky, 
very deliquescent needles. These are insoluble in acids and alkalis, 
little soluble in boiling water, readily sol^ible in alcohol and ether, and 
melt about 125°* The composition corresponds with that of Htifner’s 
cholamide, CssH^Og-COJirils. Isoglyoocholic acid reacted with ammo¬ 
nia in a similar way. 

Hippuric acid, when heated with alcoholic ammonia for^ four hours 
at 210—^220°, reacted with formation of hippuramide melting at 183°. 
By beating at 260°, a further change took place, ethyl benzoate and 
benzamide being formed. J. W, L* 

Ghiiiethoiiic Acid. By T. Lehmastn (Zeit physiol. Chem.^ 13, 
181—186).—Pbenetoil leaves the body partly in union with glycuro- 
nic acid in the urine. After administration of tins substance, kn acid 
occurs in the uidne called chinethonic acid (Xossel, Abstr., 1881, 631). 
it may be prepared as follow's:—The urine is concentrated, acidified 
with sulphuric acid, and extracted with ethyl acetate; this is sepa¬ 
rated, treated with excess of barium carbonate and distilled off; the 
residue boiled with water, filtered hot, and the filtrate evaporated to 
a small bulk. In a few days, tbe barium double salt oiystallises out; 
this is recrystallised, dissolved in hot water, and neutral potassium 
sulphate added as long as a precipitate of barium sulphate forms; 
this is filtered off, tbe filtrate evaporated to dryness, and the residue 
extracted with boiling alcohol; the potassium salt goes into solution, 
and on cooling, crystallises out; the potassium salts of the ethereal 
hydrogen sulphates remain in solution- Some of tbesU latter are 
formed from the pbenetoil administered. The relation of total sul- 
pburiu anhydride to that combined as ethereal hydrogen sulphates 
in a dog, before the experiment = 8*92; after the aclministra- 
MteM iS grams of pbenetoil it fell to 2*74^. 
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The potassium salt, C^HnOsK 4* HgO, of the new acid, occurs in 
monoclinic crystals, and the silver salt has the foi'mula C^HnOsAg + 
HgO. The free acid, ChHisOb, obtained by treating the potassium salt 
with sulphuric acid, is crystalline, and melts at 346“, When treated 
with dilute sulphuric acid, an oily substance which subsequently 
crysta’dised was obtained; it had the formula CsHidOi, that is, con¬ 
tained one atom of oxygen more than phenetoil. The question 
arises whether the oxygen is united to the benzene nucleus, or is 
derived from oxidation of the ethyl-group. It was lound that on 
decomposing chinethonic acid with hydrogen iodide, quinol is formed, 
and with oxidising agents, quin one is formed easily. The constitution 
of chinethonic acid is therefore 0 Et*C 6 H 4 'C 6 H 907 . W. D. H. 


Physiological Chemistry. 


Digestion in Hydra. By M. Greenwood (J. Physiol, 9, 317—- 
34i4i)j —The paper includes many points of histological interest; 
those which relate to digestion ate summarised thus:—(1.) The 
itjgestion of solids is performed by slow advance over the prey of lip¬ 
like projections of the hydra’s substance. Entomostmca, Nais, beetle 
larvae, and raw meat prove the most acceptable food; innutritions 
matter does not act as a stimulus to digestion. (2.) The digestion 
ot enclosed food takes place entirely outside the endoderm cells 
which line the enteric cavity, and among thede may be distinguished: 
(a) pyriform ceils destitute of large vacuoles, holding secretory 
spherules during hunger, and these empty during digestive actmty; 
(h) ciliated vacuolate cells often pigmented: the water of the diges¬ 
tive fluid is probably derived from these vacuoles, (3.) The pigment 
occurs as brown or black grains; its basis is proteid in nature. The 
pigment resists solution in most chemical reagents; it dissolves 
slowly in nitiic acid. It may be expelled into the alimentary cavity 
during digestion. (4.) A reserve substance of proteid nature accu¬ 
mulates during digestive acts in the basal part of the vacuolated cells, 
and eventually t&es the form of spheres; the excretory pigment 
probably takes its rise in some residue from this absbi'bed proteid; it 
is also, possible that fat is similarly formed., (5.) The medium,iu 
which digestive activity goes on is probably not acid. 

; These observations relate to Mydra fusca. In JS. vlridis, which 
contains chlorophyll (the chloroplastids of Bay Lankester) the mode 
of nutrition seems to be different; gland cells do not form a con¬ 
spicuous feature in its endoderm, and apparently digestive secretion 
ds less aotiva. „ , W., D. H., , 

Influence of tlie Consumption of Water on the Alimentattoh 
of AJaimate^ By W. Hbnnsbebo (BM. 1888, 818-^818),— 

The author controverts the slatementsr ei Mlroker 
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state that ahout 40 per cent, of the water consumed by animals re¬ 
appears in the form of v’aponr. Making use of the statistics of seveial 
experiments, it is shown that the water which appears as urine and as 
dung forms, in sheep 61 to 92 per cent, of the whole water consumed, 
and in oxen, 83 to 93 per cent.; consequently Marcher s figure for 
vaporised water, namely, 40 per cent., is much too high; it should be 
for sheep on the average 25*8, for cattle 12'6. W. P. 

OoagTilation of the Blood. By L. 0. WooLDiiiDGB {Troc. Hoy. 
Soc., 44, 282—284).—An answer to criticisms by Halliburton (Abstr., 
1888, 974). 

Influence of Ethyl-alcohol on Metabolism in Man. By H. 

Kelleb (Zeit physiol. Chem., 13, 128—134).—The experiment was 
cairied out cn the author’s person, and lasted a week; the daily 
nourishment consisted of 500 grams of meat, 500 grams of bread, 
100 grams of butter, 1500 c.c, of spring water, and 2 grams of 
common salt. On the 4th day, 150 o.c. of pure 96 peT cent, ethyl- 
alcohol was mixed with the water. 

The urine was carefully collected, and in it the chlorides, s^phates, 
phosphates, and total nitrogen were estimated. The following table 
gives the results obtained:— 


Day. 

Tqluiue 

Body- 

weight. 


In the Crine. 


Eemitrks. 

of urine. 

CL 

PA- 

SO3. 

N. 

1. 

C.C. 

1746 

gram. 

62800 

3*919 

2-956 

3-399 

20*9 


2. 

1317 

— 

i 1*848 

3*280 

3*255 

22*0 


3...... 

1246 

62250 

' 1-459 

3*288 

3*311 

22*2 


4., .. 

1720 

62250 

i 1*930 

3-848 

3*368 

20*8 

150 c.c. alcohol. 

5,* .... 

sm 

€1400 

1*416 

2 891 ■ 

3*494 

23*1 


6 . 

987 ; 

61850 

1*200 

2*696 

3*323 

23*1 


7...... 

1080 

! 

61905 

! 

1 *441 

3*112 

3*458 

23*1 



From this the following conclusions are drawn 

1. Alcohol acts as a diuretic. This is what previous authors have 
observed (K. B. Lehmann, Miinchner med, Woehensch. 1886, No. 51, 
1887, No. 23). 

2, There is a slight lessening of the nitrogenous output on, the day 
on which alcohol was taken. This is perhaps explicable from the 
destructive action of alcohol on digestive and absorption processes. 
The following days showed a slight increase of the ‘total nitrogen in 
the urine. 

8. The increase of phosphoric acid is too slight, and the length of. 
the experiment too short to draw any certain conclusions concerning 
it. ' - . , 

4. The increase of chlorine is also very slight, and Jmrha;^ dep^ds 
on the diuretic action of the alcohol. *7?* J). Hv ^ 
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Metabolism of Acetanilide in tbe Human Body. By K. A. 
H. Mobkbb (Zeit phfsioh Chem,, 13, 12—25).—Tke urine of patients 
taking this drug (antifebrin) was, as Muller first observed (Veuisch, 
med. WocJiemch., 13.27), red, from excess of urobilin. Tke amount of 
ethereal hydrogen sulphates in the urine is increased, and the urine 
reduces alkaline solutions of cupric oxide and is strongly laevorota- 
tory. The urine was evaporated to a syrup, extracted with 90—9? 
per cent, alcohol; to the extract, half its volume of ether was added, 
and then a warm concentrated alcoholic solution of oxalic acid. The 
potassium ethyl oxalate and the ethereal hydrogen sulphate form a 
compound which can be crystallised and purified by recrystallisation. 
Three preparations were made and analysed, and the numbers ob¬ 
tained correspond with the formula NHAc*C 6 H 4 *S 04 K,C 204 KEfc. 

On taking antifebrin, then, a part of it is oxidised to form paracet- 
amidophenol, and is excreted as an ethereal sulphate; whether other 
similar acids are formed it is not at present possible to say. 

The strongly Imvorofcatory reducing substance is probably a deriva¬ 
tive of glycuronic acid. W. D. H. 

Metabolism of Furfaraldebyde in Fowls. By M. Jaff^ and 
B. OoHN (B&r.y 21, 3461—3465).—When fui’fnx'aldehyde is given to 
dogs and rabbits, a glycocine compound of furfnracrylic acid is 
excreted in small quantity in the urine (Abstr., 1887, 1032). It is 
possible, however, that this compound is the chief transformation- 
product of furfuraldehyde, and that the greater part is further 
oxidised in the organism, a small proportion only escaping oxidation 
and appearing in the urine, since experiment shows that rabbits fed 
with furfuracrylic acid in quantities amounting to 6 grams, exca*ete 
barely 0*5 gram of the glycocine compound of the acid, and about 
2 grams of pyromykuric acid, no less than 60—70 per cent, of the 
furfuracrylic acid undergoing decomposition in the organism, 

Furfuraldehyde in aqueous solution was given to fowls, partially 
by the mouth and partially by subcutaneous injection, in quantities 
of 0*5—I gram per day. The action was very marked, and resulted 
in death in the majority of cases after a few days. Pyromucic acid 
and pyromucornithuric acid were present in the excreta, but no trace 
of furfuracrylic. acid or its derivatives could be detected. 

Fyromucornithurib acid, Cj6Hi6N20a, crystallises in very small, 
colourless needles or short, thin prisms, melts at 186°, carbonises when 
strongly heated with the evolution of a pungent* odour resembling that 
of acraldehyde, and is sparingly soluble in ether, but readily soluble in 
alcohol, acetic acid and hot water. When heated with baryta-water, 
it hydrolyses quantitatively into pyromucic acid and ornithine (Abstr., 
1878, 584). W. P, W, 

Is the Benzene-nucleus destroyed. in the Body P By lY. 
JwALTA (Zeit phydoh Ghem,^ 13, 26—81).—A dog was fed on meat 
mixed with a known weight of neutral sodium phthalate; b^fpre and 
after the experiment it was fed on bone, so that the faeces during the 
time of experiment could easily be distinguished froiii tho^ before 
aud after. The urine and the fmoes we3?e examined. 
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Tlie fseces contained 29*55 per cent., and the nrine 12*95 of the salt 
given; 57*5 per cent, was therefore nnaccounted for j in a second 
experiment 68*76 per cent, was lost. There was no^ increase in 
ethereal hydrogen sulphates in the nrine, and gljcuronie acid com¬ 
pounds were also absent. Hence, not being able to account for the 
loss, the author concludes that the substance bad been destroyed, 
and therefore that the benzene-nucleus can be destroyed by the animal 
body. W' H* 

Chemtical Examination of the Suprarenal Capsules. By F. 
^FARiNd-Zuco {Ga‘:izetta^ 18, 199—207).—In 188tl, Foa and Paliacani 
i>roTed the poisonous nature of the extract of the suprarenal capsules, 
but did not succeed in isolating the compound which gave this 
property to the extract. The author commenced his researches by 
Ctmfirniing this statement as to the poisonous nature of the extract, 
aud found that a few c.c. of it was sufficient to cause death in a 
large rabbit when injected hypodermically. If, however, the solution 
was rendered slightly acid or alkaline, it no longer had any toxic 
power. 

After various fruitless attempts to isolate the poisonous substance, 
the following method was adopted: Some 500 suprarenal capsules of 
the ox were ground up with about five times their hulk of water, and 
the mixture heated on the water-bath for some four, to five hours. 
When cold, the liquid portion was expressed, and the residue again 
treated four times successively in the same manner. The extracts were 
united, and their proteid matters precipitated by adding to the liquid 
its own volume of alcohol and half its volume of ether- After sepa* 
rating the precipitate, the alcohol and ether were removed by distilla¬ 
tion, and acetate of lead added to the filtered solution. The abundant 
brown precipitate thus formed was removed, and the clear solution 
carefully precipitated with basic acetate of lead, which then threw 
down a dirty white precipitate consisting of lead chlorifle and organic 
lead sails. The clear sfdiition, after treatment with magnesia or, 
better, with argentic oxide aud filtration, gave precipitates with all 
the general reagents for alkaloids, such as auric chloride, potassium 
mercuro-iodide, &c. The aurochloride was prepared and analysed, 
when it was found to have the composition of neurine auroefiloride, 
C 5 Hi 20 N,HAu€l 4 , with which it agreed in physical properties and in 
yielding trimcthylamine when decomposed. The platinochloridc, 
(CsHi 20 Fr) 2 ,H 2 PtGl 6 , was also prepai-ed and analysed. 

The lead precipitate was next examined; after being Well washed, 
it was suspended in water, decomposed by hydrogen sulphide, filtered, 
and the filtrate treated with baryta-water, which threw down a pre.* 
cipitate of barium phosphate. The excess of baryta was then removed 
from the solution by means of carbonic anhydride, and the clear 
liquid precipitated by basic acetate of lead, which threw down lead 
chloride mixed with lead salts of organic phosphatiq acidsl It wa^ 
found to be impossible to separate these acids, hut the presence 
cerophosphqrie acid in the mixture was proved. " * 

How, ®dthbugh the presence of neurine in the suprarenal 

not of hSelf acoonnt for the powerfully toxic action^ .ol' the 
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extract, it was found that if the mixture of organic pliospliatic acids 
mentioned above is saturated with neurine, a liquid is obtained which, 
even when very dilute, has all the poisonous properties of the extract 
itself. Experiments were also made with neurine orthophosphate 
and glycerophosphate prepared synthetically. It was found that the 
phosphate is far more poisonous than the hydrochloride ; whilst the 
glycerophosphate is intensely poisonous, 0*1 of a milligram being 
sufficient to hill a frog. 

The poisonous principle being a compound of neurine with an 
organic phosphatiq acid, it is easy to understand how the action of 
acids or alkalis by destroying this combination renders the extract 
innocuous. 0. E. Gr. 

Sugar and AUantoin in Ascitic Fluid. By R. MosciiTELLi 
(Zeit physiol. Ckern., IS, 201—204).—In a small number of cases of 
cirrhosis of the liver, sugar occurs in the urine (Gobrat, Lyon. Med.^ 
1875, STo. 15; Lepine, Gaz. med. de Paris, 1876, 126; Quincke, 
Berlin. Min. Wochensoh., 1876, No. 38). 

In the present case of liver cirrhosis, the urine was scanty, and 
gave no sugar reaction. The ascitic fluid, however, contained 0T6 
per cent, of sugar. This was estimated by Fehling’s method. Con- 
firmatory tests, including the fermentation test, were also successful. 

A crystalline substance was also separated in small quantities from 
the same pathological fluid, which chemically and crystdlographically 
was identified as allantoin. W. D. H. 

Antiseptic Action of Bile AcidSp By P. Limbotjbg (Zeit. physiol 
. Ohem., 13,196—201).—Bile and the bile acids have long been sup¬ 
posed to have an antiseptic action in the alimentary canal. The 
present research is directed to determining more accurately whether 
this is the case, by means of quantitative analysis. 

Hirscbler (Abstr., 1887, 310) has shown that pbospbomolybdic 
acid precipitates some of the products of digestion (peptone, propep¬ 
tone, Ac.), while it does not precipitate certain others (amido-aoids) ; 
these may he respectively termed Groups 1 and 2. 

. Artificial pancrcntic juice was mixed with Witters peptone,^' and 
infected with bacteria from dog’s fssces. Digestion was then allowed 
to take place, a solution of sodium cholatje being added' to a certain 
number of the specimens. 

At the end of a certain mterval, the following determinations were 
made:—(1) Total nitrogen; (2) nitrogen bf substances belong to 
group 2 ; and (3) ammonia. The following tables (p. 292) give the 
results .in percentages in two series of experiments. 

The 'quan^ty of atriido-aoids and of ammonia in the specimens 
where the bile salt was present is thus smaller than in those where 
the salt was absent. In other w;ords, these experiments performed 
outside the body fully confiricn what one has been accustomed to 
believe occurs in the alimentary canal, namely, that bile prevents or 
hinders changes of a putrefactive nature there, W, D:. H. 



Mfcrogcn in Oroup 1. Nitrogen in Q-ronp 2. Nitrogen in Ammonia, 



Aft©r24hours.,. ..I 50'7 44'6 32*9 49*1 65*1 66*0 0*16 0 26 1*10' 
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Carbohydrates in Normal Urine. By IST. Weidunski (ZeiL 
'physiol. Ghem., 13 , 122—127).—Briicke, Bence-Jones, Pavy, Huizinga, 
Abeles, and others have affirmed the constant presence of small 
quantities of dextrose in normal nrine; while others—Seegen, Kiilz, 
Moscatelli, &c., have denied it. The more recent work of Hdranszky 
(Abstr., 1888, 180, 863) shows that carbohydrates are normally 
present in small quantities, and Landwehr (Gentr. Med, Wtss., 1885, 
369) prepared animal gum from normal human urine. 

In the present research, the urine was shaken with excess of benzoic 
chloride ; insoluble benzoyl compounds of the carbohydrates are thus 
formed and crystallise out. Estimation of the carbon and hydrogen in 
these gave a result intermediate between tliose obtained by control 
experiments with glycogen on the one hand and dextrose on the 
other. This led to the conclusion that probably a mixture of two 
carbohydrates is present; this was confirmed by treatment with 
sodium hydroxide; pai't went into solution and the remainder was 
undissolved. The insoluble residue was soluble in alcohol and gave 
the tests for grape-sugar; the soluble part was found to consist of a 
substance having the reactions of animal gum. W. D. H. 

Glycogen in Diabetic Urine. By W. Lecbe (Gliem. Gentr., 1888, 
1278—1279, from Virchow's Archiv, 113 , 392—393).—In the precipitate 
obtained by the addition of alcohol to the urine of healthy persons 
and of those su-fiering from diabetes insipidus, the author could not 
find any carbohydi*ate or glycogen; in the urine of persons suffering 
fk>m diabetes mellitus, however, a carbohydrate in varying quantity 
was detected which proved to be glycogen. J. W. L. 

Physiological Action of Paraxanthine, By G. Salomon {Zeit. 
physiol, Ghem., 13 , 187—1&5).—Recent researches on the physiolo¬ 
gical action of caffeine and allied substances have suggested the 
necessity,of working out the^ action of paraxanthine which is an 
isomeride of theobromine. 

The experiments were made mostly on fiegs; the lethal dose for 
these animals was found to be a weight equal to 0 15 to 0*2 per 1000 
of body-weight when administered subcutaneously. Given by the 
mouth, larger doses are necessary to produce both physiological effects 
aiid death; this is even more the case when paraxanthine is given in 
the solid state—for the crystals are very insoluble Like xanthine, 
theobromine, 'and caffeine, this drug has an action both on the central 
nervous system and on the muscles; the action on the muscles occurs 
when the drug is applied locally to them. Their excitability is 
lessened, and ultimately disappears altogether. The muscles become 
hard, but complete rigor of the muscles during life is never seen. 
The action on the central nervous system is . seen in abolition of 
refiexes. 

The action, of all these drugs is thus very similar; all produce the 
same creeping movements; then the disappearance of all spontaneous 
muscular activity and conaplete abolition of refiexes without a, pre¬ 
liminary increase ; the heart remains intact* Respiration is similarly 
affected by both theobromine and paraxanthine; it is firiMj hurried, 
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tlieB slowed, and after death the Inugs are found to be fully dis- 

tended. i.- • 

Caffeine produces a rapid rigor of the mnscles after “death; this is 
not markedly the case with paraxanthine. 

A few experiments on warm-blooded animals (mice) gave the fol¬ 
lowing resnlts: paresis of the hinder extremities and increase of 
reflex actirity, producing tetanns; peculiar creeping, dragging moTe- 
meuts are thus produced. The dose of the poison must be twice to 
four times as large as for frogs. 


Chemistry of Vegetable Physiology and Agriculture. 


Contstituents of Hedera Helix. By H. Block (Arch, Fharm, 
[3], 26, 953—984).—The anthor confirms Davis’ view that Posselt’s 
hederic acid obtained from the fhiit of the ivy is not an acid. 
Posselt’s results were confirmed as to nhe presence of hederatannic 
acid, oleic acid, and another acid, and glycerol. Cholesterin was also 
found in the fruit. From the leaves was obtained hederc^glucoside^ 
CS 2 H 62 O 10 + 2 H 2 O, which loses I mol. of water at 100®. ^ Treatment 
with 4 per cent, sulphuric acid slowly causes decomposition, thus: 
0320-62010 'b ^0aO C 8013 O 8 "f" O 2604 O 4 “f" 2020 . The leaves also 
yielded carotin. An aqueous extract made from 20 grams of dif¬ 
ferent parts of the plant was titrated with normal potash solution, the 
amount of alkali nsed was respectively for the root, IIT c.c.; stem, 
14‘2; small leaves, 18*6; middie-siaied leaves, 17*6; large leaves, 17-8. 
The mineral constituents of 100 grams dried at 100® are g^iven in the 
following table:— 



Stem. 1 lieayea. 


E2O . 
3S%0 
CaO , 
MgO. 

FeaOg 
HnO. 
AI2O3. 
Hei , 

OOg • 


0*5333 0*6778 1*3381 

0-0261 0*0234 0*2179 

2*7100 1*5189 5-0432 

0*1550 0*2902 0*8450 

0-0345 0-0681 0*0781 

0*0059 0*0148 0*0074 

0-0022 0*0031 0*0393 

0*0364 0*0124 0*0819 

0*1214 0-1787 0*7115 

0*2192 0*2833 0*5841 

2-3527 1*6076 4*2884 


























VEGETABLE PHYSIOLOGY AND AGRICULTURE. 295 

Bare Constituents of the Ash of the Sugar-beet. By E. 0. v. 
Lippmann (Ber,j 21, 3492—3493).—The author has detected boric 
aeid, vanadium, manganese, csssium, and copper in minute quantities 
in the ash of the sugar-beet. The occurrence of boric acid and 
csssium, either in the sugar-beet or in products derived from it, seems 
hithei’to to have escaped notice. W. P. W. 

Presence of Nitrites in Plants. By T. Mobdbrman (Ann. 
Agromm., 14, 423—424).—In the water exuding from the curved 
teeth on the leaves of a fuchsia plant, the author has detected nitrites 
by the following tests: potassium iodide, starch, and sulphuric 
acid; ferrous sulphate and sulpbun'c acid; sulphanilic acid and 
naphtbylamine sulphate; diphenylamine and sulphuric acid; rosani- 
line in glacial acetic acid; and phenol and mercury nitrate. In the 
soil itself nitrites could only be defcected by the extremely sensitive 
reaction with sulphanilic acid. J. M. H. M. 

Occurrence of Boric Acid in the Vine and in Wine. By 
O, Batoijbt 21, 3290—3292).—The author has examined 

G-erman, Prench, and Spanish wines, and found that boric acid was 
present in every case; boric acid is also contained in the leaves, 
tendrils, Ac., of the grape vine (compare Ripper, Weinha^u u. 
Weinliemdd. No. 36,1888, and Solstein, Pharm. Zeit, 33, 312), 

F, S. K. 

Vegetable Fats. By H. Jacobson (ZeiL physiol. Ohem., 13, 32— 
65.)—The fats in peas, beans, vetch and lopinus seeds were investi¬ 
gate. The raw fats form thick, nearly black masses with a strong 
aromatic odour, and are easUy soluble in ether, chloroform, carbon 
bisulphide, Ac. 

The fet was first saponified with 25 per cent, sodium hydroxide; 
the lead soap was also prepared; ether extracts of the two soaps 
were prepared, and also the fatty acids. There were, therefore, the 
following preparations to be investigated;— 

(1.) The mother-liquor after saponifying with soda, 

(2,) The ethereal extract from the sodium soap, 

(3.) The ethereal extract from the lead soap. 

(4) The fixed latty acids: 

Fat from Beam .—^The seeds contained IT? per cent, of fat, 
(1.) The mother-liquor from the soda soap contained the black 
pgment which was not farther investigated, glycerol, and volatile 
fatty acids, especially valeric. A considerable quantity of chlorine, 
trimetbjlatnine, and glycerophosphoric acid was also obtained; the last 
from decomposition of lecithin, The choline was identified by elemen¬ 
tary analysis; its platinoehloride was also prepared. (2.) Theethereai 
exiiaot from the liida soap contains a substance like cholesterin. , In 
elemental compo^tion it agreed pretty well both with animal 
cholesterin ^nd «dso witti the paracholesterin prepared by Reinke and 
Eodewald (Abstr,, 1881, 753) from AHkeSiM sejpiimm, and the 
phytosterin prepared by Hesse(4n^^^,T92, ;l?9) win peas. : These 
compounds are probably isomeric, . 131*6** to 

(uncorr,) ; its epecific rotetory ^32% 
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wliicli is tiie same as that of phytosterin. The benzoic acid compound 
■was prepared: it crysfcallises in thin^ bright, rectangular plates, easily 
soluble in ether and chloroform, and melting at 145—145'5° (uncorr.). 
The acetyl-compound was also prepared. (3.) The ethereal^ extract 
of the lead soap contained the lead salts of oleic and eimcaic acids, 
(4.) The fixed fatty acids separated by the fractional method con¬ 
sisted ehiefiy of palmitic acid, and an acid of the formula O 24 H 46 O 3 
(see also Stiircke, ihid.^ 223, 307), Stearic acid was absent. 

Fat from Vetches ,—The seeds contained 3 per cent, of fat. (1.) The 
mother-liqnor from the soda soap contained only small quantities of 
volatile fatty acids. Lecithin was also present. (2.) The ethereal 
extract of the soda soap contained a substance exactly similar to the 
cholesterin of bean fat, (4.) The fatty acids consisted of oleic and 
other acids, whmh were not further investigated. 

Fat from Feas .—The seeds contained 1'79 per cent, of fat. (1.) The 
mother-liquor from the soap contained lethioin; volatile fatty acids 
were also present in greater quantities than in either beans or vetches, 
(2.) Cholesterin was prepared from the ethereal extract of the soda 
soap, as in previous cases; after removing it, a snbstance resembling 
ceryl alcohol in elementary compogition, crystalline form and melting 
point was separated out. (3..) The fixed fatty acids consisted chiefly 
of palmitic acid. Stearic acid was absent, or only present in mere 
traces. Oleic acid ^composed 90 per cent, of the fatty acid obtained 
from the fat of peas. 

Fat from Lupine Seeds .—^The seeds contained B per cent, of fat. 
Volatile fatty acids (rather less abundant than in peas), lecithin, 
cholesterin, ceryl alcohol were present, as in pea fat. Of the fatty 
acids, oleic acid was by far the most abundant, then came palmitic 
acid, and then arachidic acid. Mere traces of stearic acid were 
present. W. D. H, 

Gluten and its Presence in Wheat-grain. By W. Johannsen 
(Ann. Agronom,, 14, 420—423).—Against the hypothesis of a special 
ferment which, in the ordinary process of obtaining gluten from fiour, 
converts certain globulins (vegetable myosin) into.that substance, 
the author cites the following observations:—^An artificial flour, made 
by mixing dried and pulverised gluten with pure starch, or by mixing 
moist gluten with starch, and drying and pulverising the mixture, 
yields a paste of gluten by the ordinary process, just like common 
flour, and, moreover, behaves in exactly the same way to heat, acids, 
and mercuric chloride, in respect of the quantity of gluten yielded. 
The injurious effect of mercuric chloride is immediate when strong 
solutions (1 per cent.) are employed; with weak solutions it is 
gradual, and increases with the length of time during which th^ 
mixture of flour and water is left at rest before washing on the sieve; 
and the quantity of gluten obtained when mercuric chloride is added 
is always greater with a fine sieve than with a coarser one. Hence the 
author believes this injurious influence to consist simply in a tanning 
or coagulating action on pre-existing particles of gluten.^ TFsipg the 
^ieroscQpe, the author finds that gluten does m^t exist in the gralh in 
^^^^tion usually assigned to it, namely, the hgrei?® of 
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endosperm cells, whicli really contain small and slightly resisting 
particles o£ nitrogenous matter, lodged in a soft protoplasmic mass 
rich in fatty globules. The alleged aleurone grains observed in 
these cells by Hartig, the author states to be fat globules disengaged 
by contact with water. The deeper and smaller cells, inside of the 
penpheral endosperm, are the ones containing the gluten, which is in 
a dry condition, inclosing grains of starch. Teasing in a drop of 
water sets these starch grains free, leaving the gluten in the form of 
viscous filaments. J. M, H. M, 

Erythroxylon Coca grown in India. By 0. J. H. Warden 
(Ckem. News, 68, 249—251, 260—262, 27B—276).—Several samples 
of Erythroxylon coca leaves, grown in various districts in India, have 
been examined by the author; the mode of culture, altitude, and 
meteorological characters of the district, the kind of soil and manur¬ 
ing, and the methods of curing, being taken into consideration. The 
alkaloid was estimated by Squibb’s modified method:—^the dry pul¬ 
verised leaves were moistened with alcohol acidified with sulphuric 
acid, pereolafed with alcoholy the percolate mixed with acidified water, 
Hud extracted with ether, then rendered alkaline with sodium car¬ 
bonate, and again extracted with ether. This extract was washed 
twice with water, dried and weighed;: the amounts of “crude 
alkaloid ” so detennined are given in the following table :— 


District where grown. 

Moisture. ; 

Per cent, dry leaves. 

Ash. ! 

Crude alkaloid. 

Banehi, young leaves . 

6-18 

en 

1 ‘X39 

„ mature leaves ......... 

8*22. 

8*99 

0*883 

Areattipore, Cachar,........... 

6*08 

?-39 

1*369 


6*72 

6‘36 

1*671 

Drtrjeeling.... 

: 10*37 

7-58 

1*115 

AJipore, Calcutta... 

1 10*42 

10-23. 

0*368 

Matelli ...... 

1 9*30 

12-18 

1*022 

Chulsa, Dooars................ 

6*71 

7-62 

0*610 . 

Jaunpbre.... 

10*05 

12-64 

0*671 


The crude alkaloid was very faintly yellow, and in no case showed 
any tendency to crystallisation, although attempts were made to 
induce crystallisation by extracting at various temperatures, and 
without applying heat, and by employing different acids and solvents. 
The alkaloid obtained is, iievertbeiess, quite similar to cocaine from 
other sources in its physiological action, except that it seems to be 
more active. It dissolves readily in hydrochloric acidy and yields 
a soluble and insoluble plaiinochloride, the former containing 18^75, 
the latter 18^88 per cent, of platinum; di^repancies from the theose^ 
deal are assumed to be due to a variable quantity of ooctoine (Sesse, 
Abstr,, 1887,, 1125) in the alkaloid from Indian leases. Both piiti- 
num salts yielded ^ses producing marked amesthetio effeefcs^ on the 
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tongue; Howard lias observed that the insoluble platinocbloride ob¬ 
tained from other leaves was devoid of this property (Abstr., 1887, 
1126). In one instance stellate crystals of the base from the soluble 
platinum salt were obtained. Applying Williams* method, the crude 
alkaloid showed 2*89 per cent, of impurity, but the precipitates were 
not crystalline. It is noted that after the addition of ether to the 
acidified alcoholic solution, larger deposits of the sulphur-yellow 
cocatannic acid were obtained from those samples containing the 
highest percentages of alkaloids, it is hence suggested that possibly 
cocaine exists in the leaves as cocatannate. 

Methods of cultivating the plants are de'^crihed: the leaves are first 
gathered years after transplanting, subsequently, whenever they 
are sufficiently mature; and, although the method of curing does not 
appear to affect the quality or quantity of the alkaloid obtained, never¬ 
theless it is best, taking into consideration Paul’s experience, to dry 
them, soon after gathering, at as low a temperature as possible, and 
when dry and cold to pack them, closely in air-tight chests, aa they 
are very hygroscopic. The quantity of alkaloid produced increases 
with the age of the plants (which attain a height of from 2 to 6 feet) 
up to 10 years, and after 20 years a slight failing ofr is observed!, 
although they are in their prime even when 35 or 40 years old, 

Prom the above results, obtained from plants and leaves of various 
ages, it would seem that, in India, neither altitude nor rainfall have 
much infiuenoe on the proportion of alkaloid in the leaves. The ash, 
in aE cases except one, was white, the exception being an ash of a 
reddish hue from mature Eanchi leaves. A partial examination of 
some of the ash showed that they contained the following per¬ 
centages :— 


Seouples from 

Soluble ccmatituents. 

£ oal. as KHOi 

BageeKng.. v,. 

44-42 

29 - 2 $ 

Alipore, Calcutta ........ 

34-60 

19*13 

Arcuttipure, Caelior...... 

59-03 

29*84 

lEateili . 

64-17 

31*86 


So that both nitrogenous and potash manures will probably be 
required in the future to keep up the yield from the same plantation 

B, A. L. 


Tolatile Alkaloid in Peppei^, By W, JoaifSTONB {Ohm. 58 
235).---A volatile alkaloid, seemingly from the analytica! data piperi¬ 
dine, h^ been observed by the author in i^pper, and chiefly fr the 
husks. Nine samples of black pepper contained a maximum of 0"77 
a minimum of 0*39, and a mean of 0*S6 per cent. Long pepper 0*34 
^pper refuse 0*74, three samples of white pepper 0*84 0*21, 0*42 
corresponding black pepper gave A maximum 
a minimum of 5*21, and a m^ of 8'25 per oemi . / 
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Composition of Rain-water. By A. L^yy {Bied, Gentr,, 1888, 
793—795).—The results of a second set of 11 years’ examination of 
rain-water for nitrogen, are here given, and the quantities obtained 
during the warm and cold seasons of the year are kept separate. The 
average during the several months of 10 years are as follows:— 


Ammo7iiacal Nitrogen per Sguare Metre. 


January.. 
February . 
March ... 
April .... 

May. 

June. 


82*3 milligrams. 


59*6 „ 

66*8 „ 
95*3 „ 

70*7 „ 

95*4 „ 


July .... 
August.. 
September 
Ocfcober.. 
November 
December 


72*1 

102*7 

93*3 

88*3 

83*6 

91*5 


milligrams. 


making a total of 1001*0 mgrm, per square metre per annum, or 
10*01 kilos, per hectare. 

As to the nitric acid nitrogen, the average was 3*85 kilos, per 
hectare. Dew, fog, and snow-water are richer in ammonia than rain, 
whilst they are poorer in nitric acid. E. W, P. 


Salt in Rain-water. By Gt. Bblltjcci (Bied. Ce^itr,, 1888,795).— 
At Perugia, 120 Mlom. from the sea, and at a level of 412 metres 
alxjve it, there was found in the mh-water during the months of 
March to December, 1886, an amount of sodium chloride equal to 
3*734 kilos, per hectare per month, and during the whole of the year 
1887 there was carried down a total of 42*531 kilos., or 3*544 kilos, 
per month per hectare; taking the rainfall for the two periods into 
aoconnt there was found 5 mgrms. per litre. As in England so in 
Italy, the rain of the winter months contains more salt than that of 
the summer. B. W* P. 

American Red Clover. By F. Nobbe (Bied. Omtr., 1888, 
821-^826).—The yield aud hardiness of American red clover are com¬ 
pared with that of European clovers, with the following results:— 
American clover stands considerably behind Holstein, Silesian, or 
Saxon seed. The heaviest crop was obtained from Holstein seed, 
whilst the lightest was from Steiermark. Gow-grass proves to be a 
plant of feelde powers for in the second year of its growth, the crop 
w^ very small and innutritions. The presence of rye-grasses reduces 
the yield of clover, so that it is unadvisable to mix clover seeds with 
more than 6-—8 kilos, of grass seeds per hectare. B.. W. P. 

Value of Basic Slag as a Manure, as compared with Soluble 
phosphate and Bone-meal. By E. Heiben (Bied. Oentr., 1888, 
798—^800).—^The crop was a mixture of vetphes and bats (2 ; 1) 
manured with superphosphate, basic slag, and boiled-bohe meal,^ all 
assisted by nitre. The results were unsa^aclory, and from them 
no definite conclusion can be drawn save that basic slEg was not In 
this case the best manure. .. , , . . E, W. P.. 
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Manuring Experiments on Heavy Soil. Bj E. Heiden (Bied, 
Cmtr., 1888, 809—812).—In a former commnnication, an account was 
given of the experiments in whichfor 10 years plots had been manured 
respectively with the same manure; in 1885 they were all manured 
with farmyard manure, yet the yields were not equal, but in 1886 
nitrogen and soluble phosphates were added, and then the results 
were^ equal; finally peas were sown in 1887, and manured with phos¬ 
phoric acid^ and^ potash, with the result that the plot previously 
manured with lime brought the highest crop, next followed super¬ 
phosphate, the lowest yield being off the ammonium sulphate plot. 
These crops show how necessary the presence of lime is for legu- 
minosae, especially on soils poor in that substance; they also show 
that for this purpose the addition of lime as lime is preferable to its 
addition as phosphate. E. W. P. 


InfineHce of the Concentration of the Cream in Butter- 
making.^ By J. Sebelien (La.7idw. YersueJis-Stat.^ 35, 321—335).— 
To examine a statement of Kirchner’s (Milckzeihcng, 1887, 733), the 
author made a series of experiments in which cream was taken and 
mvided into two portions, from one of which'butter was made after 
the addition of half, or once or twice its weight of skim-miIk, and 
from the other portion without any addition. In some of the experi¬ 
ments, the cream was soured before churning; in others it was churned 
sw^t. With a few exceptions, the experiments pointed to the fol- 
lowmg conclusions. Both with sweet and sour cream, the, percentage 
butter-milk was smaller when the cream was diluted 
than when it was immixed, the difference being greatest when it was 
churned sweet; but^ on calculating the absolute amount of fat left in 
the butter-milk coming from equal amounts of cream, it was found 
fat was left in the butter-noilk when the, cream had been 
aiiuted, and the differences were again greatest in the case of the 
sweet ^eam. The time taken in churning was longest, when the 
cream h^d been diluted. The dilation appeared not to. affect the 
composition of the butter. JB[ H B 


Analytical .Cieniistry, 

for Estoating the Amount of Gas Dlsappeariua 

tion desmbe an apparatus snitable for the deterikina’ 

a St® ® g»s ^sap^aring in combination. It consists 
a’^ell-pai affined india-rubber stopper, tbronffh 

P®®®’ beat at right amrlfs 

ai.d fitt^ with a stopcoeh; the other of wide bore, termioaMne 
’Ritbm the bottle m a large thin bnlb, and oarrring a piece of indit? 
^gr tubing at the other end. In eaperimentmg wiih^gaooeUuipij , 
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for example, the bulb is filled with fbe fibre, and a glass rod is thrust 
through the piece of india-nibber tubing, so as to press on the fibre; 
the bottle is filled with chlorine, the stopper inserted, and the bent 
tube, with the stopcock closed, connected with a gas apparatus having 
a suitable interyening stopcock for adjusting levels, which is done, with 
both stopcocks open, as soon as the temperature is right; the stop¬ 
cocks are then closed, the bnlh broken by means of the rod, the bent 
tube stopcock opened, the rising column of mercury then indicates the 
progress of the reaction, which is vigorous and well defined with 
lignocellnloses. A tnbe filled with fibre is placed between the bent 
tube and gas apparatus to intercept any chlorine, though none has 
been observed to difiuse, D. A, L, 

Graduation of Tubes for Gasometric Purposes. By Ber- 
THELOT (Jrm. GMm. Fhys. [6], 14, 279—286).—The author recom¬ 
mends the following method for graduating very exactly, or for 
verifying the graduation of tubes throughout their length. The 
tube pi^ed vei*tically is filled with pure mercury so that the level of 
the inetal is slightly above the orifice of the tube, care being taken to 
expel ail air-bubbles. A moderately thick piece of perfectly flat glass 
is then pressed over th^ mouth of the tube, the whole inverted and 
weighed to within about 1 cgrrn. A corner of the glass plate is then 
slighidy separated from the tube so that a small quantity of mercury 
escapes. Aiter replacing the plate, the whole is placed on a horizontal 
surface and the graduation corresponding to the horizontal tangent at 
the surface of the meniscus carefully noted by means of a magnifying 
glass or small telescope. The loss in weight is then ascertained by 
weighing the tube as before or by weighing the mercury which has 
escaped, and this value, divided by the density of mercury at 
the ,tempei*ature of the experiment, gives the exact volume of the 
tube shown by the graduation in question, 8 to 10 such operations 
can be made, successively with the same tube in one hour. 

P, S. K. 

A New Form of Eudiometer* By W. Marcet (Proc, Boy. JSoc,, 
44, ,383—387).d~A eudiometer tube, open at the lower end, plunges 
into mercury; at the upper eud is a steel cap fitted with a three- 
way stopcock which allows the eudiometer and ttlbes to be washed, 
either with pure hydrogen from a gasholder or with the air to be 
analysed. Hydrogen is first introduced, and then air. Eesults ob¬ 
tained with this apparatus are given. H. K, T. 

Calonmetric Bomb as a Combustion Furnace for Ultimate 
Analysis* By A. Euoart {Ohem* 58, 284),—The author 

suggests the possible adoption of the calorimetric bomb, filled with an 
atmoBpheie of dry oxygen under pressure, for quantitative combustion, 
small absorption vessels for estimating the water and carbonic acid 
formed being introduced inside the bomb. A bomb much smaller 
than that usdd for calorimetric purposes would do. B. A. L. 

Estimation of Hydirogen Peroxide. By 0. T. Kikgzitt 
{Analyst, IS, 62—63).—The author^ has showi, (Trauev» ;1880, 803) 
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that hydrogen peroxide can he determined by adding a sufficiency of 
potassium iodide and sulphuric acid and titrating the liberated^ iodine 
with thiosulphate. To titrate 10 c.c. of a 2-'s^oInine solution ^ (to 
which strength stronger solutions should be dilated) there is required 
20 c.c. of a 10 per cent, solution of potassium iodide and 20 e.c, of 
dilute sulphuric acid (1 to 5). If a stronger potassium iodide solution 
(10 c.c. of 20 per cent.) is used, half that quantity of acid is enough. 
With smaller quantities, either of iodide or of acid, less thiosulphate 
was consumed, and the colour returned on standing. M. J. S. 

Estimation of Chlorine. By G-. LmossiER and M. Lignon (Bull. 
SoG. Ohim., 50, 354—855).—The cold or slightly warm solution of 
the chloride is precipitated with mercury nitrate; the analysis is 
carried out in a manner similar to the other acids (this vol., pp. 75 
and 308). Poirrier’s orange is nsed as indicator. The method may 
be used in determining chlorine in urine. N. H. M. 

Volnmetnc Estimation of Chlorine, By J. T. Whiti (Ohem. 
New^, 58,229—230) .—About 45 c.e. of a solution containing chlorides 
is mixed with 1 gram of permanganate and 5 c.c. of sulphuric acid 
diluted with an equal volume of water; this is then gently heated in 
a current of earhonic anhydride free from acid, the liberated chlorine 
absorbed in a solution of potassium iodide, and the free iodine titrated 
with thiosulphate; the results obtained are good. It bromine and 
iodine are also present in the solution, the former is first separated by 
boiling with permanganate and aluminium sulphate (free from or 
containing a known quantity of. chlorine) ; the chlorine may then be 
estimated in the above manner, and the iodine remains behind as 
iodate. 

The iodine of an iodide may be distilled from mixtures containing 
chlorides and bromides by ferric chloride, chromic acid, and hydrogen 
peroxide, D. A. L. 

A New Method of Estimating Free Hydrochloric Acid in 
the Contents of the Stomach. By J. Sf6qmr (Zpit physiol, 
Cham,, 13, 1—11).—^The oldest method is that of Bidder and 
Schmidt, who were the first to prove the eristence of free hydro¬ 
chloric acid in the gastric juice. Rabuteau’s method, modified by 
Cahn and v. Mering (Deut. Arch. TcJin. Med., 39, 239), consists in 
distilling off the volatile acids and shahing the residue with a large 
excess of ether which takes up the lactic acid; this is separated, and 
cinchonine is added to the remainder until the reaction is neutral, 
then it is shaken four or five times with a large excess of chloroform, 
which takes up the cinchonine hydrochloride; the chloroform , is 
disriHed off, and the chlorine estimated in the residue^ Another 
method devised by Cahn and v, Mering consists in distilling the 
contents of the stomach with water three times. The volatile fetty 
acids are estimated in the distillate. The residue is sb^k^n tiihe^ 

with 500 c.e. of ether, and this is evaporated to dryn^ the 
kcfe acid estimated by titration. The residue ' conta%^ ‘ 

aoid, and this also^ can be ^timated^ by !; - i C - -' 
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ABotber metliod used by Seetoann {ZeiL him, Med., 5\ and 
Hehner (ZeiL anal. Chem., 17, 236), consists in neutralising the 
stomach-contents by titrating with sodium hydroxide, evaporating to 
d3[yness, and carefully incinerating. The ash is extracted with water, 
and in the extract the alk^ili present is estimated by titivating with an 
acid; the difference between the amount of alkali added, and the 
amount of alkali found, gives the amount which must have combined 
with hydrochloric acid. 

This method, however, gives too high results; and the other 
methods take too long, and too large a quantity of the necessary 
reagents to be available for clinical work. 

The method now recommended gives absolutely accurate results, 
and is sufficiently simple to use clinically. The contents of the 
stomach are evaporated to dryness with barium carbonate and then 
incinerated; barium chloride remains unchanged, and the salts of the 
orgahic acids are burnt to barium carbonate. The barium chloride is 
then exfefacted with water, and the quantity of barium dissolved is a 
measure of the original amount of free hydrochloric acid. The 
barium may be estimated by Mohr’s titi*ation method. In this 
method, potassium diohromate is added to the barium solution, by 
which means a precipitate insoluble in water and acetic acid is 
form^ 5 the indicator of the end of the reaction is the yellow colour 
which the smallest excess of the dichromate gives to the liquid which 
floats over the precipitate, A more delicate test for excess of the 
dichrpmate is, however, Wurster’s tetramethylparaphenylenediamine 
paper. Potassium diohromate in an acetic acid solution acts in the 
same way as ozone, to test for which the paper was originally used ; 
it turns it blue. 

The titration is carried out as follows:—;The solution of barium 
chloride is placed in a beaker, and a quarter of its volume of 
alcohol added^ then a few c.c. of a 10 per cent, solution of sodium 
carbonate containing 10 per cent, of acetic acid. A standard solution 
of potassium diohromate is then added from a burette till the end- 
inaction is obtained. Directions are given for the preparation of the 
standard solurion; the most convenient was found to be one of which 
each c.o. corresponded to 4*05 mgrms. of HOh 

The method was tested with known strengths of hydrochloric acid, 
and mixtures of hydrochloric and lactic acids, and with artfficial 
gastric juice. The results obtained were exceedingly accurate. The 
paper concludes with the account of the results obtained ti*om actual 
• stomach-contents by the use of the method. These may be sum- 
xuarised as follows;— 
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Psroentages. 


Case. 

Eeaetions for HOL 

Eeactions for lactic 
acid. 






Total acidity. 

HCI. 

1. 

Doubtful. 

Well marked. 

0*15 

0*02 


: Positive... 

Positive.. 

0*29 

0*132 

3..... 




0*076 

4. 

>> ‘^•'••***^** 

Doubtful .......... 

0*2 

0*138 

5 . 

.1 

Positive............ 

0*296 

0*144 

6. 

j ..] 

Weak... 

0*189 

0*164 

7. 

f J^egafeive ..I 

Positive.... *... 

0*14 

0*03 


W. D. H. 

Separation and Estimation of CMorine, Bromine, Iodine, 
and Cyanogen. Bj G. Erreba (Gazzetta, 18,.244—258).—Altliongh 
it is but seldom, in ordinary analytical work that cyanogen has to be 
determined in tke presence of chlorine, bromine, and iodine, yet it 
frequently happens in determinations of the halogens in organic com¬ 
pounds by combustion with lime, that cyanogen is formed, and is 
precipitated along with haloid silver salts. The method adopted by 
the author is fonnded on the successive action of the halogen acids 
on the maxed silver salts. 

1. Separation^ of Cyanogen from me of the three Halogens and of two 
Halogens from 07ie another ,—In determining cyanogen and chlorine, 
the mixed silver salts, dried at 100® and weighed, may be treated with 
hydrochloric acid, but the action is slow j the increase in the weight 
of the precipitate multiplied by 14*28216 gives the weight of the 
silver cyanide present which has been decomposed,, and the chlor¬ 
ide originally present can be estimated by difference. It is, however, 
far better to treat the- mixed salts with hydrobromio or hydriodic 
acids. In this case, both the cyanide and chloride are converted into 
silver bromide or iodide, as the case may be- The formate for the 
calculation are— 

^ 4* h(% -f 1) “■ 2>(m + 1) 


where y is the cyanogen, ® the chlorine, a the weight of the mixed 
silver cyanide and chloride, h that of the silver in these mixed salts 
(calculated from the weight of the final product, silver bromide or 
iodide), n the ratio of silver to cyanogen in silver cyanide, m the 
ratio of silver to chlorine in silver chloride. The same formate are 
applicable to the other halogens. 

In estimating two halogens in the presence of one another, the ordi¬ 
nary process of treating the mixture with gaseous chlorine is the best. 

2. S^raiion of Cyanogen from two of the Halogens and of the three 
Halogens frorn one another .—The mixture of silver cyanide wjth the 
tilver halogen compoun^ is carefully dried at 100® with 

Jnming hydrochloric acid, this converts the silver oya»nid^ 

^;bat leayes the other silver sate unacted" ou; theVpcddnel^ ^ ihejn 
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dried at 100°, heated tintil it fuses and weighed. It is then heated 
in a current of chlorine and again weighed. 

Let £B and y be the amount of the halogens, and v that of the 
cyanogen. Also a the weight of the original precipitate of mixed 
salts, c the weight after treatment with hydrochloric acid (or hydro- 
bromic acid), and h the total weight of silrer present, calculated from 
the silver cMoride obtained as the final product. 

The equations are as follows for the three mixtures:— 

Cy = «; = (c — a) 2*76679. 

Br = 2 / = c 1-796B0 - h 2*38711. 

Cl - = a 3*76679 + h 1*38711 - o 4*56361. 

Cy = V = (c — a) 2*76679. 

I = V =;= c 1*38796 - 5 1*84395. 

01 = aj :=: a 3*76679 + h 0*84395 - c 4*16476. 

Tn the case of a mixture of cyanide, bromide, and iodide it is 
better to treat with hydrobromic acid instead of hydrochloric acid. In 
this case the equations are— 

Gj -1) = (c — a) 0*48308. 

1 c 2*70501 - b 4*70902. 

Br = r := a 1*48308 + h 3*70902 c 3*18810. 

With a mixture of the three halogens, the weighed silver precipitate 
is treated with hydrobromic acid, weighed, and then heated in a 
current of chlorine as above. 

Cl = ?; == (c — a) 0*79680. 

I ' = 2^ = c 2*70501 b 4*70902. 

Br = « = a 1*79680 4- b 3*70902 - c 3*50180. 

3. Se^wtaiwn of Cyanogen from the Halogens when all three of the 
latter mre presmt.—The precipitate of mixed silver salts is dried at 
100°, divided into two portions and weighed. One of these is treated 
with fuming hydrochloric acid, avoiding as far as possible any great 
excess of the acid, dried at 100^, heated until it fuses, and weighed., 
The.second portion is treated with hydrobromic acid of sp. gr. 1*49 
in precisely the same way, and the product after fusion and weighing 
is heated in a current of chlorine and a^ain weighed. If g;, and 
m be the quantities of chlorine, bromine, iodine, and cyanogen present, 
a the weight of the mixed silver salts, c the weight of these (calcu¬ 
lated) after treatment with hydroohlomc acid, d the same after treat¬ 
ment with hydrobromic acid, and b the total weight of silver pr^ent 
calculated from the silver chloride obtained as the final product, 
then 

Cy (c - a) 2*76679. 

I t= 0 =: d 2*70501 - d 4*70902. 

Br = p = 5 3*70902 f c 1*79680 d 3*60180. 

Cl - id ~ c) 0*79680 - (o - a) 3*76679. 

In the paper, full details are given of the way in which these 
equations are obtained, and also results obtained by the use of the 
inethoife described* . f. - ; 0# B, Q* 
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Estimation of Bialphur in Burnt Pyrites. By J. Watson (/. 
800. Chem, Ind., 7, 305—307).—The following volumetric method for 
the estimation of total sulphur has been in daily use at the Newcastle 
Chemical Works for about nine years, and during that time has been 
introduced into other works where it appears to have displaced 
Pelouze’s gravimetric method. 2 grams of sodium hydrogen carbon¬ 
ate of known alkalinity is mixed in a platinum crucible with 
5T6 grams of the powdered sample of burnt ore, and heated gently 
over a low Bunsen flame for about five minutes, after which the mass 
is broken up with the end of a wire stirrer. The heating is then 
increased and continued for 10 or 15 minutes, when the mass is 
washed out with warm water into a beaker, boiled for^ 15 minutes, 
filtered, and washed. The filtrate is then titrated with standard 
hydrocliioric acid, using methyl-orange as indicator. 

The author has found this method useful also in ascertaining what 
proportion of the residual sulphur in burnt ore exists as sulphide, 
which should have been available for acid making with perfect com* 
bustion. He proposes to estimate the soluble sulphur and deduct 
this from the total sulphur found by the volumetric method just 
described, the difference being the sulphur existing as sulphide. 

A convenient method of estimating the soluble sulphur is by1>oiling 
a weighed quantity of burnt ore with a known quantity of standard 
sodium carbonate, filtering, washing, and titrating the filtrate with 
standard acid.. For green ore, the method is not satisfactory, althongh 
various modifications have been tried by the author. D* B. 

Tolumetrie Estimatioii of Acids. By EncsIi (Bulk 80 c. Ohim.^ 
50, 197).—claim to priority as rega^s the method for sulphuric 
acid described by Linossier (this voL, p. 75). 


Tolimetric Estimation of Sulphates. By D. 8 iS)m^ (Ohm. 
Gentr., 1888, 1293, from Mm. 8 ci., 32, 1132—1139).—ife method 
depends on the double decomposition between sodium carbonate and 
barium chloride. To the solution ooutaining sulphates, m excess of 
barium chloride is added, and this e:sces8 is determined by the addi¬ 
tion of sodium carbonate until phenolphthalein shows the presence of 
the latter in excess, or the reaction becomes sharper still if inStei^ 
titrating the excess of barium chloride with sodium carbonate, a 
quantity of sodium carbonate equivalent to the added baadum chlo¬ 
ride is added, and then the excess of the sodium carbonate titrated 
with barium chloride in the presence of phenolphthalein. 

The solution must be perfectly nentral, and any sulphide^ 
sulphates, or sulphites present must be removed. ^ also the presence 
of calcium or magnesium oxide and of phosphoric or oxnlic acids must 
be avoided. J. W* L* 


true Edie of Soda-lime m the 
, By Quakhs {SuU. Soc. CMm.,60,198—201).~’rh^ 
of the action of the soda-lime in nitrogen 
the alkalipe hydioxide being 
yields nasiipt 
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the nitrogOE to form ammonia. Experiments were made in which 
calcined sand, calcium carbonate and sulphate, baiyta, and lime were 
used instead of soda-lime ; the nitrogen is still given off as ammonia, 
but there remained a carbonaceous residue containing nitrogen. 
The author considers that the action of the soda-lime is to convert 
this residue of nitrogen and carbon into sodium cyanide, and that 
this is transformed hj water-vapour from the back part of the tube 
into sodium carbonate and ammonia; further, that a very high tem¬ 
perature is unnecessary. These views are supported by the results of 
experiments which are described. 17. H. M. 

New Method for the Estimation of Nitrogen. By J. H. 
Smith (/. Soo, Ohem, Ind., 7, 307—308).—The method, which is a 
modification of the process of estimating organic substances by oxida¬ 
tion with potassium permanganate (Abstr., 1888, 90), consists in 
attacking the nitrogenous product with a large excess of potassium 
peirmanganate and a small amount of potassium bromide—bromine 
being alternately liberated by the permanganate and reduced to 
hydrobromic acid whilst oxidising the oi'ganic substance and liberate 
' ing or further oxidising its nitrogen, a small amount of bromide thus 
serving to oxidise a comparatively large amount of organic substance. 

The author gives the results .of experiments on the oxidation of 
ammonia^ cyanides, and carbamide in acid bromide permanganate 
solution, which show, in the case of ammonia, an oxidation of 72 per 
cent, of the total nitrogen to nitric acid, with cyanides complete 
oxidation to carbonic anhydride and nitric acid, and with carbamide 
first oxidation, as in the well-known alkaline hypobromite reaction, and 
subsequently oxidation of the nitrogen as in the case of ammonia. 

The investigation is being pursued with the view of ascertaining 
whether this oxidation of nitrogen is likely to vitiate determinations of 
otganio matter by permanganate. . D. B. - 

Estimatioai of Ehosphoric Acid with Silver Nitrate. By J. 
Clark (/. #8o<j, Ohem. 7, 311—312).—The author has investi¬ 
gated the accuracy of Perrot’s volumetric process for the estimation 
of phosphoric acid based on precipitation as silver phosphate (Abstr., 
1882, 94)- His experiments show that with pure materials the method 
is capable of yielding good results in the absence of iron and alumina; 
but when applied to manures and natural phosphates the following 
m<^ifications are necfesary:^—(1.) The dissolution of the silver phos¬ 
phate precipitate in nitric acid and titration of the silver with thio-^ 
cyanate. (2.) The neutralisation of the, acid solution witi aqueous 
soda instead of atamonia to avoid the presence of an excessive 
quantity of ammoniacal salts which affects the results. (3.) The 
previous precipitation, of the iron and alumina as phosphate hy 
me^s of sodium acetate containing free acetic acid, D. B. 

B^xnaatioa ofc Nitrogen in Vegetable Soils. By BEBrsKLoar 
aud G. AKUBi {Oan^pt: 107 , 862~-854).-—Vegetable boU carOi- 

fully freed from ooolud^ air by rep^M^d tr^tment wi& carbonic 
; ^hy^^ was enclosed in a well-stoppered fiask filled writh is»yfbonic 
anhydaddo; Under these ponditioi%;th^ can 
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the total quantity of nitrogen present. The total^ nitrogen was de¬ 
termined before the soil was put into the flasks in May, 1888, and 
again in October, 1888. Three different varieties of^ soil were 
analysed, and the numbers represent the amount of nitrogen per 
kilo, of soil dried at 110®. 


Mav, October. 

Kitchen garden........ 0*9Vl gram. 0*986 gram. 

Garden. 1*6-551 „ 1*6552 „ 

Field. 1*744 „ 1*776 


These numbers indicate the magnitude of the experimental errors ir 
independent determinations of nitrogen in homogeneous soils. x 

C. H. B. I 

Estimation of Nitrates by KjeldabTs Method. By M. A: 
Sco\"BLL (Bull. JI.S. JBep. dgriG.^ 16, 51—54).—The results of Jodlbaur’s 
pbenolsul phonic acid modiScation (Abstr., 1886, 834) are apt to be 
somewhat low. The author, substituting 2 granas of salicylic acid for 
the phenolsulphonic acid, obtained numbers of almost theoretical 
accuracy, both with pure nitrates and with mixtures made to represent 
fertilisers. ^ M. J. S. 

Estimation of Phospborio Acid. By G. Linossibb (Still Sod, 
GMm.^ 50, 353—354).—^The solution of the phosphate acidified with 
nitric acid and free from hydrochloric and sulphiiiic acids, is heated 
nearly to boiling and treated with an excess of bismuth nitrate; 
the clear, supernatant Kqnid is decanted on to a filter and the pre¬ 
cipitate washed several times with boiling water; the filter is washed 
with a saturated aqueous solution of hydrogen sulphide, the mass of 
the precipitate treated in the same manner, and well shaken with 
the saturated hydrogen sulphide solution ; the clear liquid is filtered 
and the residue again treated with hydrogen sulphide. Finally the 
bismuth sulphide is put on to the filter and washed with the hydrogen 
sulphide solution until the filtrate no longer shows a reaction with 
Poirrier’s orange. The filtrate is boiled and the phosphoric acid 
determined with decinormal soda solution, using,Poirrier*s orange 3 
as indicator. For very exact determinations, a second flask of the 
same size and containing the same amount of water and indicator 
should be used for comparison;. (Compare this vol., p. 75.) 

^ N. H. M. 

Estimation of Carbon m Iron, Steel, <fco. By T. W*. Hoaa 
(Ghem. News, 58, 199).—The borings are covered to a depth of about 
half an inch with concentrated cupric chloride, considerable excess of 
strong ferric chloride added, the mixture stirred for five minutes, 
heated gently to boiling, and acidified with a few drops of hydro¬ 
chloric acid ; the carbonaceous residue is then collected and treated 
as usual. When silicon is also present, the carboij, should l)e filtered 
as soon as the decomposition is complete. The cupric and ferric 
chloride solutions should be neutral; the latter is added to prevent 
ibe formation of caprpus chloride which is JfSm t'he 

^jculty of keeping it in solution, ±>* s 
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Voltunetric Estimation of Zinc Oxide. By B. Benedikt and 
M. Cantor {Zeii. angew, Ghem., 1888, 236—237).—Contrary to the 
statement of Classen, zinc oxide and carbonate can be accurately 
titrated with standard acid and alkali, using methyl-orange as indi¬ 
cator, and zinc salts using phenolphthalein. The oxide or carbonate is 
dissolved in excess of acid and the excess titrated back by soda solu¬ 
tion. Zinc salts are dissolved in water (50 c.c. to OT gram ZnO), 
phenolphthalein is added, and then standard soda solution to intense 
red colour. A few more c.c. of soda is then added, the mixture is 
boiled for some minutes, and the^ excess of soda titrated. If either 
free acid or zinc oxide is present in the zinc salt, it is neutralised in 
presence of methyl-orange by alkali or acid, as the case may be. 

M. J. S. 

Estimation of the Percentage of Lead in Tin-Lead Alloys 
by taking the Specific Gravity. By C. Winkler {Ghem. Zeit, 12, 
1229—^1231).—The author describes a simple apparatus for measuring 
the water displaced by the immersion of the object when determining 
the sp. gr. He recommends the use of such determinations, when 
made with some hundreds of grams of material, for the estimation of 
the proportion of lead in tin-lead alloys. D. A. L. 

Estimation of Copper by the Iodide Method. By E. 
WiLLUMS (Ghem. News, 58, 272).—The author finds this method 
both expeditious and accurate in the case of refined or of pure copper; 
but impurities such as lead, iron, and arsenic are prejudicial. Ferric 
acetate and nitrate liberate iodine from the potassium iodide; arsenic 
acid also quickly decomposes that salt. D. A. L, 

Separation of Manganese and Allied Metals from the Sesqui- 
oxide-gronp and Phosphoric Acid. By C. Mein eke (Zeit angew^ 
Ghem,, 1888,219—282).—In the analysis of ferruginous materials, the 
determination of manganese, calcium, and magnesium, as also of small 
quantities of copper, nickel, cobalt, zinc, and barium, is of frequent 
occurrence. It is usual to separate from these the iron, aluminium, 
^nd phosphoric acid in a single operation. As the bulkiness of the 
precipitate renders complete washing tedious, it is recommended 
to adopt partial filtration and to take a measured podion of the 
filtrate. If, as is usually the case, the liquid is filtered hot, the tem¬ 
perature must be taken at each measurement and the volumes 
corrected, Muller employs flasks with the necks so graduated as to 
measure off three-fourths of the original solution, allowing at the 
same time for the bulk of the precipitate and for a fall of tempera* 
tore from 90® to Test analyses show that the corrections so 

made can be depended on. 

PreGipitaiim of the Iron, Sfo., hy Alkaline Acetates ,—The conditions 
for the successful separation of manganese, from iron by a single pre- 
Oipitation, are the AutralisO^tion of the solution as perfectly as possible, 
the use of only small quantities of acetates and acetic acid, and a 
rapid but short boiling. A little iron usually remains unprecipitated, 
Muller, for the analysis of spiegeleisen and ferromanganese, dissolves 
1*92 grains in 16 c.c. of hydmchloric ^id (1*12) and S c.c. Of nitrie 
Voi.'m. ' ' y 
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acid (1*2), adds ammonium carbonate until a permanent precipitate is 
obtained, dissolves tbis by 10 drops of hydrochloric acid, adds 5 c.c, 
of ammonium acetate (glacial acetic acid neutralised with ammonia 
of 0*96 sp. gr.), with 1 c.c. of glacial acetic acid, dilutes to 500 c,c., 
and heats to boilinsr- Taking three-fourths of the solution as above, 
and precipitating the manganese by hydrogen dioxide, he weighs as 
manganoso-manganic oxide, of which 0*1 gram corresponds with 1 per 
cent, of manganese. By nsing these proportions, a rather large 
amount of iron remains unprecipitated, but it very exactly compen¬ 
sates for tbe loss due to the unexplained fact that three-fourths of the 
solution contains only on an average 78*7 per cent, of the manganese. 
The manganese precipitate always contains nickel and cobalt. As the 
amount of these is fairly constant, a deduction of 0*2 per cent, is made 
in the case of 10 per cent., and 0*24 for 20 per cent, of manganese. 
The determination can be completed in three-quarters of an hour. 

Precipitation of the Iron hy JHeutraUsaUon with Arnmo^iiv/fn Ocerhonate 
and Binling. —The solution must be free from sulphates. Ammonium 
carbonate is added until the liquid just loses its transparency, and it 
is then heated to boiling. Partial filtration of the hot liquid is advis¬ 
able, as tbe precipitate cannot be completely washed without some 
iron dissolving. Copper, cobalt, nickel, manganese, zinc, calcium, 
ma^aesium, and barium are almost perfectly separated from iron and 
aluminiutn by this method. In the case of the three last, a little am¬ 
monia should be added after the boiling, and boiled o?it again; tbe 
basic ferric chloride is thus converted into hydroxide, which can be 
washed. In presence of copper, this addition is inadmissible, and it 
also occasions the loss of a trace of manganese. Without it, traces of 
iron remain in solution. 


Precipiiaiiqn hy Alkaline Sulphates, —The liquid is neutralised with 
ammonia and ammonium carbonate nntil a small permanent precipi¬ 
tate forms, leaving the solution still of a deep brown colour and feebly 
acid. On now adding ammonium sulphate, the iron is tbrbwn down 
at ordinary temperatures as basic sulphate. Manganese, copper, 
nickel, cobalt, and zinc remain entirely in solution. Aluminium is 
partially precipitated. To remove it completely, together with any 
traces of iron still in solution, a few drops of ammonium acetate 
should be added and tbe liquid boiled. 


Eritzscbe adds to the feebly acid solution a small quantity of sul¬ 
phuric acid, and then sodium hydrogen carbonate so long as this pro¬ 
duces a brown precipitate of b^ic ferric sulphate. SS-rnstrom omits 
the sulphuric acid, with the advantage that the liquid remains clear 
to witHn a few drops of complete neutralisation. The basic fenSc 
chloride separates suddenly send completely, whilst mangan^ is not 
thrown down by an excess of the reagent as long as the liquid Show’s 
the ^intest acidity. In tbe presence of more than traces of aluminium, 
this and Fritzsche’s method are inapplicable. ^Icium and tnague** 
slum can be perfectly separated from iron by tA method; 
only when in small proportion. For preparing the^mliugane^ SOM*. 
rion for volumetrio determination, ibis metbod does'net 
- 18 ^ Yolhardt’s zinc oxide process (Abstr., 1880^’ 

author ^3?^^rdsit^as thettudist , 
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yet brenglit forward. To prevent tbe manganese precipitate from 
coBtaining alkali, it sbonld be heated with ammonia and ammoninm 
chloride for some time before filtering. M, J. S, 

Estimatioix of Cliromzttm by Hydrogen Peroxide. By A. 
Carnot {Oompt, rend , 107, 948—949).—It is well known that with 
elutions of chromic acid, hydrogen peroxide produces a fugitive, deep 
"blue colour, which according toMoissan has the composition Cr 03 ,H 202 - 
When decomposition takes place, the solution contains, a quantity of 
sesquioxide equivalent to the hydrogen peroxide decomposed- 

The chromate or chromic acid solution is diluted to about 50 e.c., 
and nearly neutralised, the reaction being left acid. Commercial 
hydrogen peroxide diluted with 5 to 20 volumes of water is ran into 
the liquid from a burette. A dark coloration is produced which turns 
blue and, then green. The titration is ended when the blue coloration 
is no longer produced as a drop of the peroxide falls into the liquid. 
The same operation is repeated with a standard solution of pure 
potassium dichiomate. It is advisable that the conditions in the two 
titrations should be as nearly identical as possible. If the solution is 
too concentmted, the green colour of the reduced chromium masks 
the. blue Coloration. C. H. B. 

Analysis of Coxxmxercial Scbeelite. By K. Eusac (Ohem. Zeit, 
12 , 1316).—The following method of decomposing scbeelite is reoom^ 
mended, as by it all inconvenience from silica is avoided. The inely 
pulverised mineral is heated with hydrochloric and hydrohuoric aci<te 
, jf^ntil the silica and excess of hydrofluoric acid are removed, the 
Residue is moistened with fuming hydrochloric acid, and after a little 
while heated with plenty of hot water. The precipitated tungstic 
add is washed, dissolved in ammonia, ammonium chloride added, and 
the solution Altered. The filtrate is evaporated to dryness with ammo-‘ 
nium chloride* redissolved, and again evaporated to dryness with 
OTmonium chloride; these operations are then repeated once or twice 
more, and the residue is ultimately ignited, at first below a red heat, 
Ibut fbmlly strongly. The tungstic acid obtained in this manner is of 
a pure yellow colour, and, although it dissolves incompletely and 
with difScttlty in ammonia, it nevertheless yields a sodium tungstate 
completely rauble in water, and from which neither sihoa nor alumina 
are deposited when the solution is boiled with ammonium chloride. 

A. t. 

Yolrme^o Eetanaatioia. of Anl^onions and Araeniona 
A0ids« ByA* Joi*Li:s (Zeit mg&w. Ohem^^lSSS^ 160-^163).—^Anti- 
moniohs acid is completely oxidised to antimonic acid by an alka* 

; lino solution of potesium manganate, according to the equation 
SbgO» ^ 2 £sMn 04 = SbaOs + 2K2Mn08. The oxidation of arseuious 
to arseuie aoid is precisely analogous. The manganate soluiaon may 
lem^tain 4 or 5 grams of potassium manganate and 8 or 10 grams qf 
potash in the Htre. It is standardised by a solution of tartar emetic con- 
laining 10 grams in a litre or by a solution of arSemous acid in dilute 
^drocbloric acid^ The titration is performed running in 

tile antimony or arsenic solution to a meai^red yolnine (5 orA® 
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of the manganate, with sbaking, until the green colour changes to a 
clear yellowish-brown. Ouly after a time does the solution become 
turbid from separation of manganese dioxide. Substances in which 
the antimonious acid is to be determined are dissolved in hydrochloric 
and tartaric acids, diluted to a known volume (200 c.c. to each gram), 
and employed in the same way, taking care to keep the mixture 
strongly alkaline. The manganate solution should be freshly pre¬ 
pared, as it does not keep well. M. J. S. ’ 

Volumetric Estimation of Antimonic Acid. By G. v. Ej^oree 
(ZeiL angew. 1888, 155—157).—^Weil’s method (Abstr., 1879, 

276) is rapid, but only approximate, owing to the diSioulty of ascer¬ 
taining the exact point at which the green colour of the cupric chlo¬ 
ride disappears. Weller^s process is based on the reduction of antimony 
pentachloride to trichloride by heating with potassium iodide, and 
estimation of the liberated iodine. The antimonic acid or salt is boiled 
with hydrochloric acid and potassium iodide in Bunsen^S chlorine dis¬ 
tillation apparatus until the mixture becomes colourless, the iodine 
being received in cold potassium iodide. In the absence of other oxi¬ 
dising agents, the method yields good results. 

Herroun (Abstr., 1882, 661) adopts the same reaction, but omits 
the distillation. The author finds, however, that in the cold the 
reaction is either incomplete or very slow, since after decolorisation 
with thiosulphate, free iodine again appears in the liquid, Neither 
can satisfactory results be obtained when antimonic acid is reduced 
by boiling with hjdrochloiic acid and potassium iodide until the free 
iodine is all expelled, and then titrating the solution with standard 
iodine after addition of sodium hydrogen carbonate. Fleischer 
{Lelirh, der TUrimiethode, 2nd ed., 306) recommends reduction with 
sulphurous acid and subsequent titration with iodine. Complete 
reduction could not be effected in an open basin. The following pro¬ 
cess is, however, satisfactory:—The antimqnate, strongly acidified 
with hydrochloric acid, is treated in a roomy flask with strong solu¬ 
tion of sodium sulphite added gradually in small portions. It is then 
vigorously boiled until tbe sulphurous acid is expelled.^ A drop of 
phenolphthaleiu is added and then potash until the red colour appears. 
This is removed by a small excess of tartaric acid; sodium hydrogen 
carbonate is then added, and the liquid is titrated with iodine. 

M. J. S. 

Estlmatian of Nitrates in Natural Waters. By S, 0. Hooxeb 
(B er., 21, 3302).—One part of nitric acid in two millions gives, under 
certain conditions, a green coloration with a sulphuric, acid solution 
of carbazole (compare Grabs and Glaser, this Journal, 1872,802). 
This reaction can be employed for the estimation, of nitrates in 
natural waters as follows -.—A measured quantity of the water (2 cio. 
or less according to circumstances') is mixed with about 4 o.c: of con¬ 
centrated sulphuric acid, and a small quantity of a sulphuric acid 
solution of carbazioie added to the cold mixture, The eolomtiou is ^ 
then compared under exactly similar conditions with Siat proceed 
various quantities of a solution of potassium nitrate of fendwn 
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This method, and the precautions to be observed in presence of 
chlorides, nitrites, &c,, will be fully described in a subsequent paper. 

EstimatioxL of Acetone in Methyl Alcohol. By J. Messingbr 
(Bar., 21, 3366—3372).—Kramer’s method of estimating acetone in 
methyl alcohol by weighing the iodoform obtained on treating the 
sample with aqueous potash and iodine solution (Abstr., 188U, 826) is 
not only somewhat tedious and troublesome, hut also gives results 
which are too high when the quantity of acetone present is small. A 
rapid and trustworthy method has been devised by the author, who 
estimates volumetiically the amount of iodine required to convert the 
acetone into iodoform. 20 c.c., or, if much acetone is present, 30 c.c. 
of normal potassium hydroxide solution and 1 to 2 c.c. of the methyl 
alcohol are shaken together in a stoppered flask, and 20 to 30 c.o. of 
one-fifth normal iodine solution is run in, and the whole shaken for 
15 to 30 seconds until the solution becomes clear; it is then acidified 
with hydi^hloric acid (sp. gr. = 1*025), an excess of decinormal sodium 
thiosulphate added, and finally titrated back with the iodine solu¬ 
tion, stech being used as an indicator. The calculation is based on 
the equation given by Orndorfl and Jessel for the action of bleaching 
powder on acetone (this voL, p. 84), which when modified to repre- 
^nt the action of iodine in the pi’esence of potassium hydroxide, 
mdioates that 3 mols. of iodine are required to convert 1 mol. of 
acetone into 1 mol. of iodoform. Inasmuch as commercial potas¬ 
sium hjilroxide almost invariably contains nitrite, it is necessary to 
correct for this, which can readily be done by adding a decigram or 
two of potassium iodide to 20 c.c. of the normal solution, and 
titrating the liberated iodine in the usual way. Results obtained 
1^ the use of the method are given in the paper. W. P. W., 

Beteotidn of Invert-sugar in the Presence of Cane-sugar by 
Means of Soldaini^s Solution. By B. Parcus (Ghem. Zeit, 12, 
IB16).—For this purpose, 5 grams of sugar are directly dissolved in 
50 C.C. of Soldainfs solution, or the latter is added to a solution con¬ 
fining 5 grams of su^r. To detect traces of invert-sugar, the second 
plan is the best, but the solution must not be too dilute; 10 grams 
of sugar are therefore dissolved in 50 c.c. of water, filtered, and 25 c.c* 
of the filtrate run intp 50 c.c. of boiling hot Soldaini’s solution, the 
inixtu 3 ?e is then boiled over a naked flame for five minutes ’^ith 
frequent shaking,' and filtered. If, however, clarification with 
lead acetate is desirable, 20 grams of sugar are dissolved in water, 
lead acetate is added, the whole made up to 50 c.c. and filte^d. 
25 C.C. of the filtrate is treated with sodium carbonate, to remove 
excess of lead, maie up to 50 c.c., filtered, and then 25 c.c. of this 
filtrate is treated as in the above experiment. There is almost 
always a turbidity produced when the alkaline sugar solution is 
boiled with Sold^ni’s solution, therefore the filtered precipitate 
should be carefully examined for cuprous oxide to be sure^that reduo- 
tipn has takmt place. Fehling’s solution gives no turbidity on boiling 
with solution^ containing lime, but it is not suif lb>le for the detection 
^ Qf small quantities of invert-sugar,; ^ ^/ ‘^ D.v 
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Indirect Analysis of the Sngar-beet. By D. Sidebskt (Ann, 
Agronom,^ 14, 407—420).—^Tke indirect analysis is usually made on 
the juice expre>ssed after rasping, the chief determinations being made 
by taking the specific gravity of the Juice, and determining the sugar 
in it by the polariscope after clarification with lead acetate. The 
sugar found is multiplied by the factor 0’95 to give the percentage 
existing in the root itself, hut it is well known that the results so 
obtained do not always agree very well with direct estimations of the 
sugar in weighed samples of the root, made by the Scheibler-Soxhlet 
process. The indirect method, however, possesses so many points 
of convenience and advantage, that the author has sought carefully 
for the sources of error, with a view to make the results of the two 
methods harmonise, fie shows from a number of sources that the 
factor 0*95 is very close to the troth, and that even in ahnomnal 
roots the proportion of Juice to the total weight of root is not far 
enough from this to cause serious error. Next he shows that the 
optically active substances other than cane-sugar contained in the 
Juice do not cause more than a very slight error, even if the positive 
and negative errors do not cancel each other. Next, that the precipi¬ 
tate caused by the lead acetate certainly augments the richness of 
the Jxdce in sugar a little by diminishing its volume, hut that to 
correct this it sufSces to deduct 0T7 from the saccharine richness of 
the juice in the case of roots containing 12-—13 per cent» of sugar, 
Finaiiy, he traces the important source of error to the fact that the 
Juice expressed from pulped or rasped roots is not the normal Juice 
as it exists in the whole root, but that the torn cells easily yield up 
their Juice at first, whilst the whole or closed cells retain theirs, and 
on increased pressure yield only an abnormal Juice by extravasation 
through their walls. Accordingly, the expressed Juice varies in com¬ 
position both with the fineness of the rasping and with the amount 
of pr^sure used. As it is not possible to rasp so completely as to 
disintegrate every cell, nor on the other hand to press so strongly an 
to deprive every cell, tom or whole, of all its Juice, the author pro¬ 
poses to rasp or pulp in the ordinary manner, and to extract the 
Juice in a centrifugal machine without using any pressure* Much 
le?5S Juice is obtained, bnt this is of normal composition, as it comes 
from the torn cells only, and on taking its density with th^ Mohr- 
Westphal hydrostatic balance (the hydrometer is not sufficiently 
accurate), and its rotatory power in the polariscope after treatment 
with lead acetate, and applying the usual factors, results aie obteisfed 
in close accordance with direct estimation of sugar .made on the root. 
In 14 samples the greatest difference observed was 0 4 per cenh of 
sugar, whilst by the method of expi*ession the differences ranged np to 
i"4 per cent. Moreover, the quotient of purity'* of me juice 
obtained in the centr^gal extractor agrees much wi^ that of 
the juice actually obtain^ in the diffusion process timn that of 
the juice obtained by pressure. . J, M. H. M. 


Stetimatioii of Sugar in Beet by Bigestioii iu ^ By h 

W^isnxi^, by ii. BArmr, md bt 
1888, 777—786).~On a - • ^ ^ ^ - 
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foT the estimation of sugar by polarisation, tbat water be substituted 
for alcohol, as being simpler and cheaper; but in order to clear the 
liquid previous to polarisation, the addition of triplumbic acetate is 
necessary, and the influence of this addition on the rotatory power 
of the sugar, as also that of the alcohol as compared with water, is 
here discussed and experimented on by several writers, 

J. Weisberg Ung, Zdt Zucher-Ind^ 1887, 272) considers that 

pure aqueous solutions of saccharose may be mixed with much lead ace¬ 
tate without any effect on the rotation; this observation is confirmed 
by Muntz, who adds that no opacity is produced, whilst an alcoholic 
solution of sugar is affected by lead, the rotatory power being reduced 
1® by the addition of 1 c.c. of lead solution. If, however, impure solu¬ 
tions of sugar (such as beet-juice) are examined, then the first portion 
of lead which precipitates impurities has no influence, but a further 
addition reduces the polarising power. In the case referred to, 2 c.c, 
of solution, added to 50 c.c- of root extract and alcohol, has no more 
effect than 0*55 c.c. in the polariscope, but 9 c.c. causes a reduction to 
the extent of 0*4% consequently only so much lead should be added as 
is sufficient to precipitate all impurities, and to facilitate this result a 
definite solution of triplumbic must be employed; it is prepared as 
follows: bOO grains of lead acetate, and 200 grams of lead oxide are 
dissolved in water to 29® Baume (Weisberg), or treated with 2 litres 
lulling water, filtered, and brought to 30® Baum^ (Pellet), 

As before stated, Pellet finds that the extraction of beetroot mash 
may be as well performed with water as with alcohol, and considers 
ti^t the differences which have been observed by other experimenters 
is d«e to their having added too much lead solution to the alcoholic, and 
too little to the aqueous extract; moreover, he considers it necessary to 
destroy all alkalinity of the alcoholic extract by acetic acid; the same 
holds good tor the aqueous extract. Pellet further states that the 
sugar may be all extracted by cold water and lead solution, but the 
roots must be Tery finely pulped; this process of extraction in the cold 
is termed by Pellet “ the method of the future,*’ and his directions are 
as follov^: 26*048 grams of the finely pulped roots, the particles of 
whicii must not exceed |—| mm,, are mixed with water and 3—6 c,o, 
of the lead solution above referred to, and after a thorough shaHug, 
and addition of 0’5-^6 c,o. of ether, the whole is made up to 200*7 c,c., 
filtered, acidified with a few drops of acetic acid, and then polarised 
in a 400 mm, tube. Unripe or abuormal beets require more lead- 
This process only occupies thr^ minutes. M, Glare 
18^, 1114) appi*oves of Pellet’s methods, U Battut (^w, 1888, 

458) recojumeuds the substitution of mxik of lime and carbenie 
anhydride for much ef the lead, but the process is much more comr 
plicated than those given by Pellet. E. '^7*, P.. 

Eatimation of Milk-sugar in Milk by the Polayisoope. By 
P, ¥iETn (Anaigdy 13, 63-^5).—^The results are practicsdly the 
. whether the protelds are precipitated by Schmoeger’s basic lead 
anetate method, pr by the simpler plan ,pf adding mercuric nitrate 
and filtering. With the latter reagent, a clear whty is obtained, eyen 
ciw contaiumg 50 |w pf f^ o| 
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The following mle is given for making the calculation. To 50 c.c. of 
the milk, add 1*5 c.c. of the mercuric nitrate. As the precipitated 
prote’ids occupy 1*5 c.c., the strength of the sugar solution remains 

unaltered. The formula ^ whichp == percentage by volume 

of milk-sugar as shown by the polariscope, / = percentage by weight 
of fat, and s = sp. gr. of the milk (water = 1), then gives 
the percentage by weight of crystallised milk-sugar in the milk. 
From this is to be deducted one-twentieth for water of crystallisation. 

M. J. S.; 

CompoTinds of Starch with the Alkaline Earths. By 0. J, 
Lintnes (Zeit. angew. Ghem., 1888, 232—236).—Starch is com¬ 
pletely precipitated from a dilute solution by a solution of lime in 
sugar syrup. Dextrin is not so precipitated. The composition of the 
precipitate varies according to the quantity of lime added, the 
observed extremes being 0*3164 and 0*0952 of lime for 1 of starch, 
corresponding approximately with the formula CeHioOsyOaO and 
(C 8 Hio 05 ) 4 ,CaO respectively. The behaviour of baryta^water is pre¬ 
cisely similar. Whether with or without alcohol (in the former 
case following accurately the instructions given by Asboth, Abstr., 
1887, 868) the larger the quantity of baryta added, tbe greater the 
proportion precipitated by the starch. The precipitate varied in com¬ 
position from (C 8 E[io 05 ) 2 ,BaO to (C 6 Hio 05 ) 8 ,BaO. Dextrin is also pre¬ 
cipitated by baryta in presence of a little alcohol 

Strontia-water and solutions of strontia in S 3 rrup precipitate starch 
completely only on addition of alcohol. The composition of the pre¬ 
cipitate is variable in this case also. Therefore, for quantitative deter¬ 
minations of starch, the alkaline earths cannot be employed directly 
with suihcient certainty, (Compare Spence, Abstr., 1888, 632; 
Monheim, 1888,1134; also Seyfert, ihH.) M. J. S. 

Adidteration of Vegetable Patty Oils. By W, Peters {Arch, 
Tharm, [3], 26, 857—893, and 905—918).—The paper gives a 
detailed survey of the methods proposed for the detection of mixtures of 
various fatty oils, and freely quot^ numerical results obtained by pre¬ 
vious investigators. The author then details his own experiments on 
some of the methods surveyed, and recommends the following course 
for tbe detection of adulteration:—(1.) The melting point should be 
determined of the fatty acids insoluble in water, separated by hydro¬ 
chloric or dilute sulphuric acid after saponification, With pure olive 
oil, the end-point of the melting varies between 24® and 29®. If the 
melting point of an olive oil is above 29®, we may presume that 
cotton-seed oil is present; if under 24®, the admixture of linseed, 
castor, or poppy oil may be assumed; (2.) Sesame oil is easily 
detected in olive and almond oils, by the beautiful green coloration 
obtained when the oil is treated with a mixture of equal parts of con¬ 
centrated nitric and sulphuric acids; or by mixing the oil with 23 to 
24 per cent, hydrochloric acid, in which 2 per cent, of cane-sugar has 
'h&en dissolved, when the mixture becomes reddish after a couple of 
gradually passing to dark cherry-red^ according fo 
3, grams of the oil is warmed with 1 g^ani of. a mhtinre qi 
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3 partfl of nitric acid (sp. gi*. 1*88) and 1 part of water; in presence of 5 per 
cent, of sesame oil, the mixtoe takes a characteristic red colour. Cotton¬ 
seed oil is detected foj agitating with 2g- parts of colourless nitric acid 
(sp, gr. 1*4); on cooling a brown colour is produced; or 2 o.c. of the oil 
is treated with two or three drops of a syrupy solution of antimonious 
chloride, when cotton^seed oil becomes chocolate-coloured with evolu¬ 
tion of much heat, and in a short time solidifies. Oils of the Craciferm 
are detected by the reduction of an alcoholic solution of silver nitrate. 
(3.) The elaidin test detects the presence of cotton-seed, sesame, and 
peach-kernel oils in olive oil by the various colours produced. 10 c.c, 
of oil is placed in a stoppered flask with 1 o.c. of nitric acid (sp. gr. 
1*4) and 0*4 gram of metallic copper in splinters; on shaking, the red 
vapours are absorbed, and when cooled to 10* or 20°, olive oil becomes 
a solid white mass within 30 minutes, sesame oil becomes red, and the 
other two red to brown; the time of solidification is less definite than 
the colour pTOduced. (4.) After saponifying and treating with 
mineral acid, to separate the organic acids, the different solubility of 
these in an equal volume of 90 per cent, alcohol gives important 
information. The alcoholic solution obtained fi*om olive and almond 
oil remains clear after evaporating off half the alcohol and cooling to 
20°, whilst that of earth-nut oil becomes turbid and cotton-seed oil 
becomes solid. (5.) The “iodine number,*' as determined by Hubl 
(Abstr,, 1884,1435—1437), is important. J. T. 

Action of Sxilplitir Chloride on Oils* By 0. A. Bawsitt 
(if, Soc. Ghem* Ind.i 7, 552—554).—^The heat reaction between certain 
oils and sulphur chloride being more marked than that obtained when 
sulphuric acid is used, the author made a series of experiments to see 
if characteristic results could be obtained which nught be turned to 
some account as a test for oils. 30 grams of oil was weighed in a 
small beaker, which was then placed in a larger beaker, and the 
intervening space filled with cotton-wool. The temperature of 
the oil having been taken, the chloride was added slowly during 
constant stirnng, and the time having been noted, the thermo¬ 
meter was kept stationary until the temperature ceased to rise, 
when it was noted and also the time. No difficulty was experienced 
in carrying out the trials except in the case of castor oil, which, owing 
to its high viscosity, could not be mixed intimately^ and sufficiently 
rapidly with the Sulphur chloride, to prevent local action. 

The majority of .the oils used in the , trials were compounds of fatty 
acid with glycerol, oh aft of which the chloride acted. It was, how^ 
ever, found to have little or ho action on glycerol and stearic acid, but 
with oleic acid it shows a heat reaction similar to that with olive oiL In 
some cases hydrogen chloride was liberated, for instance, with palm oil, 
cod-liver oil, castor oil, rosin oil, and mineral oils, whilst in others, such 
as seal oil, rape oil, and oliye oil, no gas was given qfl. The evolution 
of gas had, dn some cases, a marked effect in stopping the rise in tem¬ 
perature, notably in the case of mboeral oils and rosin oil* Ih casei^ 
with the exception of palm oil, which appeared to turn thinnet*, the 
oils were thickened by the sulphur chloride treatment, and when the 
higher;proportions were used the product was'usually solid, , 

D. B. 
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Detection of Margarin in Bntter. By Y. Planchon (I. Pham. 
[5], 18, 482—489).—The author has devised a process by which the 
whole work is done on one portion of the sample, and by which he 
determines the eqaivalent of saponification, the soluble acids and the 
insoluble acids. Three standard solutions are required for the process: 
a semi-normal sulphuric acid solution, a normal alcoholic sodium 
hydroxide solution, and a one-fifth normal aqueous solution of sodium 
hydroxide. The butter is heated to 50®, and 5 grams of the clear fatty 
matter is weighed oE into a tared flask, capable of containing 150 c.c. 
of water, containing 15 per cent, alcohol when heated to 50—55°, and 
having the mark at the bottom of the neck. 25 c.c. of the alcoholic 
soda solution is added and boiled 20 minutes with a reflux condenser, 
>vhen the saponification is almost complete; after coaling a little^ 
about 60 c.c, of -water is added, aud some drops of phenolphthale'in 
and standard acid is run in to neutralisation; the amount is noted. 
Then more acid is added until the exact equivalent of the soda taken 
has been used, and the flask is heated at 50—55°, when the fatty acids 
fuse, and after shaking a few times, warm water is added to bring the 
lower level of the acid layer up to the mark on the flask. After ^gor- 
ously shakk^j the flask is cooled, aud 100 ac. of the liquid passed 
through a tared filter dried at 100°, is titrated with the aqueous sodium 
solution; tiiis gives the soluble acids. On adding boiling water to the 
tared flask, the fatty acids can be easily passed on to the tared filter 
and washed, after which the filter and its contents are dried at 100° for 
six or seven hours, when the loss of weight will not exceed .5 or 
6 mgrms. per hour. 

Calculatim of results. 1. Equivalent of saponific<dion.^lihQ number 
of c-c. of acid equivalent to the sodium solution required for saponi¬ 
fication, multiplied by 0*4, gives the weight in grams of sodium 
hydroxide required to saponify 100 grams of the sample, Por 
pure butter this is about 16*12 to 16'4, and for margarin it is about 
13*92 to 14*16. 2, Soluble acids .—^The equivalent in butyric acid 
per ^ 100 grams of sample is obtained by multiplying by the co-* 
efficient 0*628, the number of c.c; of one-fifth aqueous soda solution 
required to neutmlise the 100 c.c, of solution obtained. For the 
samples of pure butter examined, this amounts to 3*85 to 4*41; and for 
margarin, 0*16 to 0 26. 3, Insoluble adds .—The weight of dried fatty 
acids is multiplied by 20. For pure butter this becjomes 87*62 to 88*0; 
aud for margarin 95*40 to 95*76. 

The coefficient of saponification and the proportion of soluble acids 
can easily be determined in less than an houi| and this information is 
generally sufficient to -show the degree of purity of the sample,, A 
series of mixtuies of butter and margarin, examined as aibovc, gave 
results not more than 2 per cent, wide of the truth. J, T. 

The Iodine Absorptions, combining Weights and Melting 
of Fatty Adda By WiLtuMs 13, ^ 

Mlpwmg are the ayerege waits few mmA swtdes ©f 
each kind of fat or oil : i 



ANALYTICAL CHEMISTRY* 


319 



Iodine 

absorption. 

Combining 

weight. 

Melting 

point. 

...... 

per cent, 

41 *3 

276 

119° P. 

Lard .... 

64*2 

296 

100 

OottoU-seed oil.... 

115 *7 

289 

96 

Olire oil... 

90*2 

m 

81 

Linseed oil ...... 

178*5 

263 

75 

Rape oil... 

105 *6 

307 

71 

Qastor oil.... 

93*9 

292 


Cocoannt oil*................... 

9*3 

201 

75 

Palm oil.... 

63*4 

263 

114 

Sperm oil..... 

88 *1 

305 

56 


M. J. 8. 


Detectioi^ of Cotton-seed Oil in By A. H. AiLm 

Z3, 161r—165).—Solid neutral fats and fatty acids from 
cotton-seed oil are used in the adulteration of lard. Their presence 
dw not appreciably affect the uaelting and solidifying points. The 
specific gravities (at 99®) are as follows:—Gotton^seeci fat, 0*8684; 
cotton-seed oil, 0*8725; acids from cotton oil, 0*8476; lard, 
0’860—^0*862; fatty acids from lard, 0*8372—0*8385. 

The following are the percentage iodine absorptions (Hiibrs 
method) :—Cotton-seed fat, 89*8; cotton-seed oil, 108—110 ; acidvS 
from cotton oil, 115*8; lard, 55*4, 60*5, and 62 (Alien), 46*57, 
51'A 51*5, and 55 (other experimentei^). Detection or determination 
by means of the difference in the iodine absorption may, however, be 
eoanfce3:*acted by the presence of beef suet, which has a much lower 
iodine absorption. Its sp. gr. is, however, identical with that of lard, 
so that an approximate determination can be effected by combining 
these two features. MiUiau’s modification of Bechi’s silver nitrate 
test, appears to be valuable as a qualitative method (compare Abstr,, 
1#, ail, 1349). M. J. S. 

lUxed XisM and tlie Detection of Cotton-seed Oil. By 
OMffBHNEa {AnOflyd^ 13, 165—^l67).—The commission appointed by 
tlie Italian (^vernment to investigate Bechi’s method (Abstr., 1888, 
^1} reported that it is perfectly trustworthy, provided the reagent 
oontain^ a little pure nitric acid, and the oil to be tested has been 
filtered^. The reagents recommended are composed as follows 5— 
(Sc. 1*) Silver nitmte^ 1 gram; alcohol (98 per cent.), 200 grams;, 
^her, 40 grams; nitric acid, OT gram. (Fo. 2.) Amyl alcohol, 
loo grams; coka oil, 15 grams. 10 o.e. of the oil is mixed with 1 o.c* 
of, Mo* X and e.c. of No. 2. The mixture is shaken and heated on 
water-bath for a quarter to half an hour. In presence of cotton cdl^ 

“ iA.^to^kens from redaction of silver. With too little free acid present, 
reaction may occur in the absence of cotton oil; with too muoli» it 
Bot take place even with cotton oik Th# antoor sees m? advan- 
w MfliwB’s owdifigtktiop, a«d Mgsitg %i of 
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oil as nriTiecessarj. He adds one Tolume of tlie silver solntion to 
two volumes of the oil and heats for 15 minutes. 

Maamene’s reaction famishes a qaantitative method. 50 grams of 
pare lard mixed with 10 o.c. of strong solpharic acid give a rise of 
24° to 27-5°; cotton-oil a rise of about 10\ ^ Mixtures with 
’ known proportions gave results agreeing closely with the calculated 
nnmhers. 

SalkowsM’s phytosterin test (Abstr., 1888, 201) affords valuable 
corroboration. d*. S. 

Adnlteratioii of Lard with. Cotton-seed Oil. By R, Williams 
(Atialyst, 168—169).—Koettstorfer’s test is useless, since both fats 
require the same amount of alkali. The melting point of lard depends 
so much on the part from which the fat is taken as to be no criterion 
of purity. The sp. gr, can only furnish indications when the 
proportion of cotton-seed oil is large. Maumen4’s test has failed 
in the author’s hands. The iodine absorbtion test is the most trust¬ 
worthy ; genuine American lards absorb 60 to 62 per cent.; a 
sample of leaf lard rendered by the author absorbed 51*8; whilst refined 
cotton oil absorbs 110, and beef stearin, on the other hand, only 21. 

MilHau’s silver nitrate test appears to be characteristic for cotton 
oil. Of numerous other oils and fats, none exerted a reducing action. 

M. J. S. 

Lard Adulterated with Cotton-seed Oil. By E. W. T. Jones 
(^An^ysty 13, 170—171).—The sulphur chloride reaction will detect, 
any important adulteration with cotton oil with certainty. 5 grams 
of the lard is melted in a porcelain basin, and just before it solidifies 
there is added to it'2 c.c. of a mixture bf equal volumes of carbon 
bisulphide and sulphur monoohloride. This is well stirred in, and 
the mixture allowed to stand at the ordinary temperature. Pure lard 
thickens somewhat in the course of three hours, but mixtures con¬ 
taining cotton oil become quite hard in half that time (see also 
Warren, Abstr., 1888, 1348). 

The author descrilses bis mode of performing Hfibl’s teat. The 
reagent is made by dissolving separately 5 grams of iodine and 
6 grams of mercuric chloride, each in 100 c.c., of 95 per (sent, alcohol, 
mixing and allowing to remain for 12 hours before use. About 0*5 gram 
of the fat is dissolved in 10 c.c. of chloroform in a stoppered bottle, 
20 o.c. of Hubl’s reagent is added, and the mixture left in the cold 
for three hours. The contents of the bottle are then rinsed into a 
beaker with potassium iodide solution, and the unabsorbed iodine is 
titrated by thiosulphate. The numbers reporteci for genuine com¬ 
mercial lard are:—Highest 61*31, lowest 56*47, average 58*£)* The 
author adopts the number 60, and for cotton oil 105. 

The average sp. gr. of the same samples of lard (at 100° F.) 

. was 0*906, that of cotton oil was 0*9135. The percentage of ^alte¬ 
ration calculated from the results of the two methods agreed closely, 

'ME. J. B. ; 

Adolteration of Lard with Coooa-nttt OIL Allbk 

13,189—190)*—^The author ha^ met 
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lard adulterated with cocoa-nut oil. The following values are 
given :— 



Lard. 

Cocoa-nut oil. 

Suspected 

sample. 

Oeigixal Fat : — 

0*860—0*861 

0*868—0*874 

0*8666 
37 *4 


55—61 

9 


286—292 

209—228 

265*2 

oapQmEoauou equivalent, . 

jg alkali required by distillate from 

5 grams. ..................... 

0*5 

7*0 

3*3 

Sepaeatxd Fattv Acids :— 

ft.h Pifl® .......... 

0*838—0 *840 

0*844 

0*840 

42*5 


61—64 

15 *01 

iMEeau combining weight 

278 

200 

253 *04 



The volatile acids from the suspected sample had the odour of 
the distillate from cocoa-nut oil, and were in part insoluble. The 
silver nitrate test gave a negative result. The saponification equivalent 
furnishes the most accurate indications of the percentage adulteration, 
and would be unafected by the presence of cotton-seed oil or tallow. 

M. J. S. 

Analysis of Grease. By L. Arohbtjtt (J. Soc. Chem. Ind., 7, 
494—49-5).—^The method, which has for its object the separation and 
estimation of fatty acids in the presence of neutral fat and oil, con¬ 
sists in dissolving the mixture in ether and shaking with weak alco- 
Jiolic soda, which extracts all substances of acid character, and leaves 
the mineral or other neutral oil dissolved in the ether. 

, The author has verified the method by experiment on tallow, palm 
oil, olive oil, and linseed oil. His, trials with colophony were not, 
however, successful, and seem to confirm Allen’s observation regarding 
the probable presence of either ethers or anhydrides in colophony, 
which do not react with caustic potash unless heated therewith. 

D. B. 

Estimation of the Oil and Water in Linseed Cake. By 
IP. Babssler YersuGhB’-Stat,, 35, 341—849).—In previous 

volumes of the Xowdw. YersuchsSiat (32, 1; 34, 420, 460), it has 
been stated that in determining the fat in foods, all water should first 
be expelled by drying at 100°, such treatment, however, in the case 
of linseed cake leads to serious error. Samples of two different cakes 
were taken, arid the oil determinations in portions dried in a vacuum, 
over sulphuric acid,namely, 7'69 per cent, in one cake and 9^96 per cent, 
in the pther, were taken as correct; air-dried portions gave res^ilts 
0*33 and 0*38 per cent, too high ; portions dried at 100° for six^ hours 
gaye results 8*95 and 2'26 per cent, too low; and portions dned at 
105° for 10 hours gave results 5T3 and 4*55 per cent, too hvw. The 
following experiments showed that the error was caused by the 
absorption of oxy^n by the oil of the cake with the formation of, a 
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substaBce insoluble in eiber. Portions placed in a duok-sbaped 
diying tube, immersed in boiling water, and connected with calciuni 
cbloride tabes were subjected to a current of dried air, and it was 
found that the loss of weight in the drying tube did not amount to 
as much as the gain in the calcium chloride tubes, showing that 
something had been absorbed from the air. Brownish-yellow oily 
drops condensed in the calcium chloride tubes, so that the gain in 
these is not water alone. On extraction with dry ether, the cakes thus 
treated gave lowered percentages of fat. On repeating the experi¬ 
ment, nsing hydrogen instead of air, the loss in the drying tube was 
equal to the gain in the calcium chloride tubes, and on extracting 
with ether, the percentage of oil was the same as when the cake had 
been dried in a Vacuum. The oil in this case was greenish-yellow, 
whilst that from cake dried by heating in air was brownish-yellow. 
To prove that it was the oil that suffered oxidation, some oil from 
cake dried in a vacuum was mixed in the drying tube with pumice in. 
small grains, and on heating at 100® in a current of dry air was found 
to gain in weight and to give the brownish-yellow oily substance in the 
calcium chloride tubes; on extracting witn ether for six hours, only 
26 per cent, of the oil was removed. The behavidtii' of the insoluble 
residue with dilute.potash was studied, and the author coneluded that 
the oxidised oil being insoluble in ether, coats and protects sbihe 
unaltered oil. To obtain correct results, therefore, the amount of 
w ater in the cake should be determined by drying either in a vaouuta 
over sulphuric acid or in a current of dry hydrogen, and the oil 
determination should be made in the sample thus dried. 

H. H. n, 

Analysis of Wax. By G. Buchner (Ghent. Zeit, 12, 12?6).-«* 
Allen has shown that chemically bleached wax differs from wax 
bleached by expc^ure to sunlight, in having a greater sp* gr. and 
higher melting and solidifying points; the atithor now shows that 
when examined by Hiihl’s method it also h^ a higher percentage of 
acid fmean 28’Oi) and a higher saponification equivalent (98*36)^ 
whilst the ratio (1*32) of these numbers is lowered, the corresponding 
numbers for sun-bleached wax being 20, 95, and 1'37 respectively. 

D. A. hi 

Chemical of certain Gmns and EeeSns. By 

S. WtuLiAMS {Ghent. News, 58, 224—225). — The author has examined 
some gums, fe-, for total potash absorption, saponification equivaletit, 
potash required to neutralise ft^e acid, iodine absorption, loss at 100®,^ 
and ash. The gums he examined were amber, an^i,. arabic, asphaltum, 
benzoin, bone-pitch, copal, damar, dragon’s blood, elimi, gamboge, 
kanrie, mastic, rosin, sandarac, Senegal, shellae, and tragacanth. Tte. 
data are tabulated in the paper. B. A. 3>. 

Detection of Si^charin ** in Boer. By A. H. Aj^im 
13, 105—106).’—^A pint of the beer fe ooncentcated to ilKint 
acidified with phosphoric acid, and shaken, With ethor^ 

. the ethereal solution is ffised with aikn»h: nii 4; 

Beer ^ to which 
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saiCcliariA’’ liad been added gave distinct indications. The original 
beer gave no trace. One part of barium sulphate corresponds with 
0*785 of ‘‘saccharin.” The simnltaneons presence of salicylic acid 
does not affect this mode of detection. M. J. S. 

Estimation of Alkaloids in Nux-vomica. By A. Kbemel (Arch, 
Pharm. [3], 26,899, from P^arm. Posi, 21, 534).—5 grams of the finely 
powdered nuz-vomica seeds is treated in an extraction apparatus with 
40 o.c. of a mixtnre of three parts of chloroform and one pa,rt of 
alcohol for two to three hoars. The extract is agitated with 25 c.c. 
of 10 per cent, snlphoric acid, and again with 15 c.c. of the same acid, 
the acid solntion is separated from the chloroform in a separating 
funnel, and made alkaline with ammonia, after which the free alkaloid 
is shaken with 25 c.c. of chloroform. The chloroform solution is eva¬ 
porated in a tared glass dish, and the residue is weighed. Numerous 
rei^ulfB obtained during the year have varied from 1*84 to 2‘76 per 
cent., the average being 2*5 per cent. J. T. 

EsMmation of Quinine by Kemer^s Method. By E. A. Run- 
DIMAS' (Ghem, News, 68,202—204; 216—218; 226—227). — The author 
has investigated the version of Kerner’s test for quinine given in the 
XJ.S. Pharmacopceia, and finds, firstly, that it is not applicable t 6 
samples containing more than 2 per cent, of cinchonidine sulphate, 
inaamueh as the final clearing of the solution is indistinct and 
uncertain, and, moreover, the water used in the first instance is 
insufSoient to dissolve all the cinchonidine salt. The following test 
for commercial quinine gives better results, and would include all 
samples coming within the officinal test:— 1 gram of the sample is 
dissolved in 30 c.c. of boiling water, cooled, and digested at 15® for 
two hours 5 5*26 c.c. of this solution should be both precipitated and 
re-clarified by 7 c.c. of ammonia, sp. gr. 0*960. In order to ascertain 
the relation of such a solution to those prepared in the ordinary 
manrfer, 12 experiments were made, and it was found on the average 
that 5 c,c. of solutions prepared by digesting I gram of quinine with 
10 c.c. of water at Z5'* for three hours, corresponded with 5*26 o.c. of 
solutions obtained by dissolving 1 gram in 30 c.c. of boiling water, 
and then digesting at 15^ for three hours ; although the amount of 
amnaonm actually required varied for each sample. 

. In another series of test experiments, the author shows that as the 
1 temperature at which the titration is made rises, the quantity of 
ammoma required decreases, the average diminution per degree G. 
being 0*148 ao, and 0172 o.c. respectively for ammonia of sp. gr. 
,0*920 and 0*960. Further experiments, with solutions containing 
mnehonine sulphate in quantities vailing from 0*005 to 0*05 gram 
per 50 O.C. of' standard quinine sulphate solution, indicate that each 
0*001 ^ram of (Ci 9 H 22 N 20 ) 2 ,HaS 04 4- 6 H 2 O, requires 0*36 c.c. of 
ammonia, sp* gr, 0*920, for its precipil^tiop and re-solution, and, 
therefore, in titrations, any excess of anamonia above that required by 
the standard quinine solution Is readily calculated to <^obbnidine* 
The proportions of wat^ recommended; in the officinal test of the 
, dSfieoreht. forms of quinine are not exactly the in Kerner’s 
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original test; to conform witli tie latter, the proportions of water 
should be, for the free alkaloid 11*7, for the acid sulphate 8*07, for 
the hydrochloride 10*895, for the hydrobromide 10*2, and for the 
dried sulphate 10*144. 1^* A. L. 

Detection of Coeliineai in Alimentary Substances. By B. 
Lagorce (J. Pliarm. [5], 18, 489—492).—The substance being dis¬ 
solved in water or weak alcohol, is slightly acidified if necessary with 
a drop or two of acetic acid, and the colouring matter is extracted by 
agitation with amyl alcohol; in presence of excess of acid, the 
reaction is not produced. The amyl alcohol is decanted and evapo¬ 
rated in presence of sufficient water. The aqueous solution thus 
obtained is treated with some drops of a 3 per cent, solution of 
uranium acetate, when a beautiful bluish-green coloration, or a preci¬ 
pitate of the same tint, is produced. Acids destroy this colour with 
the production of the orange tint of carminic acid. In the case of 
wines, the amyl alcohol is mixed with an equal volume of benzene, or, 
better still, toluene, otherwise oenolic acid is also taken up by the 
amyl alcohol, and the cochineal may be completely masked. Am- 
moniacal cochineal, which has occasionally been employed to colour 
wine, behaves diffierently with uranium oxide; the lake produced is rose- 
violet or violefc-blue. Other substances, however, give coloured lakes 
with uranium oxide; so that if, in the process given above, a violet- 
lake is produced, it will be necessary to prove the absence of logwood 
before asserting the presence of cochineal; to this end it is only 
necessary to remember that ether extracts a yellow substance from 
logwood solutions which becomes rose to reddish-brown on addition 
of ammonia, and black with potassium dichromate. J. T. 

DeteeMoH of tTrobilia in Uriae. By G-eimbbet (/. Fhx/m. 
[5], 18,481—482).—The urine is mixed with an equal volume of fuming 
hydrochloric acid heated, until it begins to boil, and after cooling is 
agitated with ether. This takes a pale brownish-red colour with a 
decided green fluorescence. Examined hy the spectroscope, the 
ethereal solution gives the absorption-hand of urobilin; on evapora¬ 
tion, a garnet-red residue remains which is soluble with fiuoresoence 
in chloroform, and without fluorescence in alcohol, glycetol, and 
acetone, but less soluble in water. The ethereal solution shaken' up, 
with an alkali loses its colour, whilst the alkali becomes deep-red. 
On acidifying this in presence of fresh ether, 'a yellow slightly 
rescenfc solution is obtained, which, however, still gives ihe absorpi- 
tion-band of urobilin; on evaporation, an orange-yellow residue 
is left. This method of detecting urobilin tends to confirm Jaf4’s 
view that urobilin does not exist as such in utiue, but is produced, 
under the action of oxidising agents from Bom^ jihtomogmh 
stance not yet isolated. 
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Invisible Iittnar and Solar Spectra. By S. P. LANaLET (Tliil. 
Ma^, [5], 26, 505—520).—The author having detected heat of very 
low refrangibility in the spectrum of the sun-lit moon, has suc¬ 
ceeded in isolating it in direct sunlight, the difficulty being greater 
here, owing to the preponderance of heat of moderate wave-length. 
The solar bands of low refrangibility are greatly affected by the alti¬ 
tude of the sun and the season. As they recede from the visible 
spectrum, they become broader, and beyond 5/u. merge into one broad 
band. At 10-2/* a maximum is observed only in cold weather, suc¬ 
ceeded by a minimum. The greatest maximum occurs at l-S or 14/f, 
a distance from the visible spectrum of over 20 times its length; this 
hand is identical with that observed in the moon’s spectrum, and 
corresponds with the maximum radiations of melting ice. The points 
of minima in the spectrum are identical with the absorption-bands 
obtained from a copper surface at 100°, at a distance of 100 m. The 
amount of radiation is excessively small, and there is not the great 
discrepancy between this part of the solar and lunar-spectra which is 
observed in the visible spectra. This part of the solar spectrum is 
not hotter than that of melting ice; hence it appears that the earth’s 
surface, even when at 0®, gives out radiations which permeate the 
atmosphere. H. K. T. 

Absorption-spectra of Bine Solutions. By F. B. Pitcher 
J. 36, 332—336).—^By means of a modified Gian’s spectro- 

photometeri the author has examined various blue pigments, including 
ultramarine, indigo, pmssiau blue, and some commercial mixtures. 
The resulting observations are mapped incurves, the various pigments 
absorbing the rays between A and G irregularly; nevertheless each 
individual pigment gives a characteristic curve, which may possibly 
serve for its ideutificatiou iu mixtures. The colours of these pigmenta 
are thei^fore not as pure or saturated as the approximate hues in the 
longer waved portions of the spectrum. Acid litmus solution examined 
in like manner was mai*ked by brightness in the red, almost complete 
transparency for rays between B and C, and slight minima at D and 
P; with neutral litmus, the. brightness in the red disappears, the absorp¬ 
tion at B is much increased, whilst the whole spectrum is only half 
as bright as before neutralisation ; in alkaline litmus solution, 
the ab^rption in the yellow increases and extends, and the brightness 
of the whole spectrum is again diminished) especially in the, red 
portions. Copper sulphate solution absorbs slightly iu the red, showing 
a maximum transparency between E and P,btit absorbs again towards 
€f. When, however, ammonia is added to the solution, there is strong 
absorption throughout the orange and yellow, whilst the absorption 
between F and G practically .disappears, : D. A. L. 

VOL. Lvr. z 
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Eelation between Rotatory and Refractive Powers of 
Chemical Compounds. Part I. By T. Kanonnikoff (J. Bms. 
Gliem. Soc,<, 20, 1888, 571—578).—The author has determined very 
accurately the rotatory powers (a) and refractive powers (0) of 
several organic substances at different degrees of dilution, and finds 

= A = const. After differentiation and subsequent integration, 

the following relation is obtained: « = A0 + B. For cane-sugar, 
A = 11*40 and B = —268*23 (267*68 to 268*71).—It is found that 
the constants A and B are not identical for substances of the same 
cbeniicai composition and function; for example, with cane-sugar, 
milk-sugar, and maltose, or with dextrose and galactose. But it is 
interesting to find that the relation A = constant obtains, at least 
in the ease of the sugars investigated hr the author, the constant 
varying from 23*52 to 23*60. How far this value varies with other 
compounds and different solvents is a subject for further investiga¬ 
tion. 

The following relation between the constant B and the specific 
rotatory power [«]b is fonnd by the author :— 

Saccharose. Lactose. Maltose. (Wactose. Pextrose. Menu. 

B/Wb = 4*18 4*37 4*19 3*98 4*33 4*20 

from which [a]d = B/4*2. The same is seen in the case of A, for— 
Saccharose, Lactose. Maltose. (Galactose. Dextrose. Mean. 

[a]i>/A = 5*62 5*39 5*62 5*92 5*45 ' 5*60 

from which [a]j) = 5*6 x A. 

The results obtained by the author with the carbohydrates are 
arranged in a table, and it is shown that the refractive power may be 
calculated, with close approximation, from the rotatory power of any 
of the compounds in question. The author is continuing his investi¬ 
gations. • B. B, 

New Theory of Molecular Volume and ReMcticm- By B. 
Kettblee (Zeit. pJiysikal Ohem., 2, 905—919).—The author points 
out the unsatisfactory nature of the expressions proposed for the 
molecular refraction, and suggests an , equation of t^e form 
1)(1—= M, or (w®—l)(o—/3) = M, where is the volume 
actually occupied by the ponderable molecules^ o that of the space in 
which they are contained, (u—being therefore that of the inter- 
molecular ether, and M is a molecular function depending on the con¬ 
stitution of the medium. In the case of gases, where ^ becomes so 
small in comparison with v that it may be neglected, the formula 
becomes l)u ^ = const., which is Newton’s law. If the 

pressure ware infinitely great, v would in its turn vanish, and the value 
of the expression simply depend on The true molecular volume of 
the substance is given by Pft. where P is the molecular weight; the 
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expression at present accepted for tlie molecular volume being 
only tbe apparent volume, and including tbe space between the mole¬ 
cules occupied by tbe ether. M may have one of two values, both of 
which are definite physical constants, the one M/being for the liquid, 
and the other for the gaseous state. 

The value of /5 may be obtained in three ways : by varying the tem¬ 
perature, the pressure, or the constitution of the media examined. In 
the first two cases, if v be known or determined as a function of 
temperature or pressure, aiid then for two different temperatures or 
})ressures observations of n be made, we get by elimination of M from 
the two observations— 

Q =r — i)^’2 

In the third case, the author shows how by mixing the substance, the 
cpnstants for which are unknown, with one the constants for which 
have been previously determined by one of the above methods, the 
unknown constants may be deduced by observations on different 
mixtures. 

Particular stress is laid on the importance of the* constant /3y as 
giving a means of determining the true molecular volume of a 
compound. Values of calculated from Weegmann^s observations 
are given. H. O. 

Kinetics of Substances in Solution. By M. Loeb and W. 
Nbjbnst (Zeit. physikah Ohem,^ 2, 94H—963).—Prom determinatiom^ 
of^ Hittorf's ratio of transference and the conductivity of a number 
of silver salts, the authors have calculated the iouic velocity of silver, 
according to the principles laid down by Hohlrausch, with the view 
of still further testing the truth of the modern views on electrolysis. 
The constancy of the value obtained Lrom observations with eight 
different salts gives satisfactory evidence for the truth of the theory^ 
the numbers varying only within very narrow limits from a mean 
value of 591 x 10“8 at 25^. 

The calculated values for the velocities of the other ions are also 
given, and it further appears from a comparison with the temperature 
coefficients of the velocities, that the latter decrease as the velocity 
increases. ' 'H. O. 

BeteOTinatiou of tbe Basicity of Acids from the Con¬ 
ductivity of tbmr Sodium Salts. By W. Oswald {ZdL phydkal, 
2, 901—^904)-—The author has further tested the principle 
laid down hy him for determining the basicity of an acid from the 
conductivity cff its salts (Abstr., 1888, 331), with a number cff pyri¬ 
dine- and quinoline- carboxylic acids of different basicity, the highest 
being the pentaearboxylic acid of pyridine. He finds in every case a 
.confirmarion of the law that the increase in the, molecular, cch- 
^ dnotivitj of the salt with an increase in, the dilution from 32 to 
1024 litres is equal to 10 x n, where w is ihe.basicity of the acid. 

,. ^ H. 0/ 

' ' ' ; ' 2 ^ 
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Heat of Combustion of Terpilene, Terpin Hydrate, and 
*rerpin. By W. Louguinike (Go^npi, rend.^ 107,1165—1167). 



M. p- 

B.p. 

Rot. 

power. 

Heat of combustiou 

TTeat of 
formation. 

Per 

gram. 

Per gram- 
molecule. 

(1,) Inactive terpilene ... 

33® 

_ 

_ 

9530^4 

1467682 

113318 

(2.) Caontchene hydrate 

33 

— 

— 

0578-7 

1476120 

105880 

(3.) Active terpilenol.... 

— 

! 

-80° 

9597-0 

1478077 

102923 

(4.) Active terpilenol.... 

— 


-80 

9575 2 

1474581 

106419 

(5.) Synthetical borneol.. 

33 

— 

— 

9551 *0 

1470854 

110146 

(6.) Eucalvptol ... 

— 

175° 

— 

9481 *3 

1460120 

120880 

(7.) Terpin hydrate ..... 

— 

— 

— 

7621T 

1448009 

270991 

(8.) Terpin .. 

— 

— 

— 

8455*6 

1454363 

195637 


(1), Obtained by the action of dilnte acid on terpin; (2), by the 
action of glacial acetic acid on caontchene; (3), by the action of 
formic acid on French terebeuthene; (4), by the action of glacial 
acetic acid at 100® on French terebenthene ^ (o), by the action of 
glacial acetic acid at 200® on French terebentbene, 

It would seem that the last mcdecale of water in terpin hydrate is 
very loosely combined, bat the formation of terpin from water and 
the hydrocarbon corresponds with a very considerable development 
of heai C. H. B. 


Heats, of Combustion of Camphors and Bomeols, By W. 
Louguotkb (Gompf. rend., 107, 1005—1008). 



Rot. 

power. 


Heat of combustion. 

Heat of 
formation. 


M. p. 

Per 

gram. 

Per gram- 
molecule. ' 

Laurel camphor, dextrogy¬ 
rate ..... 



9225-1 

1402215 

109786 

Feverfew camphor ........ 

-41® 6'j 

175° 

9302-8 

1414026 

97976 

Racemic camphor. 

— 

178-8 

9298-7 

1418402 

98698 

Diyohalanops borneol. 

— 

— 

9510-85 

1464671 

116329 

Valerian camphol......... 

7 

208-8 

9561-6 

1472466 

108614 

Racemic camphol .. 



9570-3 

1473826 

107174 


It is evident that physical isomerism is accompanied by very slight 
differences between the heats of formation. The heat of formation of 
lanrel camphor is almost identical with that of cymene, and it is well 
known that camphor is readily converted into oymene. Conversion of 
camphor into borneol by the addition of Hg corresponds with 6544.oal. 
The hypothetical conversion of borneol into mentliol by the addition of 
Ha would correspond with 24671 cal., and the tnagnihade of this 
Wmber indicates a possibility of aetually realising this conversion. 

fic' 1 n TT 
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Heat of Dissolution of Anhydrous Lithium Iodide. By A. 
Bodisco (/. Buss. Ghem. Soc,^ 1888, 600—603).—The anhydrous 
iodide was obtained from the salts Lil + 3 H 2 O and Lil + 2 H 2 O by 
heating them tieariy to dull redness in a current of hydrogen. The 
heat of dissolution was found equal to 14,886 cal. According to 
Thomsen, the heat of formation of Li + I -h aq = 7*5,100 cal., so 
that the formation of Lil from its elements = 61,214 cal. !Now as 
the heat of formation of Li-iO = 140,000 (Beketofi), or of a quantity 
equivalent to Lil = 70,000; this value is by 8,786 cal. larg^er than 
the heat of formation of Lil, whereas in the case of the other 
alkali metals the reverse is always found to be the case* This shows 
that there is no constancy of modulus, but that the energy of chemical 
reaction accompanying the formation of a compound depends on the 
relation of masses of the constituents, as shown by Beketo:^. 

B. B. 

Density and Expansion by Heat of Saline Solutions. By Gt. 
J. W. Bremkk (Bee. Trav. CMm., 7, 268—3U9).—The densities of 
calcium chloride and sodium carbonate solutions at different tem¬ 
peratures have been most carefully determined, for temperatures above 
that of the outside air by means of a specific gravity bottle, and for 
temperatures below by means of a dilatometer. It is found that 
between 0° and 100° the variation of the density with temperature 
may be expressed by d = do(l + The following values 

for a, h, and have been calculated for calcium chloride solutions:— 


Granis OaClg in 100 
grams water. 

h. 

a. 

d,. 

4-4295 

0-0001103301 

0 *0001126 

1*03619 

7 *4966 

0 -000002727 

0-0001649 

1-05948 

?-4918 

0*000002697 

0*0001672 

1 06036 

11 -8858 

0-000002093 

0*0002231 

1*09085 

, 13-6023 

0-000001751 

0 *0002480 

1*10704 

20-9280 

0 -000001218 

0*0003125 

1-15373 

28-5534 ■ 

0-000000961 

0 -0003262 

1*20597 

81*6326 

0*000000871 

0-0003425 

1 ‘22005 


For sodium carbonate solutions the following values are given:— 


Grams NaaCOs in 100 
^rams water. 

5* 

a. 

- 4- 

3 -2430 

0-000002797 

0-0001766 

1-03551 

4-8122 • 

0-000002678 

0 -0002046 

■ 1*05171 

■ 7 -4587. 

0-000002306 

0-0002342 

1*07677 

10-1-400 

0*000002041 

0 -0002732 

1*11192 


It will be noticed that in each case a increases and h decreases with 
the concentration of the solution. , Hence the greater the concentra-. 
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tioB the more ^11 the curve represeuting concentration approximate 
to a straight Kne. The diJfferent cui-ves will also intersect very nearly 
at the same point. 

It is found that do is a function of the amount p of anhydrous salt 
dissolved in q grams of water, such that do = (p 4* g) (»p + 0), 
where « and are constants. The equation do = 1 + 4- is 

found to be in better agreement with the observations. /5 is negative 
for calcium chloride and equal to zero for sodium^ carbonate. The 
coefficients 'Of dilatation a and h may be represented in similar manner 
as functions of the concentration. 

Curves for sodium carbonate do not show any break in continuity 
at 86°, where the solubility of the salt abruptly changes. H. C. 

Dilatation of Salt Solutions. By N. Tschebnat (7. Buss, Ohem. 
Soc., 1888, 20, 486—497).—In a former paper (this vol., p. 204) the 
author has described his experiments with solutions of nitrates of alkalis 
and alkaline earths. In the present paper, the dilatation of solutions 
of chlorides of the same elements was determined. The following 
values were obtained :— 

HCl + 50Br.>O = 1 -f 0*0000652^ + 0 000004355if^ (Marignao). 

LiOl -f 5 OH 2 O „ - 1 + O*00005o7i{ -f* 0 

KaCl + 50H«O I + 0-0002ai8(e- 9-8) 4- 0’000003093(i - 9'8)3. 

KOI ^ SbHaO = 1 + 0 *000123915 + 0'000003611^3 

BbCl + SOHaO = 1 + 0*0001267^ + 0'OOUX)3716i53. 

MgOlg + 50B>O =» 1 -f* 0‘0001394^ + 0 *0b0002892^3. 

CaClj + SOHIo 1 4- 0*0001925^ + 0 *000002647i5^. ' 

SrClg + 50H"0 1 + 0*0002204^ + 0 000002542i:3, 

BaC.j + 5 OH 2 O ^ =14-0 *0002393;^ + 0 *000002456^1 

Sodium and potassium bromides gave— , 

NaBr + 50H.O Tf = 1 + 0*0001714^ + 0 *0000033512ill 
KBr 4- 5 OH 3 O 1 4 0*000141215 4- 0‘0000035252i5l 

The following general results were arrived at in the above, and 
the former series;— ^ 

The change of volume with temperature, as expressejl in the above 
equations, holds good only between 0° and 50°, when values are obtained 
agi*eeing within 0*00015 with the direct results of experiment j but for 
temperatures above 50°, difEerences are found exceeding the possible 
experimental errors. Bor such calculations, analogous equations "must 
be used starting from 50% at which temperature the volunde is 
assumed = 1. 

The change of volume with rise of temperature is best expressed by 
the first quotient dvjdi, tlie coefficient of dilatation. Up to 50° the 
coefficients are found to approach each other, the values varying from 
0*000147 (for LiNOa + SOH^O) to 0*000214 (for NaNO^ 4* 50HaO). 
For the solutions of chlorides, the differences of the single values 
are much larger at 0°, but with increase of temperature up to 50^ 
they become smaller, not exceeding 12 per cent. The same is seeh in 
the case of bromides, 

comparing the mean values ®f dilatatiomcoeffioienta ^' 40° and 
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50®, it is seen that they approach each other for salts of similar con- 
stitution:— 


Temperature. 40°. 50°. 

Nitrates. 0*00045 0*00052 

Chlorides. 0*00040 0*00047 

Bromides ............ , 0*00043 0*00050 


The atomic weights of elements forming the molecules, and the 
molecules themselves at temperatures above 50“, are without influence 
on the dilatation, as seen, for example, from the fact that the dilata¬ 
tion of nitric acid is nearly identical with that of silver nitrate ; the 
same is seen in the case of some of the chlorides, whereas in others 
the dilatation-coefficient increases with the atomic weight of the 
metal:— 

MgCU + SOaO = 0*000429 
CaCh + 5 OH 2 O = 0*000457 
SrCh + 50 H 2 O = 0*000474 
BaCla + 5 OH 2 O = 0*000485 

The values for monad metals do not differ much from those of dyad 
metals. 

The relative proportion of the molecules of anhydrous salt and water 
is of the greatest influence on the dilatation, but for solutions of 1 mol. 
of salt in 50 mols. of water at 50°, the dilatation is nearly the same in 
all cases. The proportion of the number of molecules of the hydrate 
existing at that temperature in solution to the number of molecules 
of the solvent, seems to be one and the same for the salts in question, 
but at lower temperatures, this proportion varies considerably for 
every salt, and the difference between the coiTesponding dilatation- 
coefficients is far more considerable, and varies with the tem¬ 
perature. 

Mendeleeff (see Trans., 1888, 857, foot-note) regards solutions as 
compounds of different hydiates of salts with water, the hydrates 
existing in a state of formation and dissociation, and the author 
(Tschernay) regai:ds Mendeleeff’s hypothesis as a very probable expla¬ 
nation of the fact that the coefficient of dilatation varies with varying 
temperature for each salt in a different manner. B. B. 

Vapour-density Estimation under Biminislied Pressure* 
By 0. ScHALU {Ber,, 22, 140—146),—The principle on which the 
apparatus is constructed is as follows:—The pressure of an amount 
of air, let into the bulb and measured under ordinary conditions, is 
compared with the pressure of the vapour evolved in the latter. The 
capacity is thus found for the normal pressure and temperature. The 
apparatus is described with sketch (compare Abstr*, 1887, 695 and 
882). , N. H. M. 

Water of Orystallisatiou of the Alums. By W. 

Eezbach {Ber.f 21, 3538—3640).—^A reply to Lescoeur and Maturin 
(this voh, p. 7). / , . 
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Selective Chemical By K'. Beketofp (/. Biiss. Chem. 

Soc,) 1888, 20, 525—533).—Chemical affinity, since the time of 
Kewton, has been regarded by some as a manifestation of uniyersal 
gravitation or as an inclination of matter to aggregation; by others, 
as a peculiar power of affinity, analogous to magnetic or electrical 
attraction, since it is selective, or behaves diSerently with difl^erent 
particles of matter. The author regards affinity not as a peculiar 
force, but as a peculiar manifestation of energy. As a typical 
example, take a mixture of different halogens and of alkali metals. 
The result will be the formation of alkali haloids, that is, compounds 
of the halogens with the alkali metals, accompanied by development 
of heat, and not a combination of the halogens or of the metals 
among themselves, which would take place without appreciable 
development of heat. Moreover, an apparent change of volume and 
loss of the original properties of the substances takes place in the 
first case, but would not do so in the second. This instance of 
is at first sight different from the phenomena of gravita¬ 
tion, cohesion or adhesion. An analogous case w<)uld occur if the 
motion of planets round the sun were arrested, when they would fall 
into the sun, with development of heat; but if their original motion 
could be restored to them, the former state might be re-established. 
Something analogous takes place in the case of phenomena of selec¬ 
tive affinity. The atoms may be assumed as gifted with a store of 
energy, for example, in the form of vortex motions. This motion 
hinders their close approach or union, which would result in the forma¬ 
tion of chemical compounds; it is a repulsive force acting against 
aggregation. In order to unite, the atoms must lose this motion partly 
or entirely, but the energy cannot be taken away, even at the tempera¬ 
ture of absolute zero, as seen from the fact that the product of heat 
capacity c and absolute temperature T, that is Tc, is only a part of 
the heat set free on combination. The only thing that is capable of 
taking away or annihilating this motion is the action of an element of 
opposite properties: then chemical combination ensues. An analogous 
case occurs when two masses moving in opposite directions meet each 
other. The author assumes that atoms of different elements are gifted 
with motions, different in form, velocity, and quantity, and that these 
dynamical attributes are greatest for elements placed at opposite ends 
of periods when arranged according to the natural system as repre¬ 
sented by the periodic law. Atoms of the same element may combine 
to form a molecule comparatively stable towards physical influences, but 
this stability vanishes when an element of opposite properties enters 
the sphere of motion. The two opposite motions neutralise one 
another, and a new, more stable system, that is, a chemical combination, 
is formed, with a loss of energy. According to this view, tile phenomena 
of selecidve affinity become intelligible, and it is seen that chemical 
affinity is different from the usual forms of attraction between masses 
and particles. 

If we do not ^ assume the hypothesis of opposite motions^ the 
masses and particles of bodies might be expected to show the 
same inclination for combining, so that the most stable aggregates 
would be formed from atoms and molecules, of identical and homo- 
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geneous substances. It is true that combination of identical or like 
atoms takes place comparatiyely easily, but the compounds formed, 
chloride of bromine, for example, or alloys, show no chemical change in 
their original properties, and their stability is phy sical merely, and not 
chemical. 

The author shows that the proposed hypothesis is in complete 
accordance with the thermal phenomena and with the change of 
volume accompanying chemical processes. The following tables, 
I and II, show for many others that a great contraction corresponds 
with, and, in the case of nearly related elements, is even proportional 
to, the development of heat. 


Table L 


Com¬ 

pounds. 

Contrac¬ 
tion per 
cent. 

Heat of 
tomation. 

Contrac¬ 
tion per 
cent. 

Heat of 
formation. 

Contrac¬ 
tion per 
cent. 

Heat of 
formation. 


Cl. 

Cl. 

Br. 

Br. 

I. 

I. 

K. 

48-4 

105 *6 

38 *0 

95*3 

24'0 

80'0 

Na... 

46-0 

97*7 

80*0 

85*7 

12 -3 

69-0 

Li. 

45-7 

93 -8 

— 

— 

— 

61 *0 

Ba... 

40-a 

97-0 

22’0 

85 '0 

— 

— 

Ca .. 

35 -7 

85 -0 

— 

— 

— 

— 

Pb. 

32-0 

41 -3 

21-0 

32-2 

8-0 

20*0 

.1 

30-8 

29*3 

20*7 

22 -7 


13-8 


Table II. 


Compounds. 

Contraction per 
cent. 

Heat of 
formation. 

MgO . 

62-0 

149*0 

Li A). 

61*4 

140*0 

CuO... 

60-0 

13 i -0 

Na^O i. .4 

58*0 

100'0 

EnO . 

47*0 

85-0 

PbO. . . 

31 ‘0 

65-0 

BaO. 

40 • 3—47 *7 

124-0 

CuoO ./ 

22*0 

40-8 


Table III. 


Compounds, 

Contraction per 
cent. 

Heat of 
formation. 

Nal + 01 = NaCI 4- I ..... 

23*6 

28-7 

Kl + 01 « KOI + I. 

22 ‘8 

25*6 

Nal + Br5=; NaBr + I 

13*0 

16 ‘7 

' NaBr + Cl NaCl + Br....’ 

13*4 

12'0 

KBr -{-Cl-KOI -irBr..,. 

10*0 

XO 3 

AgBr + or*- AgOl + Br»... 

6*9 

6*6 
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The same may he seen from Table III, representing phenomena of 
substitntion. It wonld appear that the hypothesis of recipx*ocal 
annihilation of motion in chemical action is in accordance with the 
phenomena of contraction and of heat. But there is another cause on 
which the phenomena depend. The author showed, in 1859, that the 
distribution of the atoms of elements in a given system depends on 
the relative weight of the atoms acting on each other, and that the 
distribution proceeds in such a manner that smaller atoms combine 
T^^dth smaller, and larger atoms with larger ones. Such a distribution 
corresponds with the general inclination of matter to aggregation, 
and is accompanied by greater condensation and increased develop¬ 
ment of heat. This is apparent from the phenomena of doable decom¬ 
position, but not in solutions, as the + heat of dissolution obscures 
the phenomena. For, whereas, in solution, the ‘‘modulus ’’ expressing 
the heat of substitution of one element by another is nearly constant 
(Favre and Silbermann), in the solid state this modulus changes from 
positive to negative values within wide limits. For example, when 
oxygen in oxides of alkali metals is displaced by chlorine, the heat 


developed decreases with 


decreasing weight of the metal, 


KaO 




Cl =: +57; + Cl = 47*5; ^ + Cl = 23*2. When oxygen 


is displaced by iodine there is at last a reversion of affinity, ^9 + 

I ==: +32; —+ I = + 19; + I =: —10; for in the case 

of lithium iodide the difference of atomic weights is very great, 
Li = 7 


and therefore the heat of formation of the oxide, 


i = 127’ 

g = "70 Cal., is larger than that of the iodide. Lithium iodide 

is, therefore, easily decomposed by the o-xygen of the air. A reversed 
action similar to that of oxygen and the halogens is seen in the case of 
hydrogen compounds; the formation of water, for instance, is accom¬ 
panied by greater development of heat than that of hydrogen chloride, 

H + ~ = 29; H + Cl = 22; + 01 = —7. This difference 

is much larger for hydrogen bromide and iodide, the relation of the 

atomic weights i being still more unfavourable for saturation 

than . 

35*5 

The influence of the relative weight of combining atoms or equiva¬ 
lents, in the case of different atomicity, is easily understood from the 
above point of view. The attraction of material particles increases 
with decreasing distance, and in the same way it increases as the 
acting masses become larger. Here we have another cause which 
promotes such a distribution; we can admit that the motipns of atoms 
, <*£ nearly equal weight, if they are opposite in direction, will be most 
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likely to completely neutralise each other. In the case of the forma¬ 
tion of compounds with absorption of heat, the energy becomes greater, 
and the endothermic compounds formed will be less stable than the 
molecules of their simple constituents, so that under the influence of 
chemical or physical agents they will show an inclination to pass 
readily into more stable systems, in which the atoms possess a smaller 
store of energy. The physical stability of such compounds will 
depend mostly on the relative weight of the constituent atoms, that is, 
on the equal or nearly equal heat capacity. B. B. 

InfLuence of Temperature on the Direction of Chemical 
Reactions. By A. Potilitzik (/. Euss. Ohem, Soc., 1888, 20, 503— 
506).—Claim of priority referring to Menschutkin’s recent work, 

“ Outlines of the Evolution of Chemical Views.” B. B. 

Formation of Amides from Ethereal Salts and Ammonia 
and the Reversal of the Reaction. By A. Bonz (ZeU. ^hysikal. 
Ghem,^ 2, 865—900),—The incomplete nature of the reactions for the 
formation of amides from ethereal salts and ammonia, led the author 
to suspect that the change was probably a reversible one. He found 
on experiment that this was the case, and that acid amides are, by the 
action of alcohol, partially converted into ethereal salt and ammonia. 
The two reactions were therefore further studied with a view of ascer¬ 
taining the limits of each, and whether equilibrium exists between 
the two. 

A large number of experiments were conducted which fully estab¬ 
lish the reversible nature of both reactions, and show that the limits 
of each depend on molecular weight, temperature, and mass proportion. 
The higher the molecular weight of the ethereal salt, the less will be 
the quantity of amide formed and the greater will be the extent of 
the reverse reaction. Increase of temperature acts on the formation 
of the amide like increase of molecular weight, although at the same 
time the reaction is more rapid at high than at low temperatures. At 
hig‘h tempemtures (above ZOO®), secondary reactions giving rise to 
the formation of amines also occur. H, 0. 

Dead Space in Chemical Reactions. By Q-. Watson 
Nemi 58, 297).—The author attributes the dead space in chemical 
i*eactions observed by 0. Liebreich (Abstr., 1888,1242—1243) to the 
surface energy of the glass of the containing vessel. D. A. L. 

, Standard of Atomic Weights. By B* Buatjner (Ohem, News, 
58,307—308).—The author points out how, seriously the numbers 
representing the atomic weights are affected by the varying results 
obtained by different investigators for the ratio H : O, and suggests 
that instead of the atomic weights depending on this ratio, ** the most 
difficult of all atomic ratios to determine accurately,” it would be 
better to take 0 5=5 16^ so as to make the atomic weights real Con-, 
stants of Nature, and thus have to change these values only when a 
more exact determination replaces a less accurate predecessor. 

\ D. A. L. , 
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Apparatus for Determining the Reduction of the Freezing 
Point. By J. F. Etkman (Zeit, ‘physihaL Chem.^^ 2, 964—966).—A 
sketch of the apparaiuSj which is exceedingly simple, is^ given. It 
consists of a vessel of about 10 c.o. capacity, into which a small 
thermometer is so fitted as to act as a stopper. The whole can easily 
he weighed, and a stirrer is unnecessary as it can be taken in the hand 
and shaken. The details of a number of expenments with various 
ulant substances in phenol show that it gives satisfactory results. 

H. C. 

Calculation of the Molecular Volumes of Benzene, Naph¬ 
thalene, Anthracene, &c. By J. A. Geoshans (Eec. Trav. Ghim., 
7, 263—267; compare this vol., p. 100),—For hydrocarbons contain¬ 
ing two or three phenyl groups, 30 or 45 must be substituted for 15 
in the formula = a — 15 -h 2*72 B. For naphthalene, the valne is 
30, and for anthracene 45. If two substances belonging to the same 
series, fatty or aromatic, differ in their formulae by 1 carbon-atom, 
their molecular volumes will differ by 14*72. H. C. 

Lecture Experiments on RaoulVs La*V7. By G. Otamiciax 
(Bet% 22, 31—32).—The author describes, with the aid of a 
diagram, an apparatus suitable for lecture experiments on Raoult’s 
law. It consists of an aii*-thermometer bent twice at right angles, the 
bulb of which, situated on the shorter limb, is placed in a large test- 
tube and encircled by a stirring-rod. The open and longer end dips 
into a beaker of coloured water and is provided with two bulbs, one 
near the extremity to prevent air being forced out of the thermometer, 
the other close to the bend serving to prevent the liquid from rushing 
back into the bulb. The solution is placed in the test-tube, the latter 
being surrounded by a beaker containing the cooling solution or 
freezing mixture; ^ F, S. K, 

Lecture Experiment: Volumetric Composition of certain 
Gaseous Compounds. By P, Hawkrtdoe {Oheni, 59, 

66—67).—The following arrangement serves for determining the cdm-^ 
position of certain gases by heating with or by contact with a solid. 
A piece of wide glass tube is fitted into the tubulure of a 2-oz.^ retort 
by means of india-rubber tubing, the end of the tube inside the retort 
is plugged with asbestos, on this, sodium or any desired metal is 
packed, and a glass rod is fitted to the other end of the tube by means of 
india-rubber tubing. The retort is filled first with mercury, then with 
the gas to be examined, it is now stood upright with the end of the 
neck immersed in mercury. By pressing the rod, the metal is pro¬ 
jected into the bulb of the retort, and may be heated; the contraction 
of the gas is measured by the rise of mercury in the neck of the retort 

J). A. L, 

Blue Flame produced by Sodium Chloride in a Coal Fire. 
By N. {Ghem. News, 69, 15).—In connection with the blue 

fiame produced when salt is thrown into a coal fire, the author points 

- out that andet* similar circumstances the blue fiame is produced equally 

- by, potassium chloride, less readily by barium^,, calqium, and 
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amnionmm chlorides, also by chloroform, carbon tetrachloride, and 
ethylene dichloride, but that it is not produced by throwing sodium 
carbonate, phosphate, or sulphate into the fire, nor by dropping salt 
on red-hot platinum. These results support the view that the colora¬ 
tion is due to the chlorine of the salt. D. A, L. 


Inorganic Chemistry. 

Imperfect Combustion in Gaseous Explosions. By H. B. 
Dixon and H. W. Smith (OJiem. News, 59, 65—66).—The authors 
have observed that when mixtures of oxygen and hydrogen are 
exploded in a very long tube in proportions approximating to 2 vols. 
of the latter to 1 vol. of the former, an explosive residue always 
remains unburnt, even when the oxygen is in excess. In a number 
of experiments, the tube, after explosion, was filled with carbonic 
anhydride, until the internal pressure equalled that of the atmos¬ 
phere, then a litre of gas was driven out of the other end of the 
tube, collected over soda and the unabsorbed gas analysed ; the mean 
results of numerous analyses are given in the following table. It had 
been previously ascertained, that practically all the residual gas could 
be collected in the first litre expelled from the tube. The numbers 
under A are those obtained from the residue after the explosion of 
a mixture which contains a slight excess of hydrogen, whilst under 
B and 0 are given the mean results obtained from original mixtures 
containing excess of oxygen. The tube was 100 m. long, had a 
capacity of 8100 c.c., with a diameter of 9 mm. with an internal 
surface of 29,000 sq. cm. 



A. 

B. 

c. 

Average residue ♦. 

150 c.c. 

160 c.c. 

220. 

H.1 

CO../ 

54-3 p. c. 

/ 29*5 p, c. 
l 5-1 „ 

20-6 

5-8 

0. 

19-4 „ 

38-1 „ 

327 

H. 

2G-3 „ 

27-3 „ 

41-0 


Other experiments show that the extent of surface of the vessel or 
tube employed does not exert any great influence on the explosion of 
the gases. Similar results were obtained in experiments with 
mixtures of carbon monoxide and oxvgen. These results seem to 
confirm Mallard and Le Chatelier’s observation, that the cooling in 
this method of combustion is more rapid than in ordinary combustion, 
and they also bear on Berthelot’s theory of the paode of propagation 
of explosion waves. D. A. L, 

Ooefficients of Volatility for Aqueous Hydrocbloric Acid. 
By R. B. Warder (Amer. OJiem. J., 10, 458).—Expressing the 
strength of dilute hydrochloric acid by H^O, + ^iHCl, and the i^Rid 
which distils at any moment from such acid by "SiO + vnHCl, 
the.author tries to express the ratio existing between t? and n by a 
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C0T»stant factor as v = or z? = 3063it^ but as the values of v 

vary 10—SO per cent, witb diSerent conditions of boiling, no progress 
is made. H. B. 

Rate of Decomposition by Heat of tbe Salts of the Halogen 
Oxy-acids and the Products obtained. By A. Potilitzin (/, Buss. 
Chem. 8oc., 20,1888,541—570; compare Abstr.,1888,219).—Litbium 
chlorate was prepared by the double decomposition of barium chlorate 
with lithium sulphate. It forms very hygroscopic ueedles of the 
formula 2 LiC 103 + H 2 O. It melts at about 60°, and the liquid, 
owing to superfusion, remains in that state at the ordinary tempera¬ 
ture. On heating at 90’ in a current of dry air, it becomes anhydx’ous, 
and then melts at 129°. On solidifying, two modifications separate, 
one in crystals and the other as a porcekin-like, white mass. The 
salt begins to decompose at 270° but to a small esrtent only; at 323® 
the amount of decomposition varies from 0*19 to O'OS per cent, in 
20 minutes, or equals 2*85 per cent, in 3 hours 25 minutes. In order 
to study this decompositiou, a weighed quantity of the dry salt was 
heated in a« glass tube placed in a bath of Wood’s alloy. The decom¬ 
position was as'follows:— 

Per cent. 17*10 34*08 37*10 36*54 41*11 41*60 

Temp... 328° 338® 348° 358° 368° 383® 

Time ... 7h.20m. 8h.40ia. 8h.20m. 3h.30m, 5h.50m. 2h.30m. 

The tiieoi'etical limit of total decomposition is 53*08 per cent., and 
the above rates of decomposition were calculated from a series of 
weighings after beating for 10 minutes at corresponding temperatures. 
It is seen that after some time, the amount of decomposition reaches 
its maximum, and then gradually decreases without reaching the 
theoretical limit. This maximum, moreover, is reached the sooner 
the higher temperature — 

Temperature .... 328® 338° 348®. 358° 368'’ 383°. 

Maximum reached, 

.. * 5h.40m. 2h.20m. Ih. 20 m. 49m. 30m, < 10 m. 

Limit of decompo¬ 
sition per cent.. — -— 37 -- 40 4 J .0 

^ The incomplete decomposition is due to the formation of some 
lithium perchlorate (by secoudaij reaction) which decomposes less 
easily than the chlorate (primary reaction) under the same con¬ 
ditions. The lithium perchlorate could be easily converted into 
the characteristic crystals of potassium perchlorate. The following 
equation represents the decomposition of lithium chlomte: ALiOlOj = 
mLiCl -i- ^LiClOi -b pO. At the same time, some chlorine escapes, 
and some lithium oxide remains with the products of deeompcmitbn. 
In order to determine the amount of chloride and perchlorate formed 
m the difEerent phases of the pro<^ss, a weighed portion of the chlorate 
was heated as above, to 368®, weighed again, dissolved in e»nd 
cm part of the solution the chlorine of the ' florid© , 
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rained Yolaraetrieally with silver nitrate; in another part, the chlorine 
of the chlorate pins that of the chloride was determined in the same 
way, after evaporation to dryness with hydrochloric acid; the per¬ 
chlorate is not acted on by the acid. 

The result of a series of experiments is given in a table, and the 
theoretical facts deduced from it are the following:—The first period 
of the decomposition is represented by the equation : (a) GLiClOs = 
4LiCl + 2 LiC 104 + 5 O 2 , whereas towards the end, the following 
reaction occurs: (h) lOLiClOa = SLiCl + 2 LiO ]04 + 1102* It is 
seen from the numerical data, that the changes from the first to the 
second phase are not abrupt, but slow and continuous. The author 
shows in addition to this that lithium perchlorate is decomposed by 
heat into the chlorate and chloride, so that the reactions (a and 6) 
are accompanied by a reversed reaction (c), ^Li 0 l 04 = ^^LiGl + 
mLiOlOs -h pO. Both reactions are in contradiction to the principle 
of the maximum of work, and in fact the decomposition of lithium 
chlorate is not a simple one, representing a state of unstable equi¬ 
librium between the chlorate, perchlorate, chloride, and oxygen, the 
direction of the change depending on the temperature and the relative 
quantity of the substances present. 

An analogous set of experiments was carried on with lithium per- 
chlcmate. This was prepared by dissolving pure lithium carbonate in 
perchloric acid, and purifying the salt by fractional precipitation with 
lithium carbonate, and treatment with absolute alcohol and recrystal¬ 
lisation. It forms either short prisms belonging to the hexagonal 
system or thin needles; it does not deliquesce on exposure to the air. 
The crystals are hexagonal-hemihedric with the forms Ri—E. (which 
in an equilibrium form the pyramid P) ooP and 00 P2. Axial ratio : 
a ; c = 1 ; 0’7039. Optically monaxial. Bifraction negative. (A. 
Lagorio.) The crystals which have the composition LiC 104 + 
seem to be isomorphous with those of barium perchlorate ; 2 mols. of 
HjO are lost at 98—100®, and the third at 130—150°, the weight re¬ 
maining constant up to 300°, The hydrated salt fuses at 95®, the 
anhydrous at 236°. It absorbs moisture, but does not deliquesce. 
At 380°, decomposition begins and increases rapidly with rise of 
temperature; at 415° the loss of oxygen is equal to 22—23 per cent, 
(theoretical limit 60*09 per cent.), this being the maximum. At 
higher temperatures, the amount of decomposition decreases. The 
greatest velocity of decomposition is more removed from the initial 
decomposjtion than in the case of the chlorate. The rate of decomposi¬ 
tion is greatesi at a moment when, at a certain temperature, the relative 
proportion of the chlorate and perchlorate which are mutually con¬ 
verted, is the greatest. This temperature lies about 368° when the 
mixture has the composition BLiOlOs -f 2LiOI + LiC 104 . 

The phases of the decomposition of lithium chlorate and perchlorate, 
those of barium bromate, cannot be foreseen and explained from 
the point of, view of the principle of maximum work,"’ but are 
easily explained by the following rule of unstable equilibrium as 
shown by the author in 1880. In every case of chemical transfor¬ 
mation, the equilibrium of the’system of bodies depends on their 
alomio^weights, their relative quantities (ihasses), and the. store' of 
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internal and external energj. It is shown that the different phases 
of the reactions studied are in complete accordance with this law. 

B. B. 

Molecular Weight of Sulphur. By H. Btltz {Zeif. physihal. 
Chem.^ 2, 920—947).—The author describes the details of his work 
on the molecular weight of sulphur, the results of which have been 
already given (Abstr., 1888,1027). 

Hydrazine. By T. Curtius and R. Jay (7. pr. Chevi. [2], 39, 
27—58; compare Abstr., 1887. 715).—Hydi'azine sulphate is best 
obtained when triazoacetic acid (250 grams in 2 litres of water, 
this vol., p. 369) is warmed with sulphuric acid (300 grams) until all 
effervescence ceases; the sulphate crystallises out on cooling. More 
may be extracted from the mother-liquor hy shakinor with small 
quantities of benzaldehyde, thus converting the hydrazine into 
benzalazine (see p. 393), which separates out; after recrystallisation 
this is decomposed with sulphuric acid, whereby hydrazine sulphate 
and benzaldehyde are reformed; the latter is then distilled off. The 
yield is 90 per cent, of that calculated. The same process will serve to 
extract the hydrazine contained in the mother-liqnor from the prepa¬ 
ration of triazoacetic acid (this vol., p. 369), and from the solution 
resulting from the reduction of ethyl diazoacetate in the presence of 
either acid or alkali. 

The decomposition of triazoacetic acid hy mineral acids is expressed 
by the equation C 3 Ho,K 6 (COOHh -f 6 H 2 O == 3 R 2 H 4 -f 3 O 2 O 4 H 2 , but 
during the reaction the oxalic acid splits, up more or less completely 
into formic acid and carbonic anhydride. The authors observe that 
ammonium formate melts between 114° and 116®. 

Hydrazine dihydrochloride (Ahstr., 1887, 715) melts at 198® to a 
clear glass, evolving hydrogen chloride, and being converted into the 
monohydrocMonde ITaHijHC], which separates from hot absolute 
alcohol in long, white needles melting at 89®; it is decomposed at 
240° into ammonium chloiide, nitrogen, and water, and is very 
soluble in water. These hydrochlorides reduce platinic chloride in 
acid solution with evolution of nitrogen, no platinoohloride being 
formed. Hydrazine formate, N' 3 H 4 , 2 H-COOH, is obtained by heating 
triazoacetic acid with water; it crystallises in rectangular tables 
melting at 128° with evolution of gas; the carbonate, acetate, omlate 
and nitrate have also been obtained. ^ 

Hydrazine itself is still unknown (compare Abstr., 1887, 715) • its 
Aydra^e, NjHijHaO, is obtained, instead of the free base, when’the 
hydrochloride is heated with, caustic lime in a silver retort and the 
resulting vapour passed through a silver tube containing caustic lime, 
and likewise heated: it is not dehydrated hy barium oxide . It is a 
fuming, highly refractive, nearly odourless liquid, boiling at 119“ un¬ 
changed ; when hot it con-odes glass and destroys cork and rubber * 
it tastes alkaline ^d hnims the tongue, and has most remarkable 
reducing powers. Some of its reactions with metallic salts are given 
It, is n^ly destitnte of odour. (Por the remaiuder of this pafier 

A. G. B. 
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Nitric Anhydride. By L. Metee (Ber,, 22, 23—24).—When 
phosphoric anhydride is mixed with almost anhydrous nitric acid, no 
heat is generated as stated by Weber {J. pr, Ohem. [2], 6 , 342) ; 
the hissing noise and the evolution of brown fumes only take place 
when the acid contains more water than that obtained by distilling 
slowly with sulphuric acid. 

Nitric anhydride has a more wiolent action on benzene than nitric 
acid, but the nitration does not proceed further than when the acid is 
employed. At 55 ° only dinitrobenzene is formed; trinitrobenzene is 
not produced until the dinitro-componnd is heated with nitric anhy¬ 
dride and concentrated sulphuric acid at 160°. F. S. K. 

Hypophosphoric Acid and its Salts. By R Drawe (Ber., 21, 
3401—3404).—Hydrogen sodium hypophosphate is best prepared by 
allowing phosphorus to oxidise slowly in moist air as described by 
Balzer, and collecting the oxidation products in a 25 per cent, solution 
of sodium acetate. When a solution of nickel sulphate is added to a 
solution of hydi^ogen sodium hypophosphate in presence of sodium 
acetate, two salts are obtained, one of which, Ni2P206 + I2H2O, 
Crystallises in prisms, the other, NiNaaPaOe + I2H2O, in hexagonal 
plates. When the addition of sodium acetate is omitted, the pria- 
tnatic crystals alone are formed, but when a solution of nickel 
snlphate is added to a solution of sodium hypophosphate both salts are 
produced. Nickel hypoplwsp’hnte^ Ni!jP 206 -h 12HaO, is best prepared 
by adding a warm, dilute solution of sodium hypophosphate to excess 
01 a warm solution of nickel snlphate, with constant stirring, and 
drying the precipitate in the air. Nickel sodium hypophosphate^ 
NiNa2P206 -f I2H2O, is obtained in the pure state by gradually 
adding a very dilute and well-cooled solution of nickel sulphate to 
excess of a Yery dilute and well-cooled solution of sodium hypo¬ 
phosphate, and drying the precipitate in the air. 

The following salts, C 02 P 2 OB + 8 H 2 O; CoNa-^P^iOe + ; 

Cd 2 P 30 e -f- 2 H 2 O; OdNasPaOe + 6 H 2 O; OuaPaOo -f 6 HaO; and 
Zn 2 P 20 B + 2 H 3 O, were prepared as described above in the case of 
the corresponding nickel compounds. The salts ai^e soluble in dilute 
acids, but almost insoluble in water; the double salts are decomposed 
by water. Some of the salts lose part of their water when heated at 
110 ^ and their weight becomes constant, others are oxidised or decom¬ 
posed. Cadmium hypophosphate is converted into the phosphide 
when ignited in the air, whereas nickel and cohalt hypophosphates are 
oxidised and become constant in weight, but the increase is less than 
what would cbmspond to a conversion into pyi^>phosphate, 

F. S. K 

AJ*S 6 mc in Glass and in Alkali Hydroxides. By J. Marshall 
and C. S. Potts (Amer. Okem, 10, 425—430).—The amount of 
arsenious oxide in glass labot-atory apparatus of American and German 
manufactme was found to vary from 0*095 to 0*446 per cent. All ^ 
the samples of soda examined contained amounts of arsenic trioxide 
vAr^ng from 0*0028 to 0*0848 per cent.; a sample prepared by the 
Sol^y process, hbwever was free from arsenic. A lO per cent, solu- 

VOL. LYI. ,2 a 
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tion of soda readily dissolves arsenic from arsenical glass, but ammonia, 
and bydrocbloric and sulphuric-acids are without effect. Samples of 
potash wei^e found to be free from arsenic, and sodium carbonate, 
although sometimes contaminated, was easily purified by recrystal¬ 
lisation. H. B. 


Silicon and Boron. By L. Gattiemann (Her., 22, 186—197).— 
When quartz sand is heated with magnesium powder in a test-tube, a 
reaction takes place, and the whole glows intensely; if precipitated 
silica is used the reaction is wery violent. Magnesium silicide is 
readily prepared by beating finely powdered, dry sand with powdered 
magnesium (1*5 part) ; the product is a bluish, half-fused substance 
which, when added to strong hydrochloric acid, at once gives rise to 
an evolution of silicon hydride. The residue has all the properties 
of the lower oxide of silicon; it bums when heated in air, reduces 
wsilver solutions, and reacts with alkalis with evolution of hydrogen. 
The experiments are very suitable for lecture expeiiments. 

Silicon is best prepared by heating dry, finely powdered sand 
(40 grams) with, magnesium (10 grams) in a not too thin test-tube; 
the whole tube is first heated moderately, and then a small portion is 
strongly heated, beginning at the lower end and continuing upwards. 
The product is greyish-black. The fi*agments of the test-tube, after 
the substance bas been taken out, should be treated witb acid, as the 
adherent substance will decompose in the moist air and evolve silicon 
bjdride. Silicon is obtained by heating the substance in a closed 
crucible with zinc; on dissolving out the zinc, it is obtained in steel- 
blue needles. 


Silicon tetrachloride is very readily prepared by gently beating the 
reduction-product in a tube in a stream of dry chloiune, and collecting 
in a receiver cooled with ice and salt. The product, which is greenish 
from dissolved chlorine, is purified by means of mercury. The yield 
is very good. 

Silicon tetrabromide is prepared in a similar manner, but the 
receiver is merely cooled with water. The product is purified by 
distillation, and finally by shaking with mercury, and again distilling. 
The yield is not so good as in the case of the chloride, and the com¬ 
pound is more easily prepared from silicon and hydrogen bromide. 

Silicon tetriodide is obtained by heating the reduction-product in a 
stream of dry carbonic anhydride and iodine vapour; a higher tem¬ 
perature has to be used than in the case oi the chloride. The product 
is dissolved in carbon bisulphide, shaken with mercury until colour¬ 
less, and the carbon bisulphide evaporated at a low temperature in a 
stream of carbonic anhydride. It is thus obtained in splendid, 
colourless crystals. 


Silicon chloroform is readily prepared as follows:—The reduction- 
product is first freed from magnesia by keeping the powdered sub¬ 
stance for some hours in contact with dilute hydrochloric acid (1:2); , 
it is then washed wall with water, dried, and heated in a stream of 
dry hydrogen chloride. It is preferable to first pass dry hydrogen 
pver the heated substance to remove the last traces of wat^. \The 
is distilled in a distilling fiask h^^ted by xneans of a 
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vessel containing water at 90® which can hO' readily controlled. 
When a few drops of the compound are volatilised in a warm cylinder, 
and a slightly heated glass rod held at the^ opening, the substance 
ignites and explodes. 

Silicoformic acid is easily obtained by connecting the receiver used 
in the preparation of silicon chloroform' with a vessel containing ice- 
water. The uncondensed silicon chloroform on coming into contact 
with the water is decomposed, and flakes of silicoformic acid separate. 
It is filtered, washed with water, then with absolute alcohol, and finally 
with ether. 

Silicon bromoform is prepared in a manner similar to silicon chloro¬ 
form ; a large amount of silicon tetrahromide is also obtained, so that 
it is better to prepare the tetrabromide by th'S method than by the 
method previously described. Silicon bromoform is spontaneously 
iuflammable in the air, burning with a flame like that of zinc ethyl. 
It boils at 115—117®, sp. gr: = 2*7. 

Silicon tetrachloride reacts with ammonia, yielding the compound 
Si(FH )2 or ¥:Si*NH 2 ; this-is a white’ substance which does not melt. 
When silicon chloroform is treated with chlorobenzene and sodium, 
silicon tetraphenyl (m. p. 231°) is formed. 

R)ron is prepared by heating a mixture of magnesium (1 part) jind 
dry b *rax (2 parts), covered with a Ikyer of borax, to keep out the air, 
in a~ Hessian craoible for a short time. The product is powdered, 
extracted, first with hot water, and' then with boiling hydrochloric 
acid. It is then washed, dried, and heated with aluminium. in a 
crucible, when splendid hexagonal plates are obtained. 

Boron trichloride is readily obtained by slightly heating the crude 
dried boron in chlorine. The greenish-yellow distillate is cooled in a 
freezing mixture, and shaken with mercury until colourless. 15 grams 
of the chloride were obtained when 8 grams of magnesium were 
used. 

The author intends preparing aromatic derivatives of boron. 

Lime, alumina, ferric oxide, chromic oxide, titanic and vanadic 
acids, dec., are also reduced by magnesium. NT. H. M. 

Oraphite from Various Metals^ By H. Jli!r. Wkmm (Ohem. 

69, 29).—Cast iron, nickel, cobalt, ferromanganese, manganese, 
and chromium when treated with dilute acid lea,ve scales of graphite 
differing in size, appearance, and combustibility in each case; but 
when some of the manganese graphite is added to molten iron, it is 
converted into the iron variety. D. A. L- 

Decomposition of Potassium Chlorate in Contact with 
Metallic Oxides, By W. B. Hobgeinson and F. K. S. LowiiinKS 
(Ohmi, Nmjos^ 58, 309; 59,63—64).—When finely divided manganese 
dioxide is dropped mio fused potassium chlorate, 'a sudden evolution 
of oxygen and chlorine ensues, the , quantity of the Mter gas 
depending on the fineness of the powdered oxide, at the same time 
some of the manganese enters into combination with the potassium. 
Oxides of cobalt, lead, iron, mercury, uranium, tungsten, molybdenum, 
and^ vanadiumb^ave in a similar manner^ the, more Acid oxides being 
' ' ^ ^ 2 a 2 
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most energetic, especially as regards the evolution of chlorine and 
formation of a potassium salt of the oxide. Platinnm-black causes a 
temporary increase in the evolution of oxygen from fused potassium 
chlorate, but the action is purely mechanical. 

Zinc, magnesium, bismuth, antimony, copper, and tin oxides, how¬ 
ever, produce little or no e:ffect when added to fused potassium 
chlorate. From a series of quantitative experiments, the authors are 
mclined to conclude that under the above circumstances the manganese 
cuoxide suffers alternate reduction and re-oxidation, but the re-oxida- 
^on is rarely complete. In a similar way, AgaO is reduced to Ag and 
tO -TbM. In other experiments, they show that the evolution 
ot chlorme IS due to the potassium forming manganates, uranates, 
vanadates, &c., as the c*ase may be. Potassium chlorate is also decom¬ 
posed by many salts, especially those of ammonia. D. A. L. 


^ it® Minerals. {Pharm. J. Trans. 

tu ’ iu formerly in use for sef>arating lithium from 

lie other alkalis was based on the slight solubility of its cai'bonate. 
bohenng now employs the following process for extracting lithium' 
^om l^idoMe on the laige scale. The finely ground mineral is 
digested with concentrated sulphuric acid, and the product is oal- 
cmed and Im-viated with water. Potassium sulphate, snfiioient to 
couTert all ^e aluminium present into alum, is added, and after 
evaporation the alum which separates is removed, any portion remain- 
mu decomposed by the addition of milk of lime 

J^e nitrates are mixed with barium chloride, whereby all the bases 
are converted into chlorides. The whole is then evaporated to drvnew 

llSdifalcohol, which dissolves the calcium and 
ht^um ch o^des, ihe calcium chloride in the residue left on dis- 

fil+mE. ^ ^ decomposed by ammonium oxalate; the 

IS evaporated to dryness, and again extracted with absolute 
alcohol, which after evaporation leaves pure lithium chloride. 

of Carbonate Bes.- 

fi, ■ ® investigations were nndertaken with the view of 

throwing additional light on Mnrray’s theory as to the formation of 

solubility of various corals, the porous kind being most easilv dissolved 
by sea-water. Tb s is dne to the fact that pLus coraKeseit a 

In^rsT r-*° *5f/otion of sea-water, and^also that the cSnlte 
appears to be in a different molecular condition. Preeinitated amor 
phous calcium carbonate dissolves in 1600 parts of sea-w^ter whilst bf 
the same pTecipitete, when it has changed from the amorphous to the 
^stallme condition, 1 part requires 80i)0 of sea-water to^dissolve it 
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dticed, its jsjreatcr insolubilitj protects it from further solution, and 
the protective induence of mud and sand and seaweed growth, must 
also he considered. The action of sea-water on hard and soft corals is 
shown below. 


Materials. 

Tempera¬ 

ture, 

Exposure. 

Average 
amount of 
CaCOs taken up. 


C.“ 

hours. 

grams. 

Bead porals, porites. 

27 

12 

0*396 

Coral satid.. 

. 27 

12 

0*032 

Harbour mu<l (Bermuda') .. 

27 

12 

0*041 

laophylUa ^‘tpsacm (Bana), Bermuda 

— 

— 

0*041 

Millepora ramosa (Pallas) 

— 

— 

0 036 

Madr^pora asperosa (Bana), Mactan 
Isl., Zebu. 

___ 


1 0*073 

Mt^ntipora foliosa (Pallas), Ainbojna 

— 

— 

0 043 

Q'ormstrma multilohuta (Quelch), Am- 
boyua .. 

10 


0*073 

TorUes elamria (Lamb), Bermuda .. 

10 


0*093 


The effect of the presence of organic matter appears in the figures 
given below. 



Temp. 

Hours. 

Gram. 

Weathered oyster sh.ells............. 

10° 0. 

12 

0*331 

Mussels allowed to rot in sea-wat-er 7 
days . ..... 

17 

168 

0*384 

Lobsters allowed to rot in sea-water 3 
weeks ... 

10 

504 

1*062 

Shrimps allowed to rot in sea-water 3 
weeks .... 

.. 

504 

1*047 

Schizopoda allowed tn rot in sea-water 
8 weeks . *.... 

. 

604 

0*782 

<?. Amorphous OaOO^ (freshly prepared) 

— 

— 

0*649 


-1*66 

— 

0*610 

Crystallised CaCOs. 

10 

12 

0*123 

Melobesia, Kilbrennan Sound, Scotland 

10 

12 

0*089 

# 


In a and i, the GaCOa *was added as long as it dissolved. 

B. W. R 

Solubility of Strontium Nitrate in Alcohol. By J. R. 
(Fharm, /, Trans, [3], l9, 420).—One part of strontium nitrate 
dissolves in 4189, parts of absolute alcohol, and in 199’87 parts of 
rectified spirit at 16*5^. R. R. 

Action of Ammonia on Metallic Magnesium. By H. N. 
Warden (Okem, Nms^ 58, 297—298).—^When magnesium is exposed 
to ammonia at a temperatnre b^low a red heat, although undergoing no 
apparent change, it becomes leas fusible, and buins 'yv'hen ignited with 
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violent decrepit^ttions. At a dnll red keat, tlie metal becomes yellow, 
wit'll golden lustre; whilst at full redness it is converted into an 
orange-yellow powder, which, evolves ammonia when its acidified 
solution is treated with sodium hydroxide. B. A. L. 

Action of Hydrogen Sulphide on Zinc Sulphate. By H. 
Baubigny (Vompt rend,, 107, 1148—1150).-—A neutral solution of 
zinc sulphate, containing not more than 0*3 gram of salt in 100 c.c., 
is completely precipitated by hydrogen sulphide in the cold after 
several hours. With twice the quantity of zinc sulphate in the same 
volume of liquid, precipitation is less perfect, 0*004—0*006 gram re¬ 
maining in solution. After three days, however, only 0*001 gram 
remained unpreoipitated. 

If the solution of zinc sulphate contains free acid, the phenomena 
are similar to those observed with nickel and cohalt. With 0‘3 gram 
of salt in 100 c.c.. the quantity of free acid required to prevent pre¬ 
cipitation is 30 times the amount of combined acid in the salt. At a 
higher temperature, and a correspondingly higher tension of the 
hydrogen-sulphide, decomposition proceeds further, and at lOO® the 
quantity»of iree acid required is 90 to 100 times the quantity of 
combined acid. The moie concentrated the solution, the smaller the 
quantity of free acid that must be added for a given weight of zinc 
^alt in order^to prevent precipitation. The decomposition is a func¬ 
tion, not only of the ratio* of free acid to water, but also of the ratio 
of fi’ee acid to‘the metal present in the form of a salt, just as in the 
cases of nickel and cobalt. 0, H. B. 

Mixed Double Sulphates of the Copper-magnesium Grroup. 
ByPRAFtJLLA Chandra Ray (Froc. Eoy. Soc. 127, 267—283). 
The accounts given of the constitution of these salts being conflicting, 
a large number were prepared and analysed. Of the mass of details 
of which this paper consists, it is impossible to make an abstract. 
It mnst suffice to say that “double-doable” sulphates of definite 
composition do exist, and that the chemical affinity which determines 
the foinnation of such compounds is not indeed very powerful, but 
its influence is unmistakable if proper care is taken to avoid oondw 
tions under which it is necessarily obscured. The author believes 
that Aston and Pickering are completely mistaken in their views of 
these salts, and that their error is duo to their methods of, 
which brought about the formation of heterogeneous depoMfs; 7' 

w. p;‘ 

Action of Sodium Hydroxide on Mercurous Salts. By^ G- 

Baefoeo iJ , pr. 38, 441-—472).—The author investi¬ 

gated the composition of the precipitate produced by the action of 
sodium hydroxide on mercurous salts, by treating it with gold chlo¬ 
ride. He concludes that it is not, as previously believed, a mixture 
of mercury and mercuric oxide, but a mixture of mercurous oxide, 
mercipy, and mercuric oxide in varying proportions; it sometimes 
.contains as much as 81 per cent, of mercuTOUs oxide* The mercurous 
Is oxidised by the air at the ordinal^ temperature both in the 
th& dark. In a limited volume of air, the precipitate 
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retains its dark colour, but otherwise it becomes yellow as the mer¬ 
cury evaporates. At 100° these changes are more rapid, and there is 
less yellow oxide left, because a part only of the mercurous oxide is 
oxidised, the rest being split up. The finely divided mercury in the 
precipitate undergoes no oxidation in the air at the ordinary tem¬ 
perature, and in a small space much less of the mercury evaporates 
than would be expected from its accepted vapour-tension. 

The reduction of gold chloride by mercury vapour forms a very 
delicate test, and occurs even at —8°. A. G*. B. 

Ammoniacal Mercury Compounds. By 0. Rammelsbero (/. 
jor. Cliem, [2], 38, 558—569).—The author regards the pale-yellow 
product of the action of ammonia on mercuric oxide at the or¬ 
dinary tempemture, as a hydrate of mercurammonium hydroxide, 
NHg 2 *OH,HaO, for it loses 4*1 per cent, of water over strong sulphuric 
acid. Millon’s base is obtained when the pale-yellow compound is 
treated with either hot or cold aqueous ammonia; Millon gave it the 
formula 2 Hg 0 ,lSrH 3 ,H 30 , and Gerresheim (Absijr., 1879, 438) the 
formula 2 ( 2 Hg 0 ,NH 3 ),H 30 , but the author’s analyses show that it is 
3(2HgO,KH3) 4- 2 H 2 O. By treating either of these compounds with 
dilute hydrochloric acid, the insoluble pale-yellow chloride which 
Kane formulates as Hg20ClNH2 is obtained; it loses water at 200®, 
and is the hydrate of mercurammonium chloride, NHg 20 l,H 20 . 

True “white precipitate” is infusible, but the officinal preparation, 
made by precipitating aramouiacal mercuric chloride by an alkaline 
carbonate, 'is fusible. The latter can be obtained from the former by 
boiling it -with ammonium chloride; moreover, amorphous mercuric 
oxide at once yields the fusible precipitate when boiled with ammo¬ 
nium chloride solution; again, when the infusible precipitate is boiled 
with alkali it loses | of its nitrogen as ammonia, whilst the fusible 
precipitate loses | of its nitrogen as ammonia under the same circum- 
stances- It would thus seem that they are both double compounds of 
ammonium chloride with mercurammonium chloride, the infusible 
bein^ NHg^iOljjNTHiCl, and the fusible, ]SrHg20l,3hrH4CL 

The author has obtained a whole series of mercurammonium salts 
by the direct action of acids on Millon’s base. Of these the sulphate, 
nitrate, carbonate, phosphate, bromate, iodate, and periodate are de¬ 
scribed. A. G. B. 

Action of Concentrated Snlphnric Acid on Solution^ of Iron 
and Aluminium Snlphates. By F, A. Eiimm {J. Buss* Ohem* 
8 o6,^ 1888, 20, 468—477).—The author finds that the addition of 
sulphuric acid to a solution of aluminium sulphate throws down the 
salt, but as ferrous sulphate, if present, is also thrown down along 
with it, both salts were investigated in this x'espeot. For this purpose 
the lower end of a separating funnel was plugged with glass-wool, a 
known volume of ferrous sulphate solution poured in, and then con¬ 
centrated sulphuric acid of 66® B. was added from a burette. After 
24 hours, the liquid was drawn off from the crystals formed and the 
, amount of iron present in the solution determined volumetrically. This 
, result was corrected for the amount of ferrous sulphate in the liquid 
adbenng to to walls^ of the vessel employed* a determination having 
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been previously made for tliat purpose. The first series of ejcperinieuts 
was made with a concentrated solution containing 21 grams of 
FeSOiJH.O in 50 c.c., and it was found that the largest quantity of 
salt, 99-18 per cent., is precipitated when the solution is mixed with 
an equal volume of sulphuric acid, and that the percentage of salt 
precipitated is less whether the proportion of acid is greater or less 
than this. By using ferx’ons sulphate solutions of various degrees of 
concentration, the author finds that the amount of salt precipitated 
increases with increasing concentration of its solution, the volume c f 
sulphuric acid added remaining constant. As regards the composition 
of the precipitate, it corresponds with the formula FeS 04 ,H 20 , as long 
as for 5 c.c. of the solution, 5.10, or 15 c.c. of sulphuric acid is added. 
When, however, 20 c.c. is added slowly, a mixture of mouohydrated 
sulphate with a greenish-white, crystalline substance is precipitated, 
but the latter alone is formed if the sulphuric acid is added at once. 
These crysta's have a brilliant lustre and are highly iridescent; 
their formula is FeS 04 , 5 H 2 S 04 , 5 H 20 , but they are very unstable. 
At 95—^97° they are decomposed as follows: FeS 04 , 5 H 2 S 04 , 5 H 20 ~ 
FeS 04 ,H 20 + 5H2SO44H2O. 

Chemically pure aluminium sulphate, containing no iron, was 
dissolved in water and its solution treated with siilphurio acid in 
precisely the same manner, but a very different result was obtained. 
Scarcely any precipitate is produced on adding an equal volume of 
sulphuric acid to a nearly concentrated solution of the aluminium 
salt, and the addition of two volumes of sulphuric acid pi*oduoes no 
precipitate at alL But smaller quantities of sulphuric acid, which 
are without action on ferrous sulphate, give an abundant precipitate 
with the aluminium salt, so that the maximum precipitate is obtained 
on adding 1*5 c.c. of H 2 SO 4 to 5 c.c. of aluminium sulpliate solution. 
The precipitate thrown down on mixing equal volumes of the 
aluminium sulphate solution and sulphuric acid has the composition 
AhC804)3,2H2S 04,1 6H2O; with 5 c.c. of the solution and 0*3 0.0. of 
sulphuric acid, the precipitate has the formula Al 2 ( 804 ) 3 , 22 H 2 O, The 
different behaviour of ferrous and aluminium sulphates towards sul¬ 
phuric acid cannot be used, however, for their separation or for the 
preparation of pure aluminium sulphate, because some iron is always 
carried down mechanically with the latter. The author proposes to 
investigate the sulphates of the metals of the Third Group from the 
same point of view. B. B. 

Solution for Depositing Metallic Cobalt By H. N*. Warbsn 
(Ghem, News^ 59, 64).—A concentrated solution of Rochelle salt ijg 
added to a solution of cobalt chloride until the precipitate first formed 
is vedissolved ; from this solution, the metal is readily deposited on any- 
desired object attached to the negative electrode of a single cell battery, 
l^ickel inay he deposited in a similar manner, and when the solution 
contains nickel as well as cobalt, both metals are deposited in equal 
proportions and the deposit is darker and more durable than when 
cobalt alone is used. Zinc and several other metals may be deposited 
in a simOar manner. j)^ 
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Nickel and Cobalt. By G. Kruss and ¥. W. Schmidt (Per., 22, 
11—15).—In the course of experiments which were commenced with 
the object of determining the atomic weights of nickel and cobalt, it 
wavS found that it was impossible to precipitate an equivalent quantity 
of pure gold from a neutral solution of auric chloride by means of 
metallic nickel or cobalt, because small quantities of these metals are 
again precipitated from the solutions of the chlorides which are pro¬ 
duced. The precipitated gold was therefore washed,, dried, ignited, 
and weighed, and then dissolved in aqua regia and precipitated with 
sulphurous acid. The metal thus purified weighed considerably less 
than the original precipitate, and although this difference was taken 
into account the results of various experiments were very discordant. 
In washing the gold precipitated by sulphurous acid from a solution 
of the powder which had originally been precipitated by cobalt, it was 
noticed that the filtrate gradually lost the red colour due to cobalt 
citJoride and turned faintly green ; on evaporating this portion of the 
washings, the slight residue which was obtained dissolved in warm, 
concentrated hydrochloric acid with a green coloration, but the solu¬ 
tion became almost colourless on cooling. The same phenomenon 
was observed in washing the gold which had been precipitated by 
sulphurous acid from solutions of the metal obtained in similar ex¬ 
periments with nickel, but the quantity of the new chloride obtained 
was extremely small. 

Nickel sulphide, prepared from the ordinary sulphate, was repeatedly 
treated with ammonium sulphide until the latter was no longer coloured 
brown; a bright-yellow residue was obtained and the relative quantity 
of the new substance present in this residue was far more than in the 
original sulphide. The chloride of this substance was also obtained 
from the mother-liquors of solutions containing equivalent quantities 
of mercuric chloride and nickel or cohaitous chloride, and by several 
other methods. 

The pure oxide of this metal was obtained by making use of the 
fact that it is soluble in melted alkalis, nickel and cobalt oxides being 
insoluble. 

Hydrogen sulphide produces no precipitate in acid solutions, but 
ammonium sulphide gives a blackish precipitate in neutral solutions 
of the chloride. Ammonia produces a white, very voluminous^ 
flocculent precipitate inneutral soluuions, and the precipitate is insoluble 
in excess of the reagent; potash also precipitates a white hydroxide 
insoluble in excess. When the oxide is moistened with cobalt solution, 
and heated, it becomes slightly brown; after having been strongly 
heated alone for a long time it is readily and completely soluble in 
cold, concentrated hydrochloric acid. Strongly acid solutions of the 
chloride have a peculiar greenish-yellow colour, but in the dry state, 
and when free from acid, the salt is’ white and dissolves in water, 
forming a colourless solution. When the vapour of hydrochloric acid 
is blown on to the white chloride,’ it turns greenish and then dis¬ 
solves in water, forming, a coloured solution. The oxide does not 
lose weight when heated in an atmosphere of hydrogen. ^ 

The metal can be obtained by the electrolysis of an aqueous solution 
of the chloride, or by heating the dry chloride in a stream of hydrogen. 
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It is blact, but browuisb-black in thin layers ; it is readily soluble in 
acids 'W'ben obtained by electrolysis in the cold, but when strongly 
beated in a stream of hydrogen it becomes much more sparingly 
soluble. F. S. K. 


Interaction of Chromic Acid and Hydrogen Peroxide. By 

Berthelot {Gomjpt. rend,, 108, 24—31).—The blue compound to 
which Moissan (Abstr., 1884, 20) ascribes the formula CrOs^HoOg, 
more probably has the composition 2 HCr 0 i,H 202 . Both formulae 
represent the same amount of available oxygen. The blue colour of 
the compound recalls the colour of permanganic acid, and the fact 
that it can be formed even in very dilute solutions distinguishes it 
from^ the ordinary compounds of hydrogen peroxide with acids, 
alkalis, <fec. 

When hydinigen peroxide reacts with permanganic acid, the action 
is reciprocal, and the volume of oxygen evolved is the same whether 
tire peroxide is added to the permanganic acid, or moe a fact 

which indicates the formation of an intermediate compound. This 
is coiourless and stable at a very low temperature. It probably has 
the composition H 2 O 3 , and decomposes into water and oxygen if the 
temperature rises. 

With hydrogen peroxide and chromic acid, the phenomena are not 
quite similar, and the result varies with the mode of admixture, the 
temperature, and the concentration. When a very dilute solution of 
potassium dichromate acidified with hydrochloric acid is mixed with 
hydrogen peroxide, the ratio between tbe oxygen lost by the dichro¬ 
mate and that lost ‘by the peroxide is 1 : IT, and the result is the 
same, whether tbe liquids are mixed gradually or rapidly. The dif¬ 
ference is due to the intermediate formation of perchromic acid, and. 
almost disappears in mere dilute solutions. 

^ If, on the other hand, with the same degree of concentration, the 
dichromate solution is added to the peroxide, the reaction takes 
place very slowly, and the end-point is very difficult to determine. 
The ratio between the oxygen evolved from the dichi'omafce and that 
evolved from the peroxide is 1 ; 1*52-^1*63. With hydrogen peroxide 
containing barium chloride, the i-atio obtained was 1: 1*6, The forma¬ 
tion of the intermediate compound could not, however, be detected in 
the calorimeter, the change taking place too rapidly, It is evident 
that the action of the peroxide on^the chromic acid is not reciprocal, 
and it follows that in making titrations with these solutions (this 
vol., p. 3il), the manner in which the liquids are mixed will influence 
the result. 


The ^fcion of exce^ of chromic acid on hydrogra peroxide deyelops 
+46 6 Cals, for CrOa. In presence of .excess of the peroxide, the 
stability of the perch romic acid is greater, owing to the formation of 
the blue com^und. The first stage of the reactiou is , represented by- 
the equation 2CrOa + HA = flHGrO*, and the perchromic acid, then 
filler quantity of the peroxide. Under the don- 
descr.bed abo^, the reaction 2 HCrO, +, 4 HA + 6H01 
.fetHGJ, dll. + 40s + SHsO derelcps +67-2 X 2. According, to th^ 
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When brown rnthenic chloride is treated with so-called hyponitric 
acid, it is gradually converted into a non-crystallisable, violet-red 
liquid, which when mixed with alkaline chlorides yields the com¬ 
pounds just referred to. The reaction takes place only at a tempera¬ 
ture at which the hyponiti'ous acid splits up into nitric acid and nitric 
oxide, and as a matter of fact the same product is obtained if ruthenic 
chloride is heated in nitric oxide. The salts are readily obtained by 
adding an alkaline nitrite to a warm solution of ruthenic chloride in 
hydrochloric acid. 

If a mixture of ruthenium with potassium or sodium chloride is 
heated in chlorine gas, no rntheniocblorides are formed, and ruthenic 
chloride is the only product. It follows from these results that no true 
rutheniochlorides have yet been obtained, the salts described as such 
being really nitrosochlorides. Potassium chlorate, which removes all 
the metal from ruthenic chloride in the form of peroxide, has no action 
on the nitrosochlorides. 

From analyses of these and other ruthenium compounds, the author 
is led to the conclusion that the atomic weight of ruthenium is 101'5. 
Debray’s determination of the sp. gr. of gaseous ruthenium peroxide 
indicated that the atomic weight was less than 102. No details of the 
estimations are given. 0. H. B. 


Mineralogical Chemistry. 


Fossil Kesins from the Coal Measures. By W. I. Macadam 
(phein, News^ 59, 1—2),—The author has examined two samples of 
brown, resinous scales found in coals from the neighbourhood of Kil¬ 
marnock, and two samples obtained fi*om the Chemise seam of the 
Methil district. These were treated first with ether, then with chloro¬ 
form, and the respective resins analysed with the following results;— 


- 

Kilmarnock coal, soluble 
in 

Chemise seam coal, soluble 
in 

Ether. 

Chloroform. 

Ether. 

Chloroform. 

Carbon.. 

84-28 

74-28 

6?-50 

66-70 

Hydrogen.. 

9-36. 

6-52 

7*53 

7-32 

Oxygen... 

6-36 

19-20 

84-97 

25:88 


The composition of the Kilmarnock resins approaches that of schla- 
nite and anthraeoxenite respectively. Attention is drawn to the fact 
that the resin soluble in ether is pa3H:iany volatile much below 100'’, 
probably due to its complex character or to decomposition j it is sug- 
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gested that the gases obtained by Bedson from coals, probably arise 
from the decomposition of the resins in this manner. D. A. L. 

Action of Cuprous Chloride on Potassium-iron Sulphide; 
Artificial Copper Pyrites. By B. Schneider (/. pr, Ghem. [2], 
38, 569—^582),—By shaking a faintly ammoniacal solution of cuprous 
chloride (equivalent to 0*4o5 gram of cuprous oxide) with potassium- 
iron sulphide, KaSjFeoS.^ (1 gram), until the solution no longer con¬ 
tains copper, crystals are obtained which haye the empirical formula 
CuFeSa; but the quantity of the compound thus obtained and of the 
potassium chloride formed show that the formula of this sulphide is 
OmS.FeaSs, the equation for the reaction being KsSjFeiSa + Cu 2 Ch 
= 2K:C1 -h Ca2S,Fe2S3. 

These crystals behave almost identically with copper pyrites, and 
thus confirm the formula CuaSjFe^Ss for copper pyrites, a view already 
adopted by the majority of chemists. A. G. B. 

Artificial Production of Chromite. By S. Meunier (Conipt, 
TPAid,, 107, 1153—1154).—An intimate mixture of 148 gi*ams of potas¬ 
sium dichromate, 58 grams of precipitated ferrous carbonate, and 
56 grams of iron filings was heated to a very high tempei'ature in a 
clay crucible for several hours. The following reaction takes place 
FeCOs + 2Fe -f K 20 r 20 i = FeOjOr^Os + Fe 20 ^ + K>C 03 ,and when 
the cooled product is treated first with water and then with concen¬ 
trated acids, the' chromite is lefb as a hlach, non-magnetio, granular 
residue. If the crucible is brasqued with a small quantity of cryolite, 
and the mixture is covered with a thin layer of the same mineral, the 
product shows distinct crystalline zones, one of which consists 
of specular hematite. The chromite is obtained in small octahedra, 
cubo-octabedra, and cubes. A small quantity of ferric chromate and 
of a double chromate of iron and potassium seems to be formed at 
the same time, and some lamellse of chromic oxide are also observed. 
Similar results are obtained when powdered siderite is substituted for 
the precipitated ferrous carbonate. 0. H. B, 

Edisouite, a Fourth Form of Titanic Anhydride. By W. 
E, Hidden {Amer. /. Sa., 36, 272—274).—The original specimen of 
the mineral here described was discovered by the author in 1879 at 
the Whistnant gold mine, Polk Co., Iforth Carolina, It was found in 
the concentrations of placer washings. The orthorhombic character 
of the mineral was easily proved with the hand-goniometer, The 
mineral has six cleavage planes, a hardness of 6, sp, gr. 4^26, resinous 
to adamantine lustre, bronze-yellow to golden-brown colour, and 
yellowish-white streak. It is insoluble in acids, unchanged before 
the blowpipe with sodium carbonate, hut with borax gives a brownish 
bead. The axial ratio calculated by Des Cloizeaux is: S ; o = 
0*99275 : 1 : 0*92837. On analysis, only titanic anhydride could be 
found. An analysis by li. Penfield has confirmed this conclosion* 
Owing to the scarcity of material, an, equal weight of rutile was 
iwnalysed by the same method as a check. The results were as 
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Ti 02 precipitated by boiling’ .. 
Trace of oxide from, the filtrate 
Loss on ignition. 

Totals. 

Weight of mineral taken. 


Kutile. 

Edisonite. 

0-0756 

0*0744 

0-0022 

0*0083 

0-OU02 

0*0001 

0-0780 

0-0778 

0-0780 

0-0770 


These results show that edisonite is a nearly pure titanic anhydride 
like rutile. The author thinks he has recently identified this mineral on 
the Pilot Mountain, Burke Co., North Carolina, and proposes for it 
the name of edisonite, after T. A. Edison. B. H. B. 


Artificial Production of Zircon. By P. Haxjthfeuille and 
A. Perrey (Oompt rend,^107, 1000—1001).—Zircon was obtained by 
Deyille and Claron by the action of zirconinm fiuoride on silica, or 
of silicon fiuoride on zirconia, at a very high temperature. It can, 
however, be .prepared at a temperature which need not exceed 700® by 
heating 11’88 grams of zirconia with 5*84 grams of silica and 
100 grams of lithium bimolybdate. The same crystals are obtained 
at all temperatures between 700® and 1000°; they are hyaline, quad¬ 
ratic prisms with a brilliant lustre; sp. gr. = 4*6, If zirconia is in 
excess, the crystals are long: if silica is in excess, they are short. 

Levy and Bourgeois used sodium carbonate at a very high tem¬ 
perature as a I'eagent for the detection of zirconium, zircouia being 
obtained in hexagonal prisms. With lithium molybdate and silica, 
easily recognisable crystals of zircon are obtained in a few hours at a 
temperature not necessarily exceeding 700°. 0. H. B. 

Beryllpuite, a New Mineral. By B. S. Dai^a (Amer. J, Set., 
36, 290—291).—The author gives a preliminary notice of a new 
mineral, the locality of which is withheld for the present. The crys¬ 
tals belong to the orthorhombic system, the approximate axial ratio 
being a : 6 : n = 0*57 : 1 : 0*94. The mineral is white to colourless, 
transparent to translucent, and has a hardness of 5*5 to 6, sp. gr. 2*84, 
conchoidal fracture, and vitreous lustre. A preliminary analysis has 
shown the mineral to be an anbydrous phosphate of beryllium and 
sodium. B. H. B, 

Xenotime- By W. B. Hidden (Amer. J. ScL, 36, 3S0—383).— 
The author describes crystals of xenotime found in the vicinity of 
155th Street and 11th Avenue, New York City, in a coarse pegmatite 
vein; In some concentrations -of vein material at Milholland’s 
Alexander Go., North Carolina, and at Bysartsville, McDowell Co., 
North Carolina. He also describes xenotime-zircon from a new 
locality, namely, the Davis Land, Henderson Co., North Carolina, Of 
the 17 crystals of xenotime found, at this locality, seven had zircons 
enclosed, in parallel position. These vsymmetrically-compounded 
crystals* of zircon and xenotime were first, noticed by Z>^chau on speci¬ 
mens from Hittero, Norway. Similar crystals have been found by 
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tlie autlior at ttie Mills’ ^old mine, Burke Co., North Carolina, and at 
Deake tin mine, Mitchell Co., North Carolina. B, H. B. 

Mineralogical Notes. By S. L. Penfit^ld and E. S. Sperry 
(Ainer, J. Sd,, 36, 317—331).—1. Beryl .—In order to prove the 
correctness of the assumption formerly made by the authors, tbat the 
alkalis, when present, replace the berjUium, analyses have been 
made of (I) the caesium beryl from Norway, Maine; (II) a transparent 
yellow beryl, known as golden beryl, from Litchfield Co., Connecticut; 
and (III) a transparent, glassy variety from Willimantic, Connecticut, 
wnth very unusual crystalline habit. The results were as follows:— 



SiOj. 

AljOs- 

PeoOa. 

FeO. 

MnO. BeO. 

CssO. 

EgO. 

I. 

64-12 

17-89 

— 

0*16“ 

— 12-13 

1-*61 

0*10 

II. 

65-62 

17-86 

0-37 

0*18 

— 13-50 

0-03 

— 

III. 

65-72 

18-40 

— 

0*26 

0-12 13-08 

— 

0*12 



NaaO. 

l/igO. 

Ignition. 

TotaL 

Sp. gr. 



I. 

1-21 

0-75 

2*24 

100--21 

2-747 



II. 

0-54 

0-10 

2*34 

100-54 

2-716 



III. 

0-75 

0-28 

2*06 

100-79 

2-725 



The results of analysis I afford the necessary proof of the correct¬ 
ness of the assumption that the alkalis in beryl are isomorphous with 
the BeO. 

2. Fhenacite. —Analysis of colourless phenacite from Topaz Butte, 
Pike’s Peak region, Colorado, gave— 

SiOo. BeO. I^’asO. LigO. Ignition. Total. 

54*44 45*58 0*21 trace 0*26 100*49 

3. Monazite. —Crystals of this mineral from a locality 3 miles east 
of the Emerald and Hiddenite mine, Alexander Go., North Carolina, 
gave, on analysis, the following results:— 

P2O3. OejjOa. (LaDi)203. ThOg. SiOg. Ignition. Total. Bp- gr, 

29*32 37*26 31*60 1*48 0*32 0*17 lOO-lS 5*203 

In opposition to the views of C. W. Blomstrand (this voL, p, 217), 
the authors do not regard the ThOa as an essential constituent of 
monazire, as it occurs in varying proportions, although almost always 
present in the different varieties. 

4. Sussexite. A. new analysis of this rare mineral from Maine 

CT/ii Jersey, fnlly substantiates the formula 

li(Mn,Mg,Zn)B 03 , determined by G. J, Brush, who first described the 
mineral. 

The authors also describe (5) twin crystals of quartz with inclined 
axes, said to be from Madagascar, and give long descriptions and 
analyses of (6) oligociase from Bakersville, North Carolina, with 
-abnomal optical properties^ (7) barium felspar from Blue Hill, 
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Delaware Oo., Pennsylvania; and ( 8 ) a very pure magnesia mica, 
phlogopite, from Edwards, Sfe. Lawrence Co., Il^ew York. 

B. H, B. 

Ferric Orthoolase. By P. Hautefbtjille and A. Peerey (Gompt 
refid.^ 107, 1150—1152),—A mixture of 78 parts of normal potassium 
vanadate and 10 parts of potassium nitrate is fused at 700®, and a 
mixture of 18 parts of silica and 8 parts of ferric oxide is gradually 
added and well mixed by means of a platinum wire. Mineralisation 
is very soon complete, and tbe first product is a ferric leucite, but if 
the mixture is kept at 700° for about a month, crystals separate in 
the fused mass. After cooling, the product is extracted with water and 
the residue is treated with cold concentrated potash. Ferric ortho- 
clase, K 20 ,Fe 203 , 6 Si 02 , is thus obtained in monoclinic prisms, fre¬ 
quently macled in the same way as orthoolase, and with the same 
opticaL properties. They show the faces p, m, g', a\ a\ h^, the 
angles m/w 118° 58' and pjm 112® 44', being practically identical 
with those of orthoolase. Some ferric microcline seems to be formed 
at the same time. 0. H. B. 

Geology of the District of Rican. By P. KAtzeb (Ghem. 
Oentr,, 1888, 1493, from Jahrh. geol, Beiehsamt Wien., 38, 855— 
415).—The district of Rican, south-east of Prague, consists of granite 
and clay-slate of the Cambrian formation. The granite, principally 
porphyritic, contains partly white, partly red orthoolase crystals 
(containing calcium) 8-—10 cm. long, with biotite, and a little plagio- 
clase and accessory apatite, tourmaline and titanite. As the clay 
formation nears the granite, it becomes harder and more crystalline, 
whilst, on the other hand, the granite near the juncture with the 
clay becomes more porphyritic. Close to the granite is a massive 
layer of chert. This is rich in q.uartz with liqnid inclusions. The 
following analyses are given by the anthor:— 


Kormal Blackened 

olay-slate. slate. Chert. 

SiOs.. 54*97 61*35 84*19 

HaO 4*22 3*07 lYO 


The author subdivides the strata as follows(a.) Contact zone, 
containing little mica and no tourmaline ; (b) granitic pegmatite, rich 
in tourmaline; (c) porphyritic granite, containing biotite, felspar, and 
granitic tourmaline. The latter is 100 m. t&ck in places; the 
pegmatite is regular, and measures 6 metres throughout. The follow¬ 
ing further analyses were made:—(1.) Biotitic granite, 8 cm. from 
the junctnre; ( 2 ) tourmalinic pegmatite, 3 metres from the contact; 
(3) normal granite of Zeruovka. 

SiOa. AljOa- KnO. CaO. MgO. K^O. HsO. 

I., 74*29 15*95 trace 0*78 0*66 5*31 2*66 — 0*66 

n. 75-27 12-92 1*89 0*29 0*32 0*47 6*48 1*14 1*24 0^61 

ni. 71*13 18*53 trace 096 0*58 7*26 0*74 

YOh. lin. ' ■ ' ' ' , ■' ' 2 h 
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Two New Masses of Meteoric Iron. By G. F. Kunz (^mer. 
J. Scl.f 36, 275—277).—1. A mass of meteoric iron was found in 
1882 OB Linyille Monntain, Burke Co., North. Carolina. The 
meteorite weighs 428 grams, the original weight having been 
442 grams. It is 2% inches long, If inch high, and 2J inches wide. 
One side is rather rough, and the other covered with very shallow 
pittings. Traces of the black crust of magnetic oxide are still visible. 
The iron admits of a very high polish, and, under the glass and by 
reflected light, appears to be a network of two distinct bodies. On 
analysis, it gave the following results:— 

Pe. Ni. Co. S. C. P. Total. 

84-56 14-95 0*33 0*12 trace trace 99-96 

It most closely resembles the Tazewell (Claiborne Co.) and Bear 
Creek meteorites in composition, 

2. In 1887, a mass of meteoric iron was found in the Silver Crown 
district, Laramie Co., Wyoming. When found, it was half buried in 
decomposed granite and earth. In shape, it somewhat resembles an 
anvil. It weighs 25*61 lbs. The surface is still covered with the 
original crust of magnetic oxide, and is irregularly pitted. This 
iron belongs to the braunite group of Meunier. Analysis gave the 
following results:— 

Pe. Ni. Co. P. C, Total. Sp. gr. 

91-57 8-31 trace 0*07 trace 99*95 7*63 

In composition it most closely resembles the Bowton, Charlotte, 
and Jewel Hill meteorites. B. H. B. 

Meteorite from Ochansk. By TiCHOirKAYOfF, Petbopf, and 
others (/. Etiss. Chem. Sog., 1888, 20, 513—518).—This meteorite, 
together with other smaller ones, fell on April 18 (old style), 1887, 
near Tabory, Ocbansk, in the Government of Perm. Its original weight 
was about 120 lbs,, and it was fpund in a very hot state abopt 
2 yards in the ground. The meteorite was .covered, with a black, 
glistening crust, and its mass was ash-grey; structi^re crystalline* Ife 
dissolves in hydrochloric acid with evolntipn of hydrogen and 
hydrogen sulphide, owing to the presence of free nickel-iron and 
troilite (magnetic pyrites). The glistening black grains were found 
to be meteozic iron, containing Pe = 79*10—74*19, Ni 20*9—25*81 
pej* cent. 

It contains only 0*05 per cent, phosphorus, probably in the form of 
schriebersite (Fe 4 Ni 2 P). Its percentage in the meteorite Varies from 
20*54 to 25*02 per cent., owing to the non-homogeneity of the mass 
of the meteorite. The mean composition of the meteorite, aocordino* 
to. four analyses^ is— 

SiOg. PeO. MgO. CaO. Pe. Ni. S. 

37*36 13*80 18*54 8*00 19*80 5*55 2*30 

P. C amorphous. Cu + Sn, Mn, Co, Na, 

. 0*05 0*08 0*52 traces . 
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Assuming that all the sulphur is present as ^ 678 ^, the amjunt 
would be 8'17 per cent., and that of the PeO only 7'41 per cent. 

B. B. 

The Chemical Composition of the Water composing the 
Clyde Sea Area. By A. Dickie (Froe. Boy. Soe. Min., 127, 

000 V ? > 


Organic Chemistry. 


Action of Mercuric Cyanide on Cupric Salts. By E. Vaeet 
(Gonvpt. rmd., 107, 1001— 1002 ).—When an aqueous solution of 
mercuric cyanide is boiled witb. an equivalent quantity of any oxy- 
,salt , of copper, no cyanogen is evolved, and no cuprous cyanide is 
precipitated. Double salts are formed, and crystallise on cooling. 

If a concentrated solution of mercuric cyanide is mixed with half 
the equivalent quantity of cupric chloride below 25°, and tho satu¬ 
rated solution is cooled in a freezing mixture, it very slowly deposits 
small, transparent, blue needles, of the composition 

2HgOy2,OuOl2 + 6H2O. 

They are very deliquescent, and dissolve readily in water and 
ammonia solution. AboTe 30° the mixture of mercuric cyanide and 
cupric chloride evolves cyanogen, and, if the solution is dilute, cuprous 
cyanide is precipitated, but if it is concentrated, a double cyanide of 
copper and mercury is obtained. 

A concentrated solution of mercuric cyanide and cupric chloride in 
equivalent proportions deposits hard, green, efflorescent crystals of 
the compound HgCyajCuCh + 6 H 2 O, leas soluble in water than .the 
preceding compoxmd, but readily soluble in ammonia. At 35® the 
solution evolves cyanogen, and yields a precipitate of the composition 
Gu^OysjOuOyad-HaO, which at a higher temperature is converted into 
cuprous cyanide. 

Hot solutions of haloid cupric salts are decomposed by mercuric 
cyanide, with evolution of cyanogen, and formation of compounds of 
mercuric salts and cuprous cyanide which will be described subse¬ 
quently. The same compounds are obtained without evolution of 
cyanogen, by the direct action of mercuric salts on cuprous cyanide, 

0. H. B. 

A New Potassium Iron Cyanogen Componncl, By P. Mahla 
(B$ r,, 22, 111—114).—When a cold, aqueous extract of the sub*- 
stance (?) used in the purification of gas is fi'actionally precipitated 
with ferric chloride, a dark-violet substance is at last obtained, which 
differs from Prussian blue in many of its properties. It is decomposed 
by alkalis with separation of ferric hydroxide, and oh adding acid to 
the yellow solution, the substance again separates as a splendid violet 

' 2 h 2 
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precipitate, and when the solution is not too dilute, the whole 
solidifies to a gelatinous mass. The potassmm salt, which is prepared 
bj treating the well-washed violet precipitate with potash free from 
chloride, keeping the solution neutral, crystallises in indistinct, 
bright-yellow, tabular crystals, resembling potassium ferrocyanide; 
it is almost insoluble in ether, very sparingly soluble in alcohol. The 
crystals contain water of crystallisation, the whole of which cannot be 
removed without decomposition of the salt. Dilute sulphuric acid 
decomposes it with evolution of hydrogen cyanide; when heated with 
strong sulphuric acid, it is converted into ammonium sulphate and 
carbon monoxide. The aqueous solutio-n yields with ferric chloride 
a violet, with copper salts a parrot-green, and with silver salts, 
stannous chloride, lead acetate and mercuric chloride white precipi¬ 
tates. Analyses of the potassium salt pointed to the formula 
KoJCalSra-Fe-aiTa-K. 

In determining the carbon in the potassium salt, the substance was 
mixed with alumina, which combines with potash, so that the whole 
of the carbonic anhydride passes off. N. H. M. 

New Method of Obtaining'Cyanethine and Similar Bases. 
By E, V. Msyee (J. pr. GJiem. [2], 38,. 5S4).—Ethyl cyanide is heated 
with dry sodium ethoxide in a tube at 140"^, and the product treated 
with water; the ethyl cyanide is thereby mostly converted into 
oyanethine. The subjeou is under investigation. A. G. B. 


Action of Alcoholic Potash on Allylene- By A. FAYOESKt 
(J. Ems, Ohem. Soc,, 1888, 20, 518—523).—In previous papers 
(Abstr., 1888, 798 and 1168), tihe author has shown that monosubsti- 
tuted acetylenes when acted on by alcoholic solution of the alkalis are 
converted into disubstitnted acetylenes or non-symmetrioal allenes. It 
w^, however, impossible to prove the existence of intermediate 
mixed tertiary ethers of the general formula CHR!C( 0 Et)*pH !9 or 
E,a 0 B[’C(OEt)ICH 2 . In this respect it was interesting ta investigate 
allylene as the simplest of the monosubstituted acetylenes. Allylene 
was prepared by the action of alcoholic potash on propylene bromide, 
using a reflux condenser, and the gas absorbed in ice-cold absolute 
alcohol. The saturated solution was then heated in sealed tubes with 
solid potash for 12 hoars at 170—180”, On opening the tubes, much 
of the allylene was found to he unchanged, and on addition of water, an 
oily layer separated, which was found to distil between 62° and 63^^. Its 
sp. gr. is 0*790 at 0° and 0*769 at 20°. It consisted of ethyl isopropenyl 
ether, CH3*0(OEt);CHg. The same compound is obtained directly by 
the action of alcoholic potash on propylene bromide at 170—180 . 
Whan treated with concentrated hydriodie acid, it is completely 
^ resinified. With sulphuric acid cf I, or better, of 1 per cent., ^he 
.ether even at the ordinary temperature yields acetone and ethyl 
alcohol. By this behaviour it is distinguished from ethyl allyl ether' 
(h. p. 62*5°), which with hydriodie acid yields ethyl and ally! iodides ‘ 
^O^enheim), and with sulphuric acid of 2 per cent, ethyl and ally! . 
j ‘ ^^hols (Eltekoff). The ether is formed by the direct addCMpn of' 
and alcohol,, represents an intermMiate product^ sws' t^as: 
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expected by tbe anther. The intermedi-ite product was not isolated 
in other cases quoted aboye, as the temperature (130—140°) way 
sufficient for the decomposition of the analogous compounds produced. 
Further investigations will show whether the tertiary ethyl isopropyl 
ether is stable, and whether, like its homologues, it decomposes into 
alcohol and allene. B. B. 

BRtiries. By L. M. Norton and A. A. Noyes (Amer. Gliem, 
10, 430—433).—The fourth possible butine, metliylisoallyle^ie^ 
GHa'CHiCiCHa, is prepared from, butyric chloral, itself prepared from 
croton chloral hydrate. The butyric chloral, OHi^CHChCOla'CHO, 
was treated in the cold with zinc ethyl, and the product when decom¬ 
posed by dilute acid gave trichlorobutyl alcohol, which by heating 
with phosphorus pentachloride yields methjlisoallylene tetrachloride, 
CHa’OHCl'OCVCHaCi, and also aa^-trichlorbutyl phosphate, a sub¬ 
stance crystallising from alcohol and melting at 85*3°. The former 
substance, when treated in alcoholic solution with the copper-zinc 
couple, yields methylisoallylene, a colourless liquid boiling at 18—19°; 
it does not precipitate an ammoniacal cuprous solution, and with 
bromine yields first a dibromide and then a tetrabromide, both being 
liquids. H. B. 

Heptine from Perseitol. By Maquenne (Gompt rend., 108, 
101—103).—The heptine obtained from perseitol by the action of 
hydriodic acid (this voL, p. 32) is attacked by sulphuric acid even at 
0 °, when it becomes brown, and is partially converted into a polymeride, 
O 14 H 24 , and partially into a resin which gives a green solution with 
alcohol. Concentrated hydriodic acid at the ordinary temperature 
yields a crystallisable hydriodide, O 7 H 13 I, which can be distilled in a 
vacuum, and yields the original hydrocarbon on treatment with 
potasb; at 150° it is converted into complex polymerides. Ghloriue 
acts destructively on, the hydrocax*bon, and bromine acts violently in 
the cold with formation of a dibromide, C^HiaBrs, which soon decorn«, 
poses and becomes green. Mercuric chloride is slowly attacked with 
formation of a rose-grey precipitate changing to black, but ammoni- 
r acal silver and cuprous solutions are not afiected. Nitric acid acts 
violently, and produces resinous products and acetic and butyric 
acids. When exposed to air, the hydrocarbon oxidises, and in 10 days 
will absorb 100 times its volume of oxygen. If the product is 
distilled, it yields a hydrate, C 7 H 14 O 2 , which crystallises from water in 
long, white, seemingly quadratic needles. The same product is 
obtained by allowing the hydrocarbon to remain in contact with a 
small quantity of water in a loosely corked flask. 

The heptine obtained from perseitol is identical with that obtained 
by Eenard {Ann. Chem. Phy$. [ 6 ], 1, 223) and by Mortis from resin 
(Ti^a^ns., 1882, 174). With concentrated hydrochloric acid at 150'*', 
,hoth products yield a crystalline hydrochloride, G 7 Ei 301 , which boilsv 
at ,55° in a vacuum, and yields the original heptine, when treated with 
potash, alcoholic ammonia, acetates, or zinc ethyl., It is at once 
, coloured by bromine, but caix only be attacked by substitution. ^ 
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The properties of this heptine indicate that it has a closed chain 
nnclens, and is not methylpropylallylene, as supposed by Morris. 

The tendency to oxidise, form a hydrate, and polymerise indicates 
that it is related to the terpenes, whilst the formation of green 
compounds on oxidation points to a relationship with furfuran. It 
would seem, therefore, that heptine from perseitol is a non-satuiated 
hydrocarbon with a tetramethylene nucleus. The relation between 
this heptine and the terpenes, and the fact that it is obtained both 
from resin and from perseitol, seems to point to a connection between 
the sugars and the resins. 0. H. B. 


Diisocrotyl and several of its Derivatives, By S. Pkibytek 
(/. Buss. Uhem. Soc,^ 1888, 20, 506—512).— Diisocrotyl^ a hydro¬ 
carbon, of the diallyl series, is obtained by the action of 

sodium on isocrotyl bromide, CMe 2 "CB[Br, in the following manner. 
Isobutylene is converted into its dibromide, and this, on treatment 
with alcoholic potash, yields isocrotyl bromide (b. p. 91—96®) ; the 
latter is poured on to metallic sodium covered with a layer of ether 
and contained in tubes, but as a violent reaction takes place after the 
lapse of 15—20 minutes, the tubes have to be carefully cooled before 
sealing up.^ The sealed tubes are then placed for five days in water 
of the ordinary temperature, and are afterwards exposed to the 
temperature of 30—40® for 10 days, until no further diminution of 
volume (amounting to one-fifth of the whole liquid) is found to take 
place. On opening the tnbes, a gas, consisting chiefly of isobutylene, 
escapes under great pressure* After separating the sodium and 
sodium bromide by filtration, and the ether by distillation, the 
liquid product of the reaction boils between 120° and ISO®, leaving 
a resinous mass containing sodium. It is difficult to obtain a product 
of constant boiling point, as the hydrocarbon shows ah inclination to 
polymerisation; so that on repeating the distillation several times, 
the boiling point becomes lower, and after a lapse of some time it 
again becomes higher. ^ The same is the case as regards the melting 
point. The freshly distilled hydrocarbon boils at 125—^130®, solidifies 
at 0®, and the crystals melt at 4® to 5®, but after several months the. 
melting point becomes 12® to 22®. The hydrocarbon absorbs 
oxygen very eagerly; 1 c.c. was found to absorb 177 c.c. of oxygen 
over mercury.^ The molecular formula is OaHu, sp.gr. 07726 at 
18®. ^ By treating it with bromine, a liquid tetrabromide, 08Hi3r4, was 
obtained. From this, as well as from the formation of an oxyohlor- 
hydrin by the addition of hypochlorous acid and oxygen, the 
structure CMeg.C&CHiCMea is derived. 

The chlorhydrin, OsH^OObOH, is a colourless liquid, soluble in 
ether; the solution in ether, on treatment with dry pota,ssiiim 
hydroxide, yields the impure dioxide, OsHuOs, and this with water 
loms a crystall^e tetrahydroxide, C 8 Hi 4 (OH) 4 —the erythrol of the 
octyl series. The same erythrol was obtained on heating the 
diisocrotyl chlorhydrin with water and lead oxide at 100® in sealed 
tubes. Its melting point is 152—154®. B. B 
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Action of Iodine^ Iodoform, and Methylene Iodide on 
Sodium Ethoxide and that of Iodine on Ethyl Sodium Carba¬ 
mate. By E. Muldeb (Eec, Trav, Ghim.^ 7, 310 — 338).-—The action 
of iodine on sodium ethoxide was studied by Butlerow, who found, 
as chief products, iodoform and methylene iodide. The author has 
further investigated the nature of the reaction, and finds that it may 
be represented by the following stages:—(A) CsHs'CISTa -f = 
CaH^-OI + Kal; (B) CaEs-OI = CH 3 -COH HI; (C) OsH^OHa 
-h HI = CsHfi-OH -f Hal; (D) CHs-COH -f SCsHs-OI = Cla-COH 
■f SCaHs'OH. The iodal is then decomposed by the sodium ethoxide 
with formation of iodoform and ethyl formate. By the action of 
iodoform on sodium ethoxide, methylene iodide and other secondary 
products are produced. Methylene iodide has no appreciable action 
on sodium ethoxide at the ordinary temperature. 

The products of the reaction of iodine with ethyl sodium carbamate 
are found to be iodoform and urethane. The iodoform has no further 
action in alcoholic solution, and secondary products are therefore not 
produced. 

It is found that iodoform is dissolved by hydriodic acid in appre¬ 
ciable quantity in alcoholic, but not in aqueous solution. The 
maximum amount of iodoform is obtained from sodium ethoxide with 
mol. I to 1 mol. of the ethoxide. H. G. 

Action of Methyl Iodide on Sodium Arsenite. By H. 
Klinoeb and A. Kbbutz (Anmlen, 249, 147—155).—The authors 
confirm the accuracy of G. Meyer’s statement (Abstr., 1883, 1078) 
that the products of the action of methyl iodide on sodium arsenite 
are sodium iodide aud sodium methyl arsenate. Methylarsendisul* 
phidej AsMeSa, is obtained by passing hydrogen sulphide through the 
hot acid solution of the sodium salt. It is a thick, gum-like mass 
having a disagreeable smell, aud is decomposed by beat into metbyl 
sulphide and arsenic sulphide. Hitric acid oxidises it to methyl- 
arsenic acid, and sulphur is liberated. W. 0. W, 

Ethyl Fluoride. By H. Moissan (Oompt. rend.^ 107, 992—994). 
—^When dry ethyl fiuoride is heated to dull redness in a glass bulb 
for several hours, it yields a complex mixture of hydrocarbons con¬ 
taining only traces of silicon fluoride. A feeble induction spark 
causes considerable expansion, and the products are hydrogen 
fluoride, ethylene, and a small quantity of acetylene, but no free 
carbon. Strong indaction sparks produce a deposit of free carbon 
and a gaseous mixture of acetylene, ethylene, propylene, <fcc. If the 
ethyl fluoride is passed slowly through a platinum tube heated to 
dull redness, it yields hydrogen fluoride, and hydrocarbons which are 
partly soluble in concentrated sulphuric acid, whilst those not 
absorbed by the acid are partly absorbed bj bromine-water. Inside 
the tube there is a deposit of a small quantity of carbon, readily 
soluble in nitric acid and potassium cbloi^ate. 

Inhalation of ethyl fluoride by a guinea-pig, produces at first a, 
period of excitement, but this is soon followed by death. 

The fluoride was analysed, by burning it ,in a metal tube by means of 
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a mixture of cupric oxide and lead oxide. Dry ethyl fluoride does not 
attack glass, but it dissolves in concentrated sulphuric acid, and this 
solution acts on the glass with formation of an equivalent quantity 
of silicon fluoride. The latter is insoluble in sulphuric acid, and 
measurement of its volume determines the quantity of fluorine in the 
original compound. The results agree with the formula C 3 H 5 F. 

0 . H. B. 

Methyl and Isobntyl Fluorides. By H. Moissan and M. 
Meslai^s {Oompt. rend.^ 107, 1155—1157).—Dumas and Peligot 
obtained methyl fluoride hy the action of methyl hydrogen sulphate 
on potassium fluoride, but the authors find that the product of this 
reaction is a mixture of methyl fluoride and methyl oxide, which can 
be separated by their difference in solubility. Better results are 
obtained by the action of methyl iodide on silver fluoride, the gas 
being passed through a lead tube cooled at —50®, and over silver 
fluoride heated at 90°. Methyl fluoride is not formed by the action 
of phosphorus pentafluoride or hydrofluoric acid on methyl hydroxide. 
The properties of the compound agree with the description given by 
Dumas and Peligot. Its sp. gr. is 1*22 (calc. 1*19), it liquefies under 
30 atmos. at the ordinary temperature, and is only slightly soluble in 
water, but more soluble in methyl alcohol and methyl iodide. It is 
very stable, and is only very slowly saponified by water or dilute 
potash in sealed tubes at 120°. (Comjjare Collie, Trans., 1889, 110.) 

Isobutyl fluoride is obtained in a similar manner; it is a JiqpLid 
which boils at 16° under atmospheric pressure. The gas burns with 
a very smoky flame with formation of hydrogen fluoride. When dry, 
it does not attack glass; it is very soluble in alcohols and ethers; 
sp. gr. at 21® = 2*58 (calc. 2*66), Below 16®, it condenses to a coloui*- 
iess, very mobile liquid, which has not a pleasant odour, does not 
attack glass if quite dry, and dissolves small quantities of sulphur 
and phosphorus, and considerable quantities of iodine and. bromine. 

All these fluorine-derivatives are more stable than the cpiTespouid* 
ing chlorine-derivatives, and boil at a lower temperature. 

0. H. B. 

Isobutyl Nitrite. By W. B. DuK^TANand B. J. WoonBY (Pharm. J*. 
Trans, [ 3 ], 19, 487).—Isobutyi nitrite was prepared by gradually mix¬ 
ing isobutyl alcohol with sulphuric acid | when cold, the mixture was 
poured, in small quantities at ^ time, to the bottom of an aqueous solu- 
tipn of sodium nitrite (1 : 3), the whole being kept cool. Isobufcyl 
nitrite imnaediately separated as an ethereal layer, and was decanted, 
washed with solution of potassium carbonate, and digested with fused 
potassium carbonate. It is a pale-yellow, slightly fragrant liquid, 
sp. gr. 0*87fl at 15® (water at 15° =;= 1 ), and boils at 67®. It is apt to 
become acid when kept, especially in presence of moisture, and when 
^xd is once formed, decomposition ensues rapidly. This, however, 
is greatly retarded by keeping a fragment of sodium hydrogen car¬ 
bonate in the liquid. Administered to animals, isobutyl nitrite brings ^ 
about a rapid fall of blood-pressure, an acceleration of the pulse, aM. 

respiratory,p^lysis. , ,' ^ ' V,., ^ \ ^ 
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The Metameric Amyl Nitrites. By W. B. Dtostan and W, L. 
Williams {Fharm, J, Trans. [3], 19, 487—489).—The liquid liitkerto 
known as amjl nitrite is a mixture of metameric nitrites correspond¬ 
ing respectively with the isobutyl carbinol (a-amyl alcohol) and the 
secondary butyl carbinol (/3-amyl alcohol) contained in various pro¬ 
portions in the ‘‘amyl alcohol” from which it has been prepared. 
The authors describe the process by which they obtained from the 
127—182“ fraction of fusel oil, a mixture of these two amyl alcohols 
free from other substances. This mixture had a laevorotatory power 
that indicated the presence of 15*4 per cent, of secondary butyl 
carbinol, the other alcohol being optically inactive. A mixture of the 
two nitrites obtained from this was, how’ever, dextrorotatory from 
the action of the ^-amyl nitrite, and its physiological eifect was like 
that of isobutyl nitrite, but less powerW. These nitrites could be 
obtained separately only by previous isolation of the corresponding 
alcohols, and this was efected by converting the mixture into 
barium amyl sulphates and taking advantage of the smaller solubility 
of the <K-amyl salt. It was only after 35 recrystallisations, that, on 
regenerating the alcohol from the harium salt, practically pure 
isobutyl carbinol was obtained. The nitrite prepared from this was 
an optically inactive, pale-yellow liquid of sp. gr. 0*880, b. p. 97°. It 
had a not disagreeable odour, and when inhaled, produced the charac¬ 
teristic nitrite effect. Its exact physiological action is under further 
investigation. E. B. 

Action of Alkalis on the Nitro-componnds of Alkyl Eadicles. 
By N. SOEOLOFF (/. Bmss. Ghem. Soc., 1888, 20, 498-—500).—In 
refex’once to the interesting reaction which takes place between nitro- 
ethane and soda or ammonia, the author has investigated its homo- 
logues from the same point of view. Nitromethane was heated with 
ammonia in sealed tubes at 100®, when the mixture became brown. 
Nitrous acid was found to be present in the liquid, but no other 
definite products of the reaction could be isolated. As the reaction 
between nitropropaue and alkalis is far more feeble, it was heated 
with alcoholic potash for 4—5 hours at 140°, The product is a 
liquid, OsHisNO, of sp. gr. 0*961, boiling at 217—220°, Nitro-xsopro- 
pane entei‘s more easily into reaction with ammopia or soda, and the 
product consists chiefly of pseudopropylnitrol, together with much 
nitrite, but no compound analogous to C^HibN 0 is formed. 

B. B. 

Action of Alkyl Iodides on Sodium Nitroethane. By 
2f. SoEOLOFF (J* Russ. Ghem. 8oc., 1888,20, 679—582).—In former 
papers (J. JS^ss. Ohem. Soc., 1886,274, and 1887, 884), the author has 
shown that the following reactions take place between nitroethane 
and alkaline hvdroxides or carbonates in alcoholic or aqueous solu¬ 
tions : (1) 3C2H6NO3 + NaOB + 202He0 = GeH^NO -b NaNQ2 -b 
2O2H4O -b NH3 + 4H2O, and (2) + SNaOH = 2CeH2NO 

+ SNaNO* -b NHsO + 6H2O. The equations were confirmed by the 
'quantitative determination of the products of reaction. As the com¬ 
pound CbHsNO and its homologues O4H5NO, O5H7NO, and O^HnNO 
were obtwed by Getting (Abstr.y I8882 p55) by tfee. action of alkyl 
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iodides on sodinm nitroethane in alcoholic solution, the author has 
repeated these experiments, employing Y. Meyer’s and Wurster’s 
methods. The iodides of methyl, ethyl, propyl, and isobutyl were 
heated with dry sodium nitroethane in closed vessels in a water-bath, 
but it was found that no action took place. After treatment with 
water and boiling the aqueous solution, the compound CeHgNO could 
be extracted with chloroform. With other alkyl iodides, it was also 
found that there was no change. The same experiments were repeated 
in the presence of alcohol of 90—99 per cent., and then a reaction took 
place. The same was observed when sodium ethoxide was heated with 
nitroethane and the alkyl iodide. After dilution with water, the com¬ 
pound CeHgNO was extracted with chloroform and purified by distilla¬ 
tion with steam. It is a yellow, oily liquid, boiling at 171®, whereas 
the pure substance obtained from sodium nitroethane and alcohol or 
water boils at 175®. Sp, gr. = 1*000-23 at 0°. Trom methyl iodide or 
ethyl iodide, one and the same compound, CsHshTO, was obtained. The 
author concludes that: (1) alkyl iodides gives no reaction with sodium 
nitroethane; (2) the reaction described by Getting is due to the pre¬ 
sence of ethyl alcohol, the alkyl iodides have only a disturbing action ; 
(3) the compound CeHgNO obstinately retains water and alcohol, with 
which it parts near its own boiling point only; to this cause may be due 
the fact that Getting, on analysing such mixtures, obtained results 
agreeing with the formulae U^HgNO, CsHtNO, and CyHuNO. The 
author claims priority iu the discovery of the compound OeHsNO 
(see Abstr., 1888, 797). B. B. 

Nitroethyl Alcohol. By B. Demuth and V. Meyer (Ber., 21, 
alcohol, NO.-CH.-CHa-OH, is prepared by 
the action of silver nitrite on ethylene iodohydrin, and is purified by 
means of the sodium salt; this is dissolved in water, treated with 
sulphurie acid, and extracted with ether. The compound behaves 
like an alcohol, and is miscible with water. It yields asco-djes; the com¬ 
pounds N2Ph*CH(KO0*CH2*OHandSO3lSra’CjE4*N2*CH(NO,)*CH2-OH 

were prepared and analysed. The sodium salt, N02‘OH./Ofl[2*OK"a, is 
an explosive substance insoluble in water. N. H. M* 

Butjrnc Ethers. By E. Eeboul (Gompt rend., 108, 39—48).~ 
The four butyl alcohols were couverted into sodium-derivatives in the 
usual way, care being taken to avoid access of air. With the tei-tiary 
alcohol, the reaction takes place slowly, and the liquid must be heated 
for some time. All four compounds separate in crystals containing 
2 mols. of the particular alcohol, which is expelled by heating at 
220°, or by placing the crystals in a vacuum over sulphuric 
acid, or by subjecting them to a current of purified and dry hydrogen 
or air. The dried sodium-alkyl oxides are decomposed by water into 
the corresponding alcohol and sodium hydroxide, but even when the 
compounds have been heated to 220° they have experienced no 
isomeriq change, and the alcohol which they yield on treatment with 
water is ^identical with that from which they were formed.' At 
^ tertiary compound sublimes in bulky, Sender, white 

the secondary compound shows signs of v^nblimation* , ' 
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Tke ethers were prepared by the action of bufcyl bromides on a ' 
slight excess of the sodium-derivatives. In addition to tlie ether and 
sodium bromide, a butyl alcohol and butylene are formed, and this 
secondary reaction, which is comparatively slight in sis cases, becomes 
the predominant if not the only reaction in the other four cases- The 
following ethers were obtained in this way :— 


0(CH./CH3*CHaMe)3. 

CHoMe-CHo-CH^-O CH.-CHMe... 
CH2Me‘CHojCH./0*CHMe-0H2Me 
CH,Me*CH,-GH*/ 0 *GMe 3 . 


B.p. 

i4r 

131*5—132^ 

131*0—131*5 

1240—125*0 


Sp. gr. 

0*784 at 0*0° 
0*763 at 15*5 
0*7687 at 15*0 


With hydrobromic acid, all the ethers yield water and the bromo- 
bntanes corresponding with the alcohols from which they were formed- 
The boiling point of the last ether in the list differs from that of the 
normal ether by only 16—17®, whilst the difference in the case of the 
alcohols is 33°, and in the case of the bromobutanes 30®. 

G- H. B. 


Compound of Monosodium Glycol with Glycol. By Dbi 
Forceano (Compt 're7id., 107, 1160—1162).—23 grams of sodium is 
added very gradually to 124 gi’ams of glycol, and when the reaction 
is nearly complete the liquid is heated at 150° until all the sodium 
dissolves. When the liquid cools, it forms a mass of dry, colourless, 
very binlliaut crystals of the composition G2H5Na03,03H602. Heat 
of dissolution in water at 20° = +0*70, and from -ohe thermal data 
obtained by the action of sodium on glycol— 

2 G 2 H 6 O 2 liq. 4- ^N'a 20 sol. = ^HoO sol. + 

G2H6Na02,C2Ha02 sol. develops +31*245 Gal. 

C 2 H 6 ]Sra 02 solid + G 2 H 6 O 2 liquid = 

C2H5Na02,C2Ha02 sol.... „ + 7^025 „ 

The heat of formation of this compound from its proximate con¬ 
stituents is higher than that of any alcoholate except the methyl 
alcoholate of sodium methoxide# G. H, B. 

Molecular Weight of Arabinose and Xylose. By B. Tollens, 
F. Maybe, and H. Wheeler (JBer.^ 21, 3508—3510),—The following 
results were obtained by Raoult’s method: for dextrose, 188*7; for 
arabinose, 155*1; for xylose (wood-sugar), 154*1. In determining 
the molecular weight, very uniform results are obtained if the vessel 
when taken out of the freezing mixture is dried and surrounded 
with cotton-wool. N. H. M. 

Platinum Compounds of Propyl and Isopropyl Sulphides. 
By 0. Rudelius (J. pr, GJiem. [2], 38, 497—-512; compare this vol, 
p. 230 ).—TlatostpropylsulpHne ct-chlonde, PtOhSPr2’SPr201, is ob¬ 
tained by the action of propyl sulphide on a solution of potassium 
platinosochloride; it is soluble iu chloroform, ether, and absolute 
alcohol (6*5 parts at 15°), and crystallises in large, yellowish-red 
crystals melting at 46°. The ^•^chloride, Pt(SPr 2 Cl) 3 , crystallises in 
pale yellow, monosymmetrical prisms sol'uble in alcohol, and melting 
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at 86 ^, ^ The r^i-cliloHde forms pale-yellow, thin, rhomhic laminas, 
soluble in the usual solvents and meltinsf at 6 B®. 

Flato-sethylpropylsulpliine iodit^e, SEt 2 l*Pt*SPr 2 l, forms red, 
rhomhic prisms [a : & : c = 1*7270 : 1 : 4*1729], melting at 115^ 
FlatosopropylisopropylsulpJiine iodide forms long, slender, rhombic 
crystals melting at 131°. FlatosethylisopropylsidpJdne iodide crystal¬ 
lises in short, thick crystals. 

Flatosopropylsidphine oc^diydroxycMoride, PtChSPivSPro'OH, is ob¬ 
tained by the action of alcoholic potash (1 mol.) on the os-chloride; 
it forms a semi-solid mass which gi*adually crystallises. The a-iodo- 
chloride forms long, prismatic crystals, soluble in chloroform and 
alcohol. The bromide^ Pt(SPr 2 Br) 2 , forms long, yellowish-brown, 
rhombic prisms, soluble in ether, chloroform, and alcohol, and melting 
at 105°; the iodide forms long, red, rhombic prisms melting at 133®. 

, The and fi-nurites^ the (»^nifmte, basic a-nitrate, ^-nifrate, 
S^sulpkate^ ^-chromate, ^^oxalate, and fi4hiocyanate are also described. 

Of double salts, ihe Sbuthor d.escvihm platosopropylsuJpJiine platinoso^ 
chloride^ the plafinoso-iodide and mercurochloride, 

FlatinipropylsulpTiine chloride^ PtCl 2 (SPr 201 ) 2 , is obtained from the 
platoso-a-ckloride and chlorine; it crystallises in long, bright yellow, 
monoclinic prisms, soluble in alcohol and chloroform, and melting at 
139°. The bromide forms long, dark red, raonoclinic prisms melting 
at 141°, The Iromochloride forms yellowish-red, prismatic crystals 
melting at 129°; the iodide and hydroxy-nUraie are also described. 

PlatosoisopropyhulpMne chloride, Pt^SPr^aCl)?, forms long, yellow, 
triclinic crystals melting at 163°, and soluble in chloroform, etlier, and 
alcohol. ^ The bromide, iodide, thiocyanate, and nitrite are described. 

Platinisopropyhulphine iodide, Ptl 2 (SPr^ 2 l)a, forms dichroic crystals, 
soluble in chloroform and alcohol and melting at 139 °. 

A. G. B. 

Platinum Compounds of Butyl, Isobutyl, and Benzyl 
Sulphides. By H. Londahl (/. pri Ohem, [2], 38, 512—523).— 
Flatosohutylsulphine Gt-chloride, PtOhSBua'SBuzCl, forms large, 
orange-yellow, asymmetrical ciyatals, soluble in alcohol and ether and 
melting at 40°. The fi-chloride^ Pt(SBa 2 Cl) 2 , forms greenish-yellow, 
four-sided, asymmetrical tables melting at 77®. The r^-chlonde is 
semi-solid at the ordinary temperature, and melts at 17— 20°* The 
bromide, P 6 (SBu 2 Br) 2 , c^stailises in brownish-yellow, rhombic tables 
melting at 65°, and the iodide in dax*k red, rhombic tables melting at 
65°. Tbe nitHte and nitrate are described. 

Flatiniib^itylsulpUne cUoride, PtCl 2 (SBuaCl) 2 , is obtained by the 
action of chlorine on the platoso-a-chloride, and forms small, yellow 
crystals. ^ 

. Flatosoisabutylsulphine at-chloride crystallises in thin, four-sided, 
rhombic tables melting at 83°. The ^’-chlcTide forms obli<^ue, four-r 
sided, greenish-yellow, monoclinic tables, soluble in alcohol and ether 
and melting at 139°. The bromide crystallises in thin, hexagonal 
tables, melting at 143—144°, and the iodide in hexagonal, rhombic 
tables melting at 187°. The a-^nitrite, fi-nitriie, m^cTiloronitrafe^ 
p-sulphate, and ^-chromate are also describedJ The 

m obtained as a viscoim substance by the actinn 
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of barium hydroxide on a snlplniric acid, solution of the |S-STilpbate; 
its solution is alkaline. 

Flaf'imsohutijlsulpMne chloride^ PtCl 3 (SBuAjCl) 2 , crystallises in 
thick, yellow, hexagonal tables melting at 162®. The bromide forms 
red, monoclinic prisms or ,tables melting at 184®. The hromochloride 
and ohhrohromide are described. A jp&riodide^ Ptl 2 (SBu^ 3 T) 8 ,l 5 , is ob¬ 
tained by the action of iodine on a chloroform solntion of the /3-iodide; 
it forms large, dark prisms and is converted into the /3-iodide at 
110®. AsimilBiV periodocMoride IS described. BiplaHnisobutylsidiohine 
iodochhride, PtIfSBu^ 2 Cl) 2 ,PtI(SBn^ 201 ) 2 . is deposited from a chloro¬ 
form solution of the B-cbloidde, containing iodine, as a reddish-yellow, 
crystalline powder insoluble in ether; it crystallises in large, hexa¬ 
gonal tables. 

Platosohmzylsulphine chloride^ Pt(S( 07 H 7 ) 2 CI) 2 , forms greenish- 
yellow crystals containing 1 mol. of chloroform; it melts at 159®. 
The bromide crystallises from mixed chloroform and alcohol in 
Crystals containing 1 mol. of cidoroform and 1 mol. of alcohol; it 
melts at 189®. The iodide forms red, oblique, four-sided prisms melt¬ 
ing at 129®. The bade nitrcde, nitrite, and sulphate are described. 

Flatmibenzylmlphine chloride, PtCl 2 (S(C 7 H 7 )aCl) 2 , forms bright 
yellow prisms melting at 172® with decomposition. A. Gr. B. 

Metallic Diamine Compounds. By S. M. J5 egensen (J. nr, 
Chem, [2], 39, 1—26. See p. 851). 

Determination of the Molecular Weight of Paraform¬ 
aldehyde by Eaoult^s Method. By B. Toelens and F. Mater 
(P er., 21, 3508—3507).—Solutions of formaldehyde prepared from 
oxymethylene were kept in closed tubes for six months, and the 
molecular weight again determined with the same results as before 
(Abstr., 1888, 809), so that there had been no polymerisation in this 
time. 

Paraformaldehyde, (CHaO)*, separates as a soft substance when a 
solution of formaldehyde is evaporated over sulphuric acid; it is 
readily soluble in water. The molecular weight was determined by 
Eaoult’s method. When the concentrated solution is diluted with 
water, formaldehyde is again formed. 

Metaformaldehyde, or oxymethylene, has probably the formula 
(OH^O)^. The compound was previously shown to melt at tempera- 
^res varying from 142® to 171° (Abstr,, 1884, 293); when freshly 
prepared and not sublimed, it melts gradually at 100®. 

IT. H. M. 

Triazo-deriTOtives. By T. OuRntJS and J. Lato (/. pr, Ohem, [2], 
38, 631—558).’—The new azo-acid obtained , by the action of hot 
concentrated aqueous alkali on ethyl diazoacetate (Abstr., 1887, 715)^ 
is Mazoacetie acid, C 3 HsNe(OOOH) 3 . It is best prepared as follows^ 
An aqueous solution of sddium hydroxide (80 grams in 120 c.c.) is 
heated on the water-bath and ethyl diazoacetate (50 grams) added by 
degrees, with.continual shaking; the action soon becomes violent, and 
further heating is unnecessary.. The half-solid contents of the flask 
are washed by decantation with 95 per qent^c alcohol, then with. 
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absolute alcohol, and finally with ether. The sodium salt thui 
obtained is a bright yellow, hygroscopic powder consisting of minute 
needles; the yield is 55—60 grams. The free acid crystallises witW 
3 mols. HaO in small, deep orange-red, four-sided, acute-angled, biaxial! 
tables. It is insoluble in cold, easily soluble with partial decomposi-1 
tion in hot water, veiy easily soluble in cold absolute alcohol, gradually 
decomposed by hot alcohol, soluble in cold acetone and glacial acetic 
acid, but insoluble in the oijher usual solvents. When rapidly heated 
in a sealed tube, it decomposes at 149°, melts at 152°, and evolves 
carbonic anhydride at 155®; it decomposes when long heated at 60°, 
and this prevents a direct determination of its water of crystallisation. 
Heated on platinum-foil, it explodes like gunpowder, with formation 
of hydrogen cyanide. Hitric acid turns it red, and it reduces 
Fehling’s solution slowly when boiled with it. The acid may also be 
obtained crystallised with 2 mols. H 2 O in lustrous, golden laminae, T 

The poiassiam, sodium^ silver^ copper, mangm,ese, lead, bismuth, an|\ 
barium salts are described. The ammonium salt crystallises in long 
orange-yellow needles easily soluble in water, and melting at 222°. , 

Ethyl triazoacetate, CaH 3 N 6 (COOEt) 3 , crystallises in large, ruddyj, 
monosymmetric prisms, a : b : c 1*2017 : 1 : 1*3614; = 7*-^° 45';,^ 

readily soluble in hot ether and cold alcohol, sparingly in cold ether J 
and cold water; it melts at 110° without decomposition, sublimes inf 
a sealed tube, and distils with partial decomposition under diminished | 
pressure at about 270°. Its molecular weight has been determined by 
Raolilt’s method in a benzene solution. 

The methyl salt forms small, striated, rectangular, biaxial, brick^red 
tables; it melts at 167—168° without decomposition, and sublimes,but 
cannot be distilled. The isopropyl salt has been obtained. 

Triazoacetamide, C3H3N*6(C0SH2)3, is obtained either as a bright^ 
yellow crystalline powder, or in golden-yellow, unsymmetrical laminas, 
which melt above 300^ are insoluble in water and dilute acids, and 
cannot be recrystallised. 

Triazimidometamide, 03 H]! 74 (]SrH) 2 ( 00 NH 3 ) 3 , and its salts, have 
been described before under the name pseudo-diazoacetamide (Abstr,, 
1885, 884). 

When heated at 100° for many hours, the yellow triazoacetic acid 
loses water (2 mols.) and carbonic anhydride (3 mols.), leaving a 
residue of trimethlntriazimide which is soluble in absolute alcohol, and 
separates from the solution on the addition of ether in colourless 
prisms. The formula of this substance, determined by Raoult’s 
method in an aqueous solution, is CsUftHg. It melts at 78°, and is not 
decomposed at 180°; it is extremely hygroscopic, easily soluble in 
warm absolute alcohol, insoluble in benzene, ether, and chloroform j it 
is acid to blue litmus, colours Fehling’s solution green, and does not 
evolve ammonia when heated with weak soda.. Strong alkalis decom* 
pose it with formation of hydrogen cyauide and ammonia, A siher 
Gompmind, C 3 H 6 Ffl, 2 AgN 03 , and a Trm'omy^compomd, OsHelfe/dHgOla, 
have been prepared. 

By heating potassium triazoacetate with aqueous potash (1 : 1) tilL 
it is dissolved, and then adding alcohol, an oil is precipitated; when 
this is neutralised with sulphuric acid, a white substance, of the formula 
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C3H4l76(COOH)2, is precipitated ; it is equally soluble in dilute acids 
and alkalis, and is sparingly soluble in hot water, from wbich it 
partially crystallises on cooling as minute, Isevorotatory tables, pointed 
at both ends; it melts at 170°. It does not evolve ammonia when 
heated with alkalis. When heated for some time at its melting point, 
it loses carbonic anhydride, leaving a residue which crystallises from 
water in beautiful, unsymmetrical stellate groups, and melts at 145°; 
its silver nitrate compound has the formula C 3 H 6 !N’ 6 , 2 AgN 03 , so that it 
is isomeric with the residue obtained by heating triazoacetic acid. 

An aqueous solution of sodium triazoacetate decomposes after a 
time, and if then acidified and distilled, a strongly alkaline liquid goes 
over, which gives a white silver compound^ of the formula (GlsToAga),:, 
in small, unsymmetrical crystals; the mermrocliloride has the formula 
C 3 H 6 lsr 6 ,HgCl 2 , so it would appear that there is yet a third isomeride 
y»f the formula 

q Aqueous solutions of triazoacetic acid compounds become coloured 
^ beautiful red ou exposure to the air, and its derivatives are all 
Reddened by nitric acid or its vapour. By passing nitrous anhydride 
through a solution of sodium triazoacetate at 0°, unsymmetrical, 
'Carmiue-coloured laminae are precipitated; they are stable in air, and 
yield a red vapour when heated, which condenses again in red 
crystals; the formula of this substance is 08H3]5l6O3(COOH)3. 

A. G. B. 

Action of Finely-divided Silver on Ethyl Bromopropionate. 
By C. Hell and M. Rothbeeg (Ben, 22, 60—66; compare Hell and 
Mayer, next page).—Ethyl a-broraopropionate is heated at 150—160° 
for several hours with an equal weight of finely-divided silver, the whole 
being constantly shaken ; after separating the product from the silver 
bromide, the following compounds can be isolated by repeated frac¬ 
tional distillation. (1.) A considerable portion boiling at 95—110°, 
which consists chiefiy of ethyl propionate mixed with an nnsaturated 
compound, probably ethyl acrylate. (2.) A large portion boiling 
between 110° and 200°, from which by repeated fractional distillation, 
a considerable quantity of ethyl «-bromopropionate was isolated. 
(3.) A considerable fraction boiling at 225—235°, which, on hydro- 
lysis, yielded a mixtnre of the two isomeric dimethylsuccinio acids* 
together with a small quantity of pyrocinchonic anhydride. 
(4.) A considerable fraction boiling at 246-'-250°; this portion, on 
hydrolysis, yielded pyrocinchonic anhydride, dimethylsaccinic 
acid (ra. p. 119—120°), and a small quantity of the isomeric acid 
(m. p, 193°). (5.) A considerable portion boiling above 250°, froin 

which a brown syrupy acid, most probably a polymeric acrylic acid, 
waa obtained in an, impure state. 

' Bronaine has no action on the two isomeric dimethylsaccinic acids, 
but in presence of phosphorus, both acids yield one and the same 
mouobromo-substitution product. This compound crystallises from 
water in needles, melts at 91°, and is readily soluble in alcohol, ether, 
and hot water, but only sparingly in cold water. When reduced 
with hydrochloric acid and zinc, from whichever acid it has been 
prepared, it is converted into dimethylsucoinie acid (m, p. 120°). 

. F. S. K. 
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Derivatives of Plienyl-a/ 3 -Dibromisobutyric Acid. By T, 

K5e^"ER (Ghem. Gentr., 1888,1434—1435).— 

ao-yliG acid, CioHgBrO., melting at 124°, is prepared by heating the 
alcoholic solution of phenyldibromisobutyric acid with potash at 60°. 
By heating it with water, carbonic anhydride is eliminated, and 
phenyl-ft^hro 7 }wpropi/lene, OgHgBr, and phenyl-a-hjidroxy-p-hromisohuty- 
TIC acid, CioHisBrOg, melthig at 148*^ are formed. Phenylbrompro- 
pylene boils at 226°, being partly decomposed thereby with evolution 
of hydrogen bromide; it has a fruity smell- It is also formed^ by 
decomposing phenyldibromisobntyric acid with steam. With bromine, 
it appears to form a tribromide. Phenylallyl&fie, CgHg, a disagreable- 
smelling, colourless oil, boiling at 185°, is formed when phenylbromo- 
propylene is heated with alcoholic potash at 100°. ^ FhenyJallyhne 
dihromide, CgHlsBrg, boils at 250—^255°; the tetrahromide boils at 75°. 

The characteristic property of the hydrocarbons of the acetylene 
series is the formation of additive compounds with mercury salts, 
and not necessarily the formation of explosive silver and cuprous 
compounds. J* W. L. 

Action of Sodium on Ei^yl Isobutyrate. By A. Hantzsch 
(Annalen, 249, 54—65).—Briiggemann denies the accuracy of 
Wohlbriick’s experiments (Abstr., 1887,1099) on the action of sodium 
on ethyl isobutyi'ate. Briiggemann states (Abstr., 1888,1176) that 
no acids containing 3 atoms of oxygen are produced, aud that the 
acids formed contain only two oxygen-atoms, and are derivatives of 
isobutyric acid. The author has repeated these expexuments, and 
finds that the chief product of the reaction is hjdroxyoapryUc acid, 
CeHieOs, as stated by Wohlbriiok. In the first place, 2 mols. of 
ethyl isobutyrate undergo condensation in the presence of sodium, 
forming the compound OHMe 2 ’'C(OH)(OBt)*CMe 2 *OOOEt, which 
cannot be isolated. This is rednced by the sodium, yielding ethyl 
efhoxycaprylate, CHMe3’'0B[(0Et)-CMe2*C00Et, described by Wohl- 
briick as ethyl dimethylisobutyrylacetate. A portion of the ethoxy- 
caprylate is at the same time saponified, yielding hydroxycaprylic 
acid, CHMe 2 ‘CH(OE[)‘CMes'OOOH. The compound obtained by 
acting on ethyl isovalerate vith sodium, and described by Wohlbrfick 
as ethyl isopropylisovalerylaoetatej is really ethyl efkoxymprate, 
04 Hg*CH(OEt)'CHPr-COOEt. It is decomposed by boiling with 
alcoholic potassium hydroxide, yielding bydroxycapric acid, 

C 4 H 9 ^CH( 0 H)-CHPrC 06 H. 

W. 0. W. 

Action of Finaly-divided Silver on Ethyl Bronilsovalerate. 
By C. Hell and W. Mayer (Ber,, 22, 48—60).^—When ethyl brom^ 
isovalerate is treated with an equal weight of finely-divided silver at 
the ordinary temperature, much heat is developed; the reaction can 
be brought to an end by heating the mixture at 150^ for about four 
hours, with constant shaking. The product can be separated fey' 
repeated fractional distillation into (ly a small quantity of ethyl, 
bromide; (2), a very large quantity of ethyl valerate; (3) a 
quantity of an ethereal salt boiling at 140—^150°; and (4) a 
l^^^^n beSing above 250% , \ . 
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The fraction boiling at 140—150® yields, on hydrolysis, a viscid 
acid, probably dimetiijlacrylio acid, boiling at 180—185°, and having 
a pungent smell; on treating this acid with bromine in chloroform 
solution, there is considerable development of heat, and an impure 
compound, probably dibromovaleric acid, is obtained. 

The portion boiling above 250® can be s^arated into two fractions 
by distilling under reduced pressure: me one boils under the 
ordinary pressure at 260—270°, the other at 280—800® with partial 
decomposition. The lower boiling fraction yields on hydrolysis two 
isomeric acids which can be separated by distilling with steam, but 
part of the ethereal salt remains nnchanged; when this portion is 
heated at 120® with concentrated hydrobromic, acid, it yields ethyl 
bromide and a mixture of the same two isomeric acids. The higher 
boiling fraction, on hydrolysis, gives a syrupy acid, from which only 
very small quantities of the two isomeric acids can be isolated. 

Biiso'pTopylmccimeacid,QOO'B.*OBL'2T'GE.'2rOOOiE.{m.. p. 167—168®), 
is Volatile with steam, and' when separated by distillation with 
steam from the mixture of isomeric acids referred to above, is obtained 
as a colonrless oil, which is probably the anhydride. The pure acid, 
prepared by decomposing one of the salts, separates from hot water 
in dendritic crystals, aud melts at 167—168° when heated quickly. 
When heated at 150—160° in large quantities, it is converted into an 
oily anhydride. It is readily soluble in ether, alcohol, and chloroform, 
and moderately so in benzene and hot water, but only sparingly in 
cold water. The sodiwm salt is crystalline, and is readily soluble in 
water. The hanum salt, OwHieOiBa + 5 H 2 O, strontium salt ( + 3 H 2 O), 
and calcitm salt ( + 4 H 3 O) are crystalline, and lose the whole of their 
water at 120°. The magnesimn salt, manganese salt, and cobalt salt 
crystallise with 7 mols. H^O, the nichel salt with 5 mols., H 2 O, the 
codwmm saJt with 4 mols. H 2 O, and the copper salt with 1 mol. H 2 O- 
The zinc, lead, and silver salts are anhydrous, and very sparingly 
soluble in water. 

Diisopropylsucdnic acid (m. p. 199—200®) remains when the 
isomeric acid (see above) is distilled with steam, and separates in 
granular crystals on evaporating the solution. It is readily soluble in 
alcohol and chloroform, and moderately so in hot water and benzene, 
but only sparingly in cold water. It melts at 199—200°, and sub¬ 
limes in needles when heated at 210°, but does not form an anhydride. 
Wben treated with potassium permanganate in neutral aqueous 
solution, it is converted into an acid, probably acetic acid. The 
barium salt (-f- 2 H 2 O), the strontium salt (+ 4 H 2 O), and the calcium 
salt(+ 2 H 2 O) are crystalline, and lose their water at 120°. The 
magnesium salt (-f SHaO), manganese salt (+ 3 H 2 O), nichel salt 
(+ 4H20), copper salt (-f SHgO), cadmium salt (4- 3 H 2 O), and the 
a.nhydrous and very sparingly soluble zinc, copper, lead, and silver 
salts were also prepared. 

The syrupy acid obtained from the fraction boiling at 280—300° is 
separated from small quantities of^ the two diisopropylsuccinio acids 
by distilling with steam, and keeping for a long time until the non¬ 
volatile acid separates. By repeatedly exiracting with water it is 
sepaiu»ted into a readily soluble, only slightly coloured acid, and a 

VOL. LVl. 2 0 
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very sparingly soluble, brownish, resinous acid, both of which are 
readily soluble in alkalis. The former was obtained in a pure state by 
means of the readily soluble, crystalline calcium salt. Its empirical 
composition is C 6 H 802 ,and it is probably a dipolymeric dimethyl aery lie 
acid. The more sparingly soluble acid is probably a tripoly meric 
dimethylacrylic acid. Neither acid combines with bromine in chloro¬ 
form solution, but they both (?) yield considerable quantities of 
valeric acid, acetic acid, carbonic anhydride, and a small quantity of 
a crystalline acid, probably diisopropylsuccinic acid (m. p. 167—168°) 
when treated with potassium permanganate. 

These results show that the action of finely divided silver on ethyl 
bromovalerate is analogous to the action of silver on ethyl bromobuty- 
rate. (Compare Hell and Mulhanser, Abstr., 1880,542.) F. S. K. 

Oxidation of Angelic and Tiglic Acids by Potassium Per¬ 
manganate. By I. Kondaeoff (J. Buss. Ghein. 8oc,, 1888, 20, 
523—524).—The oxidation was carried on by Wagner’s methocl 
(Abstr, 1888, 665), which consists in adding to a 1 per cent, solu¬ 
tion of the potassium salt of the acid under investigation drop by 
drop, with continual agitation, a solution containing 1 per cent, of 
permanganate. The quantity of permanganate taken contained 
1 atom of oxygen for 1 mol. of the acid. After separating the man¬ 
ganese dioxide by filtration, the liquid was submitted to distillation 
to remove the volatile neutral products, and the distillate which 
usually contains aldehyde, was treated with moist silver oxide. The 
silver salts were converted into sodium salts, and these on fractional 
distillation with sulphuric acid yielded the free acids; the acids in the 
different fractions were again converted into silver salts. The analysis 
of these proved that tiglic acid, on oxidation, yields acetaldehyde, 
together with some propaldehyde, whereas angelic acid yields prop- 
aldehyde as the chief, and acetaldehyde as a subsidiary product. 
This the author explains by the iuefiiciency of Kopp’s method for the 
complete separation of angelic acid from tiglic acid. The aqueous 
residues left on distillation were saturated with carbonic anhydride and 
evaporated to dryness, and the product extracted with ether in the 
presence of a little dilute sulphuric acid. The analysis uf silver salts, 
prepared from the acid residue proved that tiglic acid yields acetic, 
angelic, and propionic acids. The investigation of the non-volatile' 
acids has shown that angelic acid yields diiiydroxyvaleric and ethyb 
tartroiiic acids, and that tiglic acid, yields di hydroxy valeric acid 
together with the first isomeride, ' , B, 

Olive Oil. By K. Haztjra and A. GatjssNBJB (Monaisk, 9, 944— 
946; compare Abstr., 1886, 140; 1887, 359, 798, 913; and 1888, 
816, 1269).—Earlier investigations of the authors have made it appear 
probable that the liquid portion of the fatty acids derived from olive 
oil consists of a mixture of two or more unsaturated acids. This view 
is confirmed by its iodine number. 

According to Sehadler, olive oil consists of a mixture of 72 per 
cent, of triolein with 28 per cent, of palmitin, stearin, and al^ohih,; 
its high iodine number points to the conclusion tWt 
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previously supposed to consist entirely of triolein contains an acid 
having a biglier iodine number than oleic acid. The authors now 
show that a mixture of hydroxystearic, Gi 8 H 34 ( 0 H) 202 , and sativie, 
C{^iHti 5 j( 0 H) 402 , acids is formed when the liquid fatty acids of olive oil 
are oxidised with permanganate. It therefore follows that both oleic 
and linoleic acids are present in oHve oil, and in all probability they 
exist in most non-drying oils. G. T. M. 

Oxidation of Unsaturated Patty Acids by Permanganate. 
By K. Hazura and A. Grussnee {Monatsk.^^ 9, 947—955; compare 
Abstr., 1886,140; 1888, 1270).—The authors have oxidised erucic, 
undecylenic, and sfcearolic acids with permanganate, in order to ascer¬ 
tain whether these substances yield oxidation products in accordance 
with the rule laid down by Hazura, ‘Hhat unsaturated fatty acids, on 
oxidation with alkaline permanganate, take up as many hydroxyl- 
groups as they have free valencies, and are thereby converted into 
hydroxy-derivatives of saturated fatty acids.’^ Under such circum¬ 
stances they hnd that erucic acid, G 22 H 4202 , gives dikydroxt/hehenic 
acid, G22H4202(0H)2. This substance is insoluble in water and ether, 
is only slightly soluble in chloroform, benzene, toluene, and acetic 
acid, and crystallises from alcohol in rhombic plates melting at 
1^2—133° The potassium and sodinm salts are only slightly soluble 
in water; the salts of the alkalis and heavy metals are insoluble. 

Undecylenic acid, GHH 20 O 2 , is converted on oxidation into dihydwy^ 
undeci/lic acid, ,OnH 2 o 02 (OH) 2 , crystallising in small, anhydrous 
needles melting at 85—86^. The acid is monobasic, and dissolves 
readily in alcohol, hot water, and acetic acid, but is only slightly 
soluble in ether and cold benzene. The potassium, sodium, barium, 
calcium, and magnesium salts are all soluble iu water; the salts of 
the heavy metals are, on the other hand, insolnble, 

Stearolic acid, O 19 H 32 O 2 , on oxidation is converted chiefly into 
stearoxylic acid, Ci 8 H 3204 , which crystallises in yellow, glistening 
needles melting at 84—86°. At the same time a small quantity of 
suberic acid, GaHuOi, crystallising in white needles melting at 
139—140®, is formed. G. T. M. 

Action of Ethyl Ohlorooarbonate on Ethyl Sodacetoacetate 
and Ethyl Sodomalonate. Bj L. Glatssen (Ber., 21, 3567).— 
Vapour-density and molecular weight determinations made with the 
compounds obtained by Conrad and Guthzeit by the action of ethyl 
chlordcarbonate on ethyl sodacetoacetate and ethyl sodomalonare 
establish the correctness of the formuieB originally ascribed to them 
(Anmten, 214, 31). N. H. M, 

Bromazelaic and Hydroxyazelaac Acids. By A. Bujabd and 0. 
Helu (Bey,, 22,68—73; compare Gantter and Hdi, Abstr., 1881,891). 
—Bromine has very little action on azelaic acid at 100°, but in presence 
of a small quantity (0*1 per cent.) of amorphous phosphorus, the 
action is at an end in three hours at 100®, A mixture of dibrom- 
1 and brom-azelalc acids is thus obtained, the latter being formed in the 
quantity, but the,two products,oannqt^ be separated. 
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Hydroxyazelaic acid, OH'OtHis’COOH, is prepai’ed hj boiling the 
mixtare of brom-acids for a long time with excess of soda. The con¬ 
centrated and acidified solution is shaken with ether to remove 
azelaic acid, then neutralised with ammonia, copper sulphate added, 
and the copper salt decomposed with hydrogen sulphide. It can also 
be separated from the azelaic acid by repeatedly evaporating a solu¬ 
tion of the two ammonium salts, when ammonium azelate is decom¬ 
posed, and the free acid can be separated from the more soluble 
unchanged salt of hydroxyazelaic acid. Hydroxyazelaic acid can also 
be purified by converting it into the zinc salt and decomposing ihe 
latter with dilute sulphuric acid. It separates from water or ether in 
colourless, nodular crystals, melts at and is very readily soluble 
in alcohol and water, but more sparingly in ether. A yellowish, viscid 
anhydride, OieHanOg, is obtained when the acid is heated at 100or 
when the zinc salt is decomposed with concentrated sulphuric acid. 
It is reconverted into the acid when boiled with a large quantity of 
water. The barium salt, C9Hu03a -h iHaO, the calomm salt 
(-h IH 2 O), and the strontium salt ( + l^-HgO) are moderately soluble 
in water. The magnesium, zinc, and cadmium salts crystallise with 
2 mols. H 2 O. The copper sail. ( 4* I'lSjO), the lead salt (and 
the anhydrous silver salt were also prepared. S. E. 

Action of Ethyl BibromosucGinatey Bromomaleate (or Pu- 
marate), and Tartrate on Potassium Ethoxide. By B. 
and C. WfJLLEUANN (Bee. Trav. Ohim,, 7, 384—340).—Analyses are 
given of the products of the reaction of ethyl dibromosuecinate and 
bromomaleate (or fumarate) with potassium ethoxide when mixed 
either in molecular proportion or 1 mol. of the former to 2 mols. of the 
latter. The product of the action of the dibromosuecinate on the. 
ethoxide (2 mols.) gives on extracting with ether a substance that 
forms a compound with silver. Ethyl tartrate and potassium 
ethoxide form difEerent compounds according as the reaction takes 
place in the cold or with heating. * H. 0, 

Diazosuccinic, Diazosuccinamic, and Diazopropionic Acids- 
By T. CuBTius and P Koch (J. pr. Gkem. [2], 38, 472—-490).—This 
paper is mainly a continuation of a summary of the authors* pre¬ 
vious work on the subject (compare Abstr., 1885, 885, and 1887, 33)- 

By the action of zinc and glacial acetic acid, diazosuccinic acid is 
split up into ammonia and aspartic acid. Copper aspartate crystal¬ 
lises with 3 mols. H^O; Bittbausen obtained it with 4| mols. H 2 O. 

BIthyl amidoprapionafe hydrochloride forms groups of crystals wliich 
melt at 64—68"*. When it is treated with nitrous acid, a yellow oil 
is obtained, which behaves like an ethyl salt of a diazo-fatty acid, and 
probably contains ethyl diazopropionate. Ethyl dihydroxypropionate, 
0[CMe(OH)’OOOEt]2, distils from this oil between , 80° and , 86° 
(120 mm. pressure) as a colourless, refractive, neutral liquid, of a 
peculiarly penetrating odour; it gives a freely soluble barium salt 
The rest (one-third) of the oil distils between 120° and, 150°, giving 
^ oil which solidifies, forming' colourless, lustrous prisms of ethyl 
0]S;3(CHMc-COOEf,)2., This sub?tanct is neutral, 
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melts at 95®, and is soluble in ether and alcohol; its barium salt 
is pulverulent and spaiinglj soluble* A. Gr. B. 

Action of Potassium Cyanide on a-Brominated or ^-Clilori- 
nated Patty Ethereal Salts. By N. Zelinsky and A, Bitschichin 
(J5er., 21, 8398—3401).—Ethyl cyanosuccinate is formed, together witii 
ethyl a-cyauoacetate, when ethyl a-bromacetate is treated with potas¬ 
sium cyanide in alcoholic solution (compare Zelinsky, this voL, p. 122, 
and Haller, Abstr., 1888, 937). It is a heavy liquid, boils at 
280 — 290 ° with only slight decomposition, and is insoluble in water. 
On hydrolysis with hydrochloric acid, it is converted into succinic acid. 

Ethyl diethylcijanosuccinate^ COOEt-C(C17)Et'CHEt^COOEt, is ol- 
tained, together with ethyl a-oyanobutyrate, by treating ethyl 
a 6 -bromobutyrate in like manner, or by the action of ethyl sodo- 
oyanobutyrate on ethyl i^-bromobutyrate. It is a heavy liquid, boils 
at 280—286°, and when hydrolysed with hydrochloric acid yields the 
two isomeric diethylsuccinie acids, melting at 191° and 126—127® 
respectively. 

These experiments seem to show that the formation of such conden¬ 
sation products as those described above by the action of potassium 
cyanide on the ethereal salt of an a-brominated or ^-chlorinated fatty 
acid is a general reaction. P* S. K. 

Symmetrical Diethylsuccinio Acids, By 0. Hell (Ber., 22, 
67).—The author points out that he has already described the pro¬ 
perties of the two isomeric diethylsuccinic acids (compare Hell and 
MulhUuser, Abstr., 1880, 542—543). E. S. iK. 

Isomalio Acid. By W. Ostwald (Ber., 21, 3534—3537).— 
Determinations of the molecular conductivity (Abstr., 1888, 331) of 
a preparation of isomalic acid made by Kammerer {Annalen, 139, 
257) showed that this acid is identical with citric acid. 

m H. M. 

Action of Ethyl Chlorocarbonate on the Sodium-derivatives 
of Acetylaoetone, Ethyl Acetoacetate, and Ethyl Malonate. 
By L. Glaisen and W. Zelel (Ben, 21, SS97‘S$98)Ethyl 
acetylacetonediearboxylate, 0 ( 00 Me) 2 (C 00 Et) 3 , is obtained when 
sodacetylacetone is treated with ethyl chlorocarbonate. Wimii 
etljyl sodacetoacetate is treated in like manner, the compoantl 
COMe*G(COOEt )3 is formed (compare Ehxdich, B«r., 7, 892; Conrad 
and Guthzeit, Abstr., 1883, 45; and Michael, Abstr., 1888, 1054). 
The compound described as ethyl methenyltrioarboxylate (Conrad 
and Guthzeit, loo* dt) seems to be ethyl methanetetracarboxylate, 
C(COOEt) 4 . P. S. K. 

Glycuronic Acid. By H. Thierpelpeb (Zeit pliysioi* Ghem., 13, 
275 —284; compare Abstr., 1887, 717).—^An attempt to prepare a 
benzoyl-derivative of glycuronic acid by the method adopted by Bau¬ 
mann (Abstr., 1887, 228) in the preparation of tetrabenzoyldextrose, 
gave only a small precipitate; a better result was obtained by shaking 
together a mixture of substances present in the proportion of 1 mob 
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of glycnronic acid, 9 mols. of ben25oic cbloride, and 12 raols. of sodium 
hydroxide (in a 10 per cent, solution); the resulting precipitate was 
viscous; it was dried over sulphuric acid, and freed fi"om adherent 
henzoic acid by light petroleum, and from sodium benzoate and 
chloride by water. The substance prepared in this way dissolves 
readily in alcohol, especially hot alcohol. It melts at 107°; it reduces 
Pehiing’s solution. Elementary analysis gave results which correspond 
wdth the formula 

Glycuronic anhydride reacts very vigorously with aniline; better 
results are obtained by using potassium ^lycuronate dissolved in 
85—90 per cent, alcohol. The crystalline compound obtained has the 
formula ITPhlGeH^OfiK, it thus corresponds exactly with Sorokin’s 
anilide of dextrose (Ahstr., 1886, 526, 683; 1888, 807). It is easily 
soluble in water, sparingly soluble in alcohol and in ether, melts at 
177“.becoming dark coloured; its solutions reducePehling’s solution, 
are Isevorotatory, and in the air become dark coloured, losing much of 
their action on polarised light. 

A compound with tolaylenediamine, 07H6(If.'C(tHpOflK)^, was also 
prepared; this corresponds to the similar compound with dextrose, 
prepared by Hinsberg (Abstr., 1888, 476). 

The a/ction of potassium hydroxide solutions of various strengths at 
different temperatures was then investigated. Oxalic acid was found 
in all cases. Catechol was also present, especially when strong alkali 
was used, and in this case a certain amount of protocatechuic acid 
was also foruaed. , , 

The effect of putrefaction was investigated by Hoppe-Seyler’s 
method; mud and chalk were added to the substance, and the 
resulting gases were analysed from time to time. The following 
formulae represent the different stages in the pz-ocess, as denoted by 
the gfises formed :—(l.) (0eH9O7)20a f CaCOs = (0»H302)2Ca + 
(CVH502)2Ca + SCO® + aO; (2.) (G,U,0z)2Ca> + 2H,0 
(CoH^OOaOa + 2002 d- 4H2; (3.) (CgH^OOsCa + H^O CO^ + 
CaCOa -h 2CH4. W. B. H. 

Change in the Rotatoi:y Power of Tartaric Acid in Mixed 
Solntions- By R. Pkibbame 22, 6—11).— The author has 
previously, shown (Abstr., 1888,' 1229) that the rotatory power of 
&dations of tartaric acid is altered considerably by various optically 
inactive substances, and that in many cases the rotation may be corn-* 
pletely prevented, or even changed in direction. 

When tartaric add (5 grams) is dissolved in ethyl alcohol (20 e.o.) 
and the solution mixed with an equal volume of benzene, toluene, 
xylene, or cyraene, the angle of rotation (i = 2 dm.) is —0^411, 
—0*619, •—0*652, and —0*791 respectively, whereas when alcohol alone 
(40 c.c.) is present the angle of rotation is +0’379. 

Chlorinate and brominated derivatives of aromatic hydrocarbons 
have a similar and a more niarhed effect, but the irjfluence of nitro-* 
compounds is not so great, as is shown by the following table;— 



ORGANIO CHEMISTRT. 


379 


2 grams of tartaric acid contained 
in 

In 100 c.o. of solution. 

Observed 

Inactive 

substance. 

Tartaric 

acid. 

angle of 
rotation a*]}. 

40 e,c. ethyl alcohol. 

c.c. 

0 

grams. 

5 

+ 0-379 

20 c.c. ethyl alcohol -f- 20 c.c. benzene . 

50 

6 

-0*411 

20 c.c. ethyl alcohol + 20 c.c. nitroben- 
zene.. *. 

50 

5 

+ 0*317 

20 c.c. ethyl alcohol -i- 20 c.c. toluene.. 

50 

5 

-0*619 

20 c.c. ethyl alcohol + 20 c.c. nitro- 
toluene.... 

50 

5 

-0*069 

20 c.c. ethyl alcohol + 20 c.c. cliloro- 
benzene". 

50 

5 

-0*809 

20 c.c. ethyl alcohol + lO c.c. ethyl bro- 
mide...... 

60 

5 

-0*362 

20 CO. ethyl alcohol + 20 c.c. nitro- 
ethane.... 

50 

5 

+ 0*309 


Substances containing the amido-group, such as glycocine, alanine, 
carbamide, and aniline, increase the dextrorotatory power. In the 
case,, of carbamide, the specific rotatory power is expressed approxi¬ 
mately by the formula [«]p = 2*582 -j- 0 0515aj + 0 00023where 
flj = the percentage of cai’bamide in a solution containing 9*389 per 
cent, of tartaric acid. 

The specific rotatory power of a solution containing 10 per cent, of 
tartaric acid and 4s per cent, of pyridine is [a]j) ^*85°, that of a 

solution containing 50 per cent, of pyridine and 10 per cent, of 
tartaric acid is [a]i) = 50*28°, whilst that of a 10 per cent, solution of 
tartaric acid alone is 13*12° under the same conditions. 

In a second series of experiments with solutions containing 4*8662 
per cent, of tartaric acid ([a]i> = 14*405°), it was found that the 
specific rotatory power is increased to 45*888, 48*950, and 49*484 by 
adding 25, 50, 55 per oent^ of pyridine respectively; but that on 

adding 60, 75, and lOO per cent, of pyridine the specific rotatory 
power fails to 48*364, 41*778, and 18*957 respectively (compare 
Thomson, Abstr., 1886, 925, and /. pr. Ohem. [2], 35, 145). 

The results hitherto obtained show that all substances which form 
salts with tartano acid increase the specific rotatory power of solu¬ 
tions of this acid, but in all other oases the rotatory power is 
decreased, and in some cases actually reversed. The fact that the 
decres/se in the rotatory' power of tartaric acid produced by members 
of a homologous series is, within certain limits, dependent on the 
molecular weight of these substances, seems to show that this 
phenomenon is the result of some mass-action of the molecules 
(compare Landolt, Optisches JDrehwngsvermdgm, 1879, 59, and van’t 
, ,ifoff, Etudes de Dynamiqm Chimiqw^ 34—42). In those,cases where 
the change in rotatory power reaches a maximum and then decreases, 
it may be assumed that up to the point of m^imum rotation a salt 
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is produced, and tliat the subsequent decrease is caused by some mass- 
action of tbe free inactive molecules of the salt thus produced. 

F. S. K. 

Polarisation of Tartrate Solutions. By J. H. Long (Amer. 
Sci., 36, 351—358).—All these observations were made in a new 
model Laurent instrument at 20°, and with a 200 mm. tube. A 
solution containing 15 grams of tartaric acid in 100 c.c. of water 
showed a specific rotation [a]© = 13*03 j this was diminished by 
free mineral acids, and also by certain neutral salts: thus with 
15 grams of tartaric acid and 8 grams of sodinm chloride, [aju = 6*1 (i. 
Bochelle salt has a rotation of 22*1; this is decreased by sodium, 
lithium, and thallium salts, the decrease being greater as tbe amount 
of sodium salt increases, whereas potassium and ammonium salts 
increase the rotation in a similar manner; calculated on tbe molecular 
proportions, the following numbers indicate the specific rotation when 
1 mol. of tartrate is mixed with 1, 2, or 3 mols. of inactive salt:— 


Salt. 

1 mol. 

2 mols. 

8 mols. 

IS^aCi. 

21*86 

23 *41 

20 *99 

HaBr.. 

21 *79 

21 *42 


IfaNOj. 

21 *68 

21 *41 

21-16 

]!irsujS 04 ... 

21 *32 

20*49 

FalHP 04 , 12 H 20 .. 

21*40 



!N^aoS20-,.5H^BO .... 

21 07 

21 *67 
21*72 

22 *73 


-■ , 

KaHsPOojHsO. 

20*92 

^ . 

^aG3H!jCh,3£[i>0 

ECl .. 

21 *16 
22*88 

23*14 

EBr ..... 

22*78 

23 *00 

El ... 

22*63 

23 *09 


ENO 3 ... 

ESCy.. 

22*60 

22*52 

23 *07 
22*66 
22*87 

22*82 
23 25 

Ei-oH^Og ..... .... 

22*60 

K..S 04 ..... 

22*79 


22*54 

22*67 

22*70 

22*81 

... 

OTiBr... 

22*64 




The molecular rotation of tbe three salts, KaC^H^Oa, KNaOiHiOg, 
is respectively 64*42, 62*34, 59*85; the formation of a salt 
with higher or lower rotation, as the case may be, is suggested as 
partly explaining the above phenomenon, the cause of which, nowever, 
is still obscure. P. A. L. 

Decomposition of Amides with Alcohols. By L. Meyer <Ber., 
22, 24-—27).—The formation of amides and alcohols by the action of 
ammonia on ethereal salts is a reversible reaction, but the inverse 
change takes place only very partially when equivalent quantities of 
ammonia and ethereal salt are employed. If equilibrium is expressed 
thus— , 

, ^jp,Amide -f p' ammonia -i- q ethereal salt d- q' alcohol, the reac- 
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tion qnotients are expressed by tlie forimila ji'q = ^pq\ where K is 
a moderately small number. When equilibrium is established, the 
quantities of alcohol and amide present are, therefore, relatively 
large; those of ethereal salt and ammonia relatively small. The 
higher the tempei*ature, the larger the quantity of ethereal salt pro¬ 
duced, the constant K increasing as the temperature rises; in pre¬ 
paring amides, the temperature should therefore be kept as low as 
possible. K also increases as the molecular weight of the alcohol or 
acid radicle increases, the average value of K at 210® in reactions 
between ammonia and ethereal salts, formed from various acid and 
alcohol radicles containing an increasing number of carbon-atoms, is 
given in tabular form. This constant is very small in the case of 
secondary and tertiary alcohols. 

Guldberg and Waage’s law only holds good in reactions of this 
kind as long els the ammonia and ethereal salt are present in the pi\)- 
portion in which they are formed by the action of the alcohol on the 
amide; if either is present in excess of this quantity, the constant is 
changed in value. 

In the case of acetamide and ethyl alcohol, K 0’094; in presence 
of excess of ammonia it falls to 0'084, hnt rises to 0*134 in presence of 
excess of ethyl acetate. Excess of ammonia increases the formation 
of amide to a greater extent, and excess of ethereal salt decreases the 
formation of ethereal salt to a less extent than is in accordance with 
Guldberg and Waage’s law in its usual simplest form. 

In attempting to determine this relation experimentally, discordant 
results were obtained, when the tubes employed were slowly cooled, 
because, during the cooling, re-formation of amide took place. It 
was also found that during the reaction a considerable quantity of 
amine salt was produced; this salt, however, immediately decom¬ 
posed, partly into water and a substituted amide, and partly into 
amine and ammonium salt, as shown by tbe following equations:— 
CHa-CONHs + MeOH = CHa'COOMe -f ]SrH«; OH 3 -COOMe 
= GH 3 -COO*NH;JSd:e; CHa-COO-NHsMe ;= CHa-CONHMe + 
CHs-OOO-NHaMe + NHa == CHa-COO-NHi + NH^Me. If an amine 
salt is present, it has no influence on the course of the reaction ; acet¬ 
amide is decomposed by ethyl alcohol to the same extent, whetler 
ethylamine acetate is present or not, the amine salt being almost 
completely converted into ethyl acetamide. 

When a few hundredths per cent, of acid are present, the formation 
of ethereal salt is hastened very considerably; 5 mols. of ethyl alcohol 
only decomposed 8*3 per cent, of pure bufcyramide in 24 hours; 
whereas in presence of 0*044 per cent, of butyric acid, 42 per cent, 
was decomposed in the same time, and in presence of 4*4 per cent, of 
acid, ^ per cent, was decomposed. 

Pure acetamide is odourless, has a neutral reaction, and melts at 
81—82® (see Mason, Trans., 1882, 108). Pure propionamide melts 
at 79^80°, butyramide at 115°, and isobutyramide at 129®, 

E. S. K. 

Synthesis of the Asparagines, By A. Piutti (filimu Oentr,^ 
1888,1459—1460 ).—Mhyl /5-cw?par^a^e,OOOH*pH(NH2)*CH./COOEt, 
is prepai*ed by reducing 5 gi^ms of the oxime of ethyl oxalacetat^, in 
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60 c.c, o£ aqueous alcohol with acetic acid and BO grams of sodium- 
amalg'am (5 per cent.), the solution being x’etained acid by occasional 
addition of acetic acid; any great development of heat must also be 
avoided. After hlteiung, cupric acetate is added, and the copper salt 
allowed to crystallise out. The latter is anhydrous, and the determi¬ 
nation of the copper agreed with the formula (C 6 HioN 04 ) iOtt. Pre¬ 
cipitation of the copper in the cold with hydrogen sulphide and 
concentration, and ultimate crj’stallisation over sulphuric acid, 
gave the ethyl salt in leaf-like, anhydrous ciystals melting at 
200—201®; a small quantity of inactive aspartic acid was found in 
the mother-liquor. 

Bthfil ^^aspartate, COOH*CH 2 ‘GH(ira: 2 )-COOEt, is prepared by 
reducing 80 grams of the oxime of ethyl oxalacetate in absolute alco¬ 
hol with 9 grams of sodium, in a vacuum over sulphuric acid during 
two to three days, whereby one ethyl-group is eliminated. The dark- 
yellow, gelatinous mass is dissolved in water, alcohol added until 
slight precipitation ensues, and then acidified with acetic acid and 
reduced with sodium-amalgam until ferric chloride no longer pro¬ 
duces a violet coloration, and until cupric acetate produces a heavy 
precipitate. Greneraliy 6—7 parts of the amalgam to 1 part of the 
oxime are suiBBcient. Cupric acetate is added to the filtrate, when a 
green or blue, crystalline precipitate soon separates; this is nearly 
insoluble. Precipitation with hydi’ogen sulphide, expulsion of the 
excess of the latter in a vacuum over lime, filtration and concentra¬ 
tion at a low temperature, first in a current of air and finally over 
sulphuiic acid in a vacuum,, results in the separfition of the ethyl 
a-salt in large crystals, in addition to a little crystalline aspartic acid. 
It is purified by fractional crystallisation from water and alcohol., 
The ethyl salt is anhydrous, melts at 165° with decomposition, is very 
soluble in water, but- only sparingly in alcohol, insoluble in ether. It 
is saponified by boiling potash or hydrogen chloride, with separation 
of inactive aspartic acid, as in the case of the ethyl j8-salt. 

According to L. Brugnatelli, the crystals of the ethyl ^^-salt are 
monoolinic; a : 5 : c 1*8822 :1! 1T883; = 82° 15i The pl^te- 

like crystals showed complete cleavage in the direction (100), The 
plane of the optical axis is at right angles to (UlO). The double 
refraction is strong and positive. The copper salt pf the ethyl 4 K-salt, 
(C 6 HioN' 04 ) 3 Cu -f 2 H 2 O, crystallises in blue, fiatiened needle clusters 
which yield water and alcohol at 100°. The hydrochloride of the 
ethyl a-salt, CttHnl'rOijHCi, is a white, crystalline mass readily soluble 
in water, little soluble in alcohol. The aqueous solution of the 
ethyl a-salt is optically inactive. 

Inactive asparagine, OOOH-CH 2 *CH(NH 2 )*OONH 3 , is prepared by 
heating the ethyl a-sajt with alcoholic ammonia for five to six hours^ 
The solution is concentiated at first at a low temperature, tlieu in a 
vacuum, the residue dissolved in a little water, precipitated with alco¬ 
hol, and recry^tallised from water. Thus obtained, it forms a mass, 
of lustrous plates containing 1 moh H^O, which become opalescent 
but do not melt at 118—120°, yellow-ooloured at 200°, and are com¬ 
pletely decomposed at 215°. ap-Asparagin© is readily ^soluble in hot 
somewhat soluble in cold water, nearly insoluble in alc^ol 
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ether. Tfc is acid, and liberates acetic acid from its salts. Magnesia 
does not decompose it, bnt with 30 per cent, potash, ammonia is 
evolved. In a vacuum, or at 100 °, it loses its water of ciystaili>ation. 
Addition of cupric acetate to the aqueous solution precipitates after a 
time the salt ( 04 H 7 lSro 03 ) 2 Cu -f 2 H 2 O, in small, light blue, trans¬ 
parent masses of prisms. The hydrochloTide, C 4 H 8 N* 303 ,HC], is a 
crystalline, deliquescent mass. By boiling with hydrogen chloride 
(2 mols.) and subsequent treatment with ammonia (1 moL), the 
(inactive) a-asparagine, like the two active asparagines, is changed to 
inactive aspartic acid. 

According to L. Brugnatelli, jc-asparagine crystallises in the triclinic 
system, n : & : o == 1*59£»9 : 1 : 0*5668; = 91° 19, ^ = 113° 12 ', 

7 = 83° 48', J. W. L. 

Constitution of the Monethyl Aspartates and the Aspara¬ 
gines. By A, PiOTTi (Chem. Oentn^ lb 88 , 1460).—In order to 
determine the constitution of the monethyl aspartates and the aspara¬ 
gines, the author prepared the corresponding ethyl oximidosucci- 
nates, and compared them with the ethyl a-oximidosnocinate, 

COOH*CH 2 ‘C(NOH)*COOEt, 

of Ebert. One of these ethyl salts is prepared by treating the oxime 
of ethyl oxalacetate with sodium ethoxide in alcohol, evaporating the 
mixture in a vacuum, and decomposing the residue with, tlie calcu¬ 
lated quantity of sulphuric acid. The salt is reduced with sodium- 
amalgam in alcohol in presence of acetic acid, and the copper salt of 
monethyl aspartate precipitated with cupric acetate. The salt has 
the formula (CsHioN 04 ) 30 u 4 - 2 BD} 0 , is crystalline, insoluble in water,. 
and from it the ethyl salt, melting at 165°, is obtained. The ethyl 
o^imidosuccinate derived from this differs from that obtained by 
Ebert, the melting point of the former being 54*7°, that of the latter 
110—111°. It crystallises in needles, is somewhat soluble in water, 
readily so in alcohol, ether, and chloroform, little soluble in benzene 
and light petroleum, and does not give ethyl a-nitrosopropionate 
when its solution is heated, as is the case with that of Ebert*s salt. 
With ferric chloride, an intense violet coloration is produced. 

In the solution of the ammonium salt, mercuric salts produce white 
precipitates, which become forthwith reduced. The barium salt is 
white, and crystallises from acetic acid. If melted in a vacuum or 
over sulphuric acid, the anhydride C 6 H 7 NO 4 is formed. 

The silver CeHsAgNOs, forms needles and leaves ; it is sparingly 
soluble in water,'not affected by the light, and readily decomposed by 
heat. It also loses, 1 mob H^O when heated or when placed in a 
vacuum over sulphuric acid. With methyl iodide, the oxime of ethyl 
oxalacetate is not regenerated, the anhydride, OsH^NO^, being fornied. 
This boils, at about 160° under 40 , mm. pressure. With ammonia, 

' the amide, 06118^203, melting at 166 — 167 ° is formed, whereas the 
o^xfme of ethyl oxalacetate with ammonia forms the amide, G 4 H 7 N 3 O 8 , 
'melting at 184°. 

, By , reducing ethyl ^t-oximidosuccinate. v^ith 5 per cent, sodium- 
amalgam, inactive aspartic acid .ie produced in the aqueous.solution, 
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and monethyl aspartate melting at 165'’ in the acetic acid solution. 
The latter has therefore the formula COOH*CH 2 'CH(NH 2 )*COOEt. 
Since the ethyl oximidosuccinate (m. p. 54*7°) also yields monethyl 
aspartate (m. p. 165°), it probably has the constitution 


\CH-COOEt 


The inactive asparagine obtained from the ethyl aspartate (m, p. 
165°) has therefore the constitution COOH*CH 2 *CH(NH 3 )"CONH 3 . 
The ethyl aspax-tate, melting point 200°, has accordingly the formula 
COOB[*OH(|^H 2 )'CHo*COOEt, and the acMve asparagine the formula 
COOH*CH(]SrH 2 )*CH 2 *COi^H 2 . This result confirms that obtained 
by Guareschi (this Journal, 1876, i, 457) for the Issvorotatory 
common asparagine, and shoTvs that the dextrorotatory asparagine is 
its physical isomeride. J. W. L. 


Derivatives of Maleinimide. By G. Ciamiciait and P. Silber 
(P er., 22, 38—35).—The salt C 4 HISr 305 K separates in light-yellow 
crystals, when a dilute alcoholic solution of dichloromaleinimido 
(5 grams) is warmed with potassium nitrite (15 grams) for four 
hours. It is almost insoluble in cold water, explodes slightly when 
heated, and is converted into oxalic acid when treated with stannous 
chloride and hydrochloric acid. When a warm, aqueous solution is 
mixed with dilute sulphuric acid, the salt separates unchanged, but if 
the mixture is boiled for a long time, the solution becomes colourless, 
and oxalic acid is obtained. The constitution of this salt is probably 

\CO*C*OK • 

The compound KHPh*C^^^ 92- is obtained when an alcoholic 

solution of the imide (3 grains) is boiled with aniline for 15 minutes. 
It crystallises from alcohol iu yellow needles melting at 196°# 

Dichloromaleinimide also combines with phenyl hydrazine in alco¬ 
holic solution, yielding an orange-red, crystalline compound. 

F. S. K. 


Constitution of Carbop^otritartaric Acid. By L. Knoeb 
(Ber.^ 22, 146—152)*—^According to Fittig, carbopyrotritartaric acid 

has the unsymmetrical formula 

the author ascribes to it the constitution 

\0M6#0''C00Ii' 

Tlie correctness of this symmetrical formula is shown by the fact that 
the acid yields only one ethyl hydrogen salt and only one pyrotritar- 
tarioacid. (Compai‘e next Abstract.) N. H. M# 

Carbopyrotritartaric Acid. By L. Knorb and W. Catablo (Bar,, 
22, 153—158).—Diethyl carbopyrotritartrate (Abstr., 1885, 248) 
a colourless, strongly refractive oil, boiling at 275*5° (under 735 mm# 
ps^ure). Alcoholic potash hydrolyses it n?adi}y to oarhopyrotrite- 
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taric acid, wliilst aqneons potasli converts it into Harrow’s monethjl 
salt. Silver ethyl carhopyrotrifortraie, CioHuAgOa, forms a white, 
voluminous precipitate; when distilled, ethyl pyrotritartrate is formed. 
Dimethyl carhojpyrotritartrate. C 10 H 12 O 6 ,prepared by heating the di-silver 
salt with methyl iodide at 100°, melts at 63—64®, boils at 258° under 
756 mm. pressure, dissolves readily in the usual organic solvents, vei*y 
sparingly in water. Cold concentrated hydrochloric acid converts it 
into the methyl hydrogen salt, C 9 H 10 O 5 , which melts at 129°. The 
silver methyl salt, CgHgAgOs, was prepared. When this is distilled, 
methyl pyrotritartrate, OsHiqOs, is formed; it boils at 192® under 
759 mm. pressure. 

Methyl ethyl carhopyrotritartrate, CuHuOs, obtained by the action of 
methyl iodide on the silver ethyl salt, or by the action of ethyl 
iodide on the silver methyl salt, boils at 268° under 756 mm. pressure; 
it shows a blue fluorescence. On hydrolysis with fuming hydrochloric 
acid, methyl hydrogen and ethyl hydrogen carbopyrotritartrates are 
formed. H. M. 

Derivatives of Ethyl Diacetosuccinate. By L. Knorb (Ber., 
22, 168—168).— Ethyl isocarhopyrotritartrate, CioHi 20 fi, prepared by 
heating pure ethyl diacetosuccinate at 170—180°, melts at 110°, and 
distils at 280° under 15 mm. pressure. Ethyl pyrotzitartrate and 
diethyl carbopyrotritartrate are also formed. It crystallises from 
water in slender needles, very sparingly soluble in water, readily in 
ether, chloroform, hot alcohol, and in alhali. It reduces gold and 
silver solutions in the cold, and gives a blue coloration with feirio 
chloride. It reacts with phenylhydrazine at the ordinary temperature, 
yielding bis-phenylmethylpyrazolone. ‘When heated on a water-bath 
with hydroxylamine, bis-phenylmethylisoxazolone, C 8 B 8 N 2 O 4 , is 
foirmed. This is identical with the compound previously prepared by 
the action of hydroxylamine on ethyl diacetosuccinate (compare 
Annalen, 236, 298 y also Miinchmayer, Abstr., 1886, 877 5 and Meyer, 
Ber,, 21, 1361). 

, Isocarhopyrotritartarie acid, CsHsOs, is obtained by boiling the ethyl 
salt with 20 per cent, soda solution (8 parts) for 5—10 minutes, 
cooling with ice and pouring into dilute (1:4) sulphuric acid. It 
melts at 200—209'’ (according to the rate at which it is heated), with 
evolution of carbonic anhydride, and formation of two compounds 
melting respectively at 175® and 60°. The harium salt, CisH^^OsBa 4 - 
2 H 2 O, separates in slender aggregates of crystals. When the acid is 
heated with water at 110 — 120 °, it is converted into acetonylacetone 
(Faal, Abstr., 1885, 505); the decomposition takes pia»ce at 100°. 

K, H. M. 

Hydrolysis of Ethyl DiaoetosuccmateAcetonylacetone and 
Diacetosnccinic Acid. By L. Knorr (Ber., 22, 168—172),— 
Acetonylacetone is readily pz*epared by keepiug ethyl diacetosuccinate 
with a slight excess of 30 per cent, aqueous soda for some days at the 
ordinary temperature. The solution is saturated with ignited 
potassium carbonatej vvhen the acetonylacetone separates as an oil, 
which is, extracted with ether and distilled. It, boils at 194° (under 
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754 mm. presstire). Sp. gr. = 0'i^955 and 0*9945, compared witli 
water at 11*6° and 19*1°. When the solution in acetic acid is heated 
to boiling with phenylhydrazine, phenylamidodimethylpyrroline is 
formed. This melts at 90—92°, and boils at 270° (not at 170°; 
Abstr., 1885, 995). 

Diacefcosuccinio acid is obtained as follows: the ethyl salt is kept 
with 25 per* cent, aqueous soda (5 parts) for at least eight days at the 
ordinary temperature; it is then acidified and extracted with ether. 
The oily product is dried in a vacuum, the mass of crystals thus 
obtained washed with ether, and then crystallised from ethei’. It 
decomposes at about 160°, is soluble in watei* and alcohol, sparingly 
soluble in ether. It gives no coloration with ferric chloride, and has 
no reducing properties- Boiling water has no action on it. When 
heated with hydrochloric acid on a water-bath, it is converted into 
carbopyrotritartaric acid. The harium salt, OgHaBaOe, was prepared. 

N. H. M. 


Substituted Pyromucic Aeids. By H. B. Hill and A. W. 
. Palmer (Amer. Chem.. 10, 409—425; compare this voL, p. 37).-— 
The /J^-sulphonic acids are prepared by snlphonating ^-bromopyx’otnucic 
acid. 

Ii~8iilpho-^’‘hromopyromucic Acid .—The sulphonation of S-bromopyro- 
mucic acid proceeds regularly, and the product is purified by conver¬ 
sion into the acid barium salt, Ba(C 6 H 2 BrS 06)2 + 4 H 2 O, which forms 
large crystals, readily soluble in hot water, whilst the neutral salt, 
BaCsHBrSOfi + fiHaO, is only sparingly soluble (2*68 per cent, at 
20°). The free acid is crystalline, but deliquescent. The following 
salts are also described;—OaCsHBrSOe +• 2 H 2 O; PbOgHBrSOc + 
If H 2 O ; Ag20sHBrSO« -f 2 H 2 O, and KaOsHBrSOe, By treating the 
barium salt with bromine in the requisite quantity, the barium salt of 
»cc-dihronwfurfnTan’*fi-sulphoniG acid, Ba(C 4 HBr 2 S 04 ) 2 H 20 , is readily 
obtained; both it and the potassium salt, K 04 HBr 2 S 04 , are crystalline 
and readily soluble ; by using more bromine, or by again treating these 
first products, the salts of sulpJiofumaric acid are obtained; of these 
the barium, lead, and silver salts are very sparingly soluble in water, 
the potassium and calcium salts are very soluble, and neither the salts 
mor the free acid could be obtained in the, crystalline form. Only 
the barium and silver salts were analysed, Ba 8 (C 4 HS 07)2 -f asIJ 20 and 
AgaCiHSO? -h ieHaO. Hitricacid also converts yS-sulpho-5-bromopyro- 
mucic acid into sulphofumaric acid, but sometimes this suffers deoom- 
, position, yielding oxalic acid. Fusion with potash gives nothing but 
oxalic acid. Zinc-dust and ammonia convert j8-sulpho^^-bromopyib- 
mucic acid or its barium salt into fi-sulphopywmucicacdd, whidhiB 
purified by means of its acid barium salt, Ba(C 6 HgSOfi )2 4- SH^O; the 
• salts BaOsHsSOs + 3 H 2 O, CaCfiHsrSOe + 2 H 2 O, and KaO^H^SOe -{- 
, 2 fH 20 are also described; they are all crystalline. 

Attempts to prepare a 7 -sulphopyromucie acid by acting with 
fuming sulphuric acid on jS-^-dibromopyromucic acid were of' no avail, 
- m only monobromomaleic acid is formed ; and sxmilarly tribromopyro- 
l;,.v^ucic acid yields only a dibromomaleic acid. 

’ i" - ,* ' • f' 




H. B. 
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Physical Properties of Benzene and Thiophen. Bj G-. 
Ctamiciak (Bm\ 22, 27—30).—Horstniann (Abstr., 1S88, 106^*) 
shown that the contradictory results obtained when attempts are 
made to deduce the constitution of benzene from a study of its physical 
properties, can be explained in a satisfactory manner if the formula 
recently advanced by Baeyer is accepted. He compared the heat of 
combustion of benzene with that of hexane, and fonnd that the differ¬ 
ence C 4 H 2 ) is four times as great as the difference between the heat 
of combustion of methane and methylene (CH 2 ), and is equal to 
211*7 Cals. The author points oat that the difference in the heat of 
combustion of ethyl sulphide and thiophen is equal to 3 H 2 , namely, 
158*8 Cals. According to R. Schiff, the molecular volume of benzene 
is 95‘94, that of the C 4 H 4 -group is therefore 95’94 x f ^ 63*96. 
Now since the molecular volume of thiopheu is 84*93, the 
atomic volume of sulphur is 84*93—63*96 = 20*97, and if this 
value is taken instead of 22*6, as determined by H, Kopp (Annalen^ 
96, 303), the calculated molecular volume of ethyl mercaptan, 
amyl mercaptan, ethyl sulphide, and methyl sulphide, are more 
in accordance with the observed results. Taking the value for the 
molecular refractive energy of benzene determined by Briihl, 

J .. z=: 44*03, andjp ^ ^ = 25*93, and taking that of thio- 

w (/t a 4“ 

„ „2 _T 

phen determined by Nasini, - 3 — = 41*40, and _ = 

* u/ a 4“ 2)^ 

24*13, it follows that the molecular refractive energy of the C 4 H 4 - 
group is = 29*39, and — 17*28. The atomic 

d (jjl\ 4" 2)a 

refractive energy of sulphur is therefore 12*04 and 6*85. The values 
*found by Nasini being 14*10 and 7*87 in compounds containing 
singly-bound sulphur, and 15*61 and 9*02 in carbon bisulphide and 
compounds containing doubly-bound sulphur. 

These considerations seem to show that the constitution of the 
CiH^-group in the thiophen molecule is similar to that of the same 
group n benzene. 

F. S. K. 

Nitration. By L. Meyeb (Ber., 22, 18—23. Compare also p. 341). 
—The quantity of nitrobenzene formed in a given time by the action of 
a given volume of nitric acid on benzene is greater the less the quantity 
of benzene present; for example, 100 mols. of nitric acid and 100 mols. 

’ of benzene yield 17 mols. of nitrobenzene in 15 minutes at 3^ j but when 
300 mols. of benzene are employed, the quantity of nitrobenzene 
produced is 10 ^ 02 , and when 700 mols. of benzene are used, only 
3*6 mols. of nitrobenzene are produced in the same time under exactly 
similar conditions. The results are similar when small quantities of 
benzene mixed with a constant quantity of nitrobenzene are ti^eated 
with a constant quantity of nitric acid. A mixture of 100 mols. of 
nitric acid and 5 mols. of benzene diluted with 100 mols. of nitroben¬ 
zene yielded 4*4 mols. of nitrobenzene in 15 minutes at 3®; as the 
quantity of benzene was gradually increased from 5 to 100 mols.,, 
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the quantity of nitrobenzene formed in the same time and under the 
same conditions gradually decreased from 4'4 to 2'2 mols. 

When a mixture of 100 mols. of benzene and 100 mols. of nitro¬ 
benzene is treated with quantities of nitric acid varying from 50 to 
450 mols., the quantity of nitrobenzene produced in 15 minutes at 
3® is proportional to the square of the quantity of the acid employed. 
The quantity of acid decomposed is almost proportional to the quan¬ 
tity added, the increase being about 2 55 per cent, on the average for 
every additional 50 mols. of acid. The quantity of nitrobenzene pro¬ 
duced in 15 minutes at 3° is expressed very closely by the formula 
IS: = 5-l(A/B)® — 2-9A/B, where A is the number of molecules of 
acid, and B the number of molecules of benzene in the mixture. 

Nitrobenzene retards the reaction between nitric acid and benzene 
far more than benzene does, and even to a greater extent than an 
equivalent quantity of water, but less than an equal volume of 
water. As soon as the volume of water produced becomes equal to 
that of the anhydrous acid present, the reaction ceases, so that at least 
2 mols. of acid are required to nitrate 1 mol. of benzene unless sul¬ 
phuric acid is also added. If the proper quantity of anhydrous acid 
is employed in nitrating benzene, equilibrium is established very soon 
even in the cold, but if the acid is not quite anhydrous, or if 
excess of benzene or nitrobenzene is present, hours or even days 
are required to complete the reaction, and in any case the nitra¬ 
tion, which is most tapid at first, gradually decreases. For example, 
with a ihixture of equal molecules of nitric acid, benzene, and 
nitrobenzene at the average temperature of 18®, the reaction w’as not 
finished until after 71 hours’ time; 50 per cent, of the benzene had 
by this time been changed, but even then there was a slight subse¬ 
quent reaction. A table is given showing the quantity of acid decom¬ 
posed after various lengths of time, when quantities of benzene vary¬ 
ing from 25 to 150 mols. are added to a mixture of 100 mols. of nitric 
acid and 100 mols. of nitrobenzene. The table shows that in the 
experiments with 25 mols. of benzene the conversion info nitroben¬ 
zene is complete in half an hour, and that then the formation of 
dinitrobenzene commenced. In the other experiments, the reaction 
proceeded at first the more quickly the smaller the quantity of ben¬ 
zene present, this difference gradually becoming less and less the 
nearer the process reached the point at which half the acid is decom¬ 
posed. F. B. K. 

Ortliodietliylbenzene. By A. Voswinkel (Ber., 21, 3499—3501). 
—Orthodiethylbenzme^ CeHiEti, is prepared by the action of sodium 
on a well-cooled mixtnre of orthodichlorobenzene and ethyl bromide; 
in 12 hours the reaction is finished. The product is distilled and 
purified by conversion into the sulphonamide, &c. It is a colourless 
liquid, of a slightly aromatic odour, boils at 184—184'6‘’, and be¬ 
comes viscid at —20®; sp. gr. = 0*8662 at 18® (water at 4® = 1). 
Aqueous alkaline permanganate solution oxidises it to orthophthalic 
acid. Barmm diethijlbenze/iemlphonate,^ ( 0iflHi3‘SO3)5>Ba 4- H 2 O, crys^* 
taili^es in concentrically grouped prisms rather readily soluble'^in 
water; the potmsium salt is very readily soluble in water. Th^ 
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sulphonamide^ CioHiq* 802^32? crystallises from dilute alcohol in 
colourless, rhombic plates melting at 119®, TetrahromovtliodiethyU 
benzene, Gf!Et 2 Br 4 , crystallises from alcohol iu colourless prisms melt¬ 
ing at 64•5^ ISr. H. M. 

’Creolin. By T. Weyl (Ber.^ 22 , 138—139),—Two preparations 
known as creolin were examined, wdth the following result:— 
Arfcmann’s creolin is a dark-brown oil of a sharp odour, which 
forms an emulsion with water; when cooled, crystals of naphtha¬ 
lene separate. It contains 84*9 per cent, of hydrocarbons, 3*4 per 
cent, of phenols, 1*5 per cent, of acids, and 0*8 per cent, of sodium. 
Pearson’s creolin is easily distinguished from the above in being 
readily soluble in ether. It contains hydrocarbons, 56*9 per cent.; 
phenols, 2*2*6 per cent.; acids, 0*4 per cent.; and sodium, 2*4 per 
cent. These two preparations were used medicinally, notwithstanding 
that their composition or freedom from poisonous constituents was not 
known. N. H. M, 

Metaoresols. By A. Cla.ijs and J. Hirsoh (/. pr. Gliem, [2], 
39, 59—64).—2 : 4 : ^-Tribromometacresol is formed when bromine 
acts on a chloroform solution of metacresol in presence of iron; it 
forms colourless crystals melting at 82° (uncon\). Its potassium and 
sodium salts are described. The ethyl ether forms colourless aggre¬ 
gates of needles melting at 36° (uncorr.), and the aeetate melts at 
68° (uncorr.). When it is oxidised by chromic acid in strong acetic 
a^'id solution, several bromotoluqninones are formed, but in weaker 
acetic acid (50 per cent.) 2 : 6-dibromotohiguinone is obtained in 
lustrous, yellow crystals melting at 115° (uncorr.), soluble in ordinary 
solvents and distilling with steam. When reduced, it yields 2 : 6- 
dibromotoluquiiiol, which cry.stallises in small, colourless needles or 
large, monosymmetrical tables melting at 117° (uncorr,), and becom¬ 
ing brown on exposure to light. 

Nitrodihromometacresol, [Br: Br = 2:6], obtained by acting on a 
cold glacial acetic acid solution of tribromometacresol with nitric acid 
(sp. gr. 1*4),' crystallises in yellow, lustrous needles, melting with 
decomposition at 143° (uncon*.), insoluble in water, easily soluble in 
alcohol and chloroform. The potassium and sodium salts are de¬ 
scribed. 

Bromometacresyl acetate is obtained by brominating metacresyl 
acetate as colourless, lusti^ous needles melting at 83° (uncorr.); it 
yields bromometaeresol on hydrolysis. 

The nitrocresol (m, p. 56°, Abstr., 1883, 662) yields a nitrodibro- 
which crystallises in yellow needles melting at 93® (uncoiT.), 
wliereas the nitrocresol of melting point 127° (uncorr.) yields the 
nitrodibromometacresol described above, so this latter nitrocresol is 
paranitrometacresoh A. G. B. 

BeiiYatives of Hydroxyqumol. By W. Schweitzer (Chem. 
Bentr,, 1888, 1434).—Methoxyquinone combines with auiline to form 
methoxyquinone anilids^ 0 Ke*G 6 H( 2 ^HPh) 202 ; this dissolves in con¬ 
centrated sulphuric acid to a dark-blue solution, sublimes in copper-- 

Voii. Lvi. ^ 2d 



390 ABSTRACTS OF CHEMICAL PAPERS. 

coloured needles, and melts above the boiling temperature of sulphuric 
acid. 

M ethoxy quinone anisidide, OMe*C 6 H(lTH‘C 6 H 4 *OMe) 202 , forms 
purple-red needles. 

Methoxyquinone ortliotohndide, 0Me*C6H(]ETH*C6H4Me)202, of a 
brown colour, melts at 239°; the yaratoluidide shows the red colour of 
the anisidide, said the ortlio-xylidide forms browa needles similar to the 
ortliotoluide, and melts at 228°; the diphenylainide^ 0 ]VIe*C 6 H(NPh 2 ) 202 , 
forms dark-blue flakes, and melts at 120°. 

Trihromomethoxyquinone, OMe-CeBrsO-i, prepared by the action of 
bromine on methoxyquinone, melts at 169° and forms red needles. 
Dinitromeihoxyquinone, OMe-CeH ( 1 ^ 02 ) 302 , prepared by the action 
of nitric acid on the quinone, forms light-yellow needles melting at 
213°. Methoxyquinol, OMe*C 6 H 3 (OH) 2 , melting at 194°, is prepared 
hy reducing the quinone with sulphurous acid, and forms Hght-grey 
prisms. The presence of a methyl-gronp was determined by the 
application of Zeisel’s reaction. 

Trimethoxybe?izene, C 6 H 3 (OMe )3 [1:2: 4], is an oil boiling at 247°. 
DinitrotriTnethoxyhenzene, melting at 131°, is formed from the last- 
named compound, and crystallises in brownish-yellow needles. It is 
identical with the compound obtained from asarone by Butlerow and 
Rizza (Abstr., 1888, 4o8). J. W. L. 

Products of Decomposition of Chlor-, Brom-, and Nitr- 
anilic Acids. By,S. Livy and El. Jbdlicka (A^inahn, 249, 66—98). 
—The action of bromine on cbloranilic and bromanilic acids has been 
previously described by the authors (Abstr,, 1887, 1106). When nitr-, 
anilic acid is treated with chlorine or bromine, oxalic acid and cbloro- 
picrin or bromopicrin are formed. The action of chlorine on chlor- 
anilic acid has already been described (Abstr., 1888, 443). 

W. 0, w. 

Pentamidotoluene. By A. W, Palmeb (Bsr., 21, 3^)01—3502). 
—Triidtrodihromctoluene, C 6 MeBr 2 (]Sr 02 ) 3 , obtained by boiling symme¬ 
trical dibromotoluene (m. p. 89°) with a mixture of sulphuric and 
nitnc (sp. gr. = l’52j acids (equal vols. 20 parts), crystallises from 
alcohol in long, pale-yellow prisms melting at 229—230°. 

Tnnitrodiaimdoioluene, C 6 Me(jSr 02 ) 3 fNH 2 ) 2 , is prepared by boating 
the above compound with alcoholic ammonia in a water-bath for eight 
hours; the prdduct is washed with cold alcohol and crystallised from 
boiling alcohol. It forms small, yellow prisms melting at 222°. 

Peniainidotoluene, C 6 Me(KH 2 ) 6 , is formed when tTinitrodi ami do- 
toluene is reduced with tin and bydrochlorio acid; the tin salt is 
precipitated by saturating the liquid with hydrogen chloride, and is 
then decomposed with hydrogen sulphide. The filtrate from the tin 
sulphide is precipitated by passing hydrogen chloride through it, 
the hydrochloride washed with hydrochloric acid and ether,, and 
dried first over soda-lime add afterwards at 100°. The hydkocU&tide^ 
CtftMe(lsfH2)5,3HCl, forms white, microscopic prisms, very readily 
soluble in water, s^ringly in alcohol ^ the crystals became quickly 
„d^nA,when exposed"to air; the mljphcde is readily soluble in water j 
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tlie platinocMonde^ [ 06 Me(NH 3 ) 5 ] 2 ,BH 3 PtCl< 5 , forms black crystals. 
The picrate forms a yellow, crystalline precipitate. IT. H. M, 


Metaxylylamidomethane. By W. Hinrichsen (Ber., 22,121— 
124; compare this vol., p. 131).—Dimethylbenzaldehyde (metaxylo- 
benzaldebyde) is best prepared by oxidising: the alcohol in the cold. 
It boils at 215—216® (not 232®), and when kept for some time in 
alcohol cooled to —40® solidifies to a ci'jstailine mass, which melts at 
—9® to —8®. When heated with dilute nitric acid, xylylic acid is 
formed. 

Metaxifltilhenzamidometliane, CsHn’hTHBz, is obtained hv treating 
xylvlamidomethane (2 grams) with benzoic chloride (2 gi*ams), 
heating the product for a short time on a water-bath, neutralising, 
and extracting twice with hot water. The undissolved substance is 
crystallised from alcohol, from which it separates in matted needles. 
It melts at 98®, dissolyes readily in alcohol and benzene, ^c., very 
sparingly in water 

Binvetkylhenzylcarhamide, C«fi2Me2*CH3*TTH-COl!THo, is formed by 
the action of potassinm eyanate on a Cvmcentrated aqueous solution of 
xylylamidomethane hydrochloride; the mixture is afterwards heated 
on a water-bath to finish the reaction. It crystallises from alcohol in 
slender needles, melts at 184*5®, and is rather sparingly soluble in 
water. The tliiocarbamide, CS(NH*C 9 Hn) 2 , is prepai*ed by adding 
carbon bisulphide (4*5 grams) to xylylamidomethane (10 grams), 
dissolved in alcohol, and heating the product for about 10 hours on a 
water-bath until no more carbon bisulphide is giveu off. It crystal¬ 
lises from hot alcohol in lustrous needles melting at 176—1??®. 

Bimethylhmzyl isotldocyanate^ OSllT’CgHii, was prepared by boiling 
the carbamide with syrupy phosphoric acid (3 parts) in a refiux 
apparatus. The yield was bad, and the product was not analysed. 

Dimethylhenzyl acetate^ CqHu'OAc, obtained by treating metaxylyl 
, carbinol (2 grams) with acetic chloride (4 grams), forms a clear liquid 
of au aromatic odour, and boils at 230—234° with slight decomposi¬ 
tion. The benzoate, CsHji'OBz, is a yellow oil boiling at 332—33.S®. 

hr. H. M. 


pibenzaiDidodiliydroxytetrene. By L. Eugheimbr (Ber., 22, 
114—118).—When (ibenzamidodihydroxytetrene (this vol., p. 2491 
is boiled with water and lead carbonate, the lead salt, Ci 8 Hi 2 lT 20 iPb, is 
formed; it is a sparingly soluble, crystalline substance. The calcium 
salt, (Ci 8 Hi 3 lT 304 )aCa 5 crystallises in microscopic prisms, sparingly 
soluble in water. The normal calcium salt, obtained by treating the 
'T^vj concentrated ammoniacal solution of dibenzamidohydroxy- 
tetrOne with calcium chloride, is extremely soluble in water. When a 
solution of dilrenzamidodibydroxytetrene in methyl alcohol (10 parts) 
is saturated with hydrogen chloride, the' compound CuHioN 203 is 


formed. This crystallises from methyl alcohol in lustrous plates, 
melts at 200® with partial decomposition, and is moderately soluble in 
cold methyl alcohol. The compound has probablr the constitution 

, 3«F. H. M. , 
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Two Isomeric Azox3rtoluenes Derived from Paranitro- 
toluene. By J. Y. Janoysky and K. Eeimakn (Ber., 22, 40—45).— 
When the crude product of the action of zinc-dust and soda on pure 
paranitrotoluene is dissolved in a large quantity of hot, glacial acetic 
acid, parazotolnene (m. p. 144°) alone separates on cooling; if the 
mother-liquor is evaporated, a mixture of several substances is obtained, 
from which, by recrystallisation from alcohol, a red substance (m, p. 
109—110°) very similar to azotoluene is first obtained, then an! 
orange-yellow, crystalline substance melting at 75°, then the azoxy- [ 
toluene (m. p. 70°) obtained by Melms 3, 549) ; and finally, onj 
adding water, the crystalline hydrazotoluene (m. p. 126°) already* 
prepared by Werigo, is precipitated. The compound melting at 76°, 
and that melting at 70'^, both have the composition 0uHi4hr20, and 
determinations of their molecular weight by Raoult’s method show 
that they are isomeric. Tliey are named by the authors ^-azoxy- 
toluene and a-azoxy toluene respectively. 

^‘Azoxytoluene can also be obtained by oxidising parazotolnene with 
a small quantity of fuming nitric acid in glacial acetic acid solution. 
It crystallises in orange-yellow needles or prisms. 

a-Azoxijtoluene crystallises in pale yellow needles or plates, and is 
more readily soluble than the .73-compound. 

Azoxy toluene snl^phonic acid is obtained when ct-azoxy toluene is 
gradually added to a mixture of sulphuric acid and sulphuric anhy¬ 
dride, and the mixture heated at 80—90°. It is a brownish-red, 
amorphous mass, with a metallic lustre. The potassium salt and the 
soditmi salt crystallise in golden plates. The 'barium salt, had salt, 
and eilrer salt are sparingly soluble. 

/?-Azoxy toluene yields a disolphonic acid under the same conditions; 
the potassium salt of this acid crystallises in needles, the other salts 
are very readily soluble, and are not easily obtained in crystals. 

a- and y3-azoxytoluene appear to yield the same nitro-compound 
(m, p. 194—196^ when treated with fuming nitric acid, but acid of 
sp. gi\ 1*41—-1*45 reacts differently with these two substances. 

When treated with bromine, the tw^o azoxytoluenes yield several 
products, two of which seem to be identical. . S, K, 

Derivatives of Phenylhydrazine. By L. Marckwalu (Chem, 
3888, 1410).—A mixture of ethylene bromide and phenyl- 
hydrazine in molecular proportion, when heated with an equal volume 
of alcohol in a reflux apparatus, yields, in addition to benzene, aniline 
hydrobromide and ammonium bromide, a base, OjeH^oNi, melting at 
178 ; as this, when reduced by zinc-dust and acetic acid, gives a basic 
mixture containing aniline, the author infers that the constitution of 
the base is (CoH4)'i(N2HPh)2. Trimethylene bromide and phenyl- 
hydrazine, when submitted^ to similar treatment, give a substance of 
the formula C9lTi2N^2, melting at 52—53°. By heating it with tri¬ 
methylene bromide in an oil-bath, a compound, (PhN2)o{'03Hft)s, 
melting at 224—226°, is formed. ^ v a 

Benzenyldiphenyhzidine, Oi^EisNi, prepared from benzotrichloride I 
and phenylhydraaine, , melts at 3 78—180° j it dissolves in alcoholic 
hydrogen chloride, and on evaporating the solution the hydrochloride 
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is obtained as a colourless oil. When heated with carbon bisulphide at 
100®, a compound melting at 136® is formed; by heating in hydrogen 
sulphide at 160—166® ammonia is liberated and a compound, 
rOssHsshTS, is obtained, melting at 62®. From the analysis of the 
platiuochloride, it would seem to be bibasio. Plumbic oxide desul¬ 
phurises it, and the product melts at 96°. 

Phenylhydrazine and sulphocarbanilide, when boiled with plumbic 
oxide until completely desulphurised, yield anildiphenylguanidme, 
melting at 188—139®. This base dissolves in alcohol and becomes 
coloui'ed superficially red, owdng to oxidation. A bluish-black dye is 
.found in the alcoholic mother-liquor, which is also formed from 
: phenylhydrazine, diphenylsemicarbazide, and plumbic oxide, and has 
" the formula PhNC*l^-NPh-NH*NHPh. J. W. L. 


Condensation-products of Hydrazine with Aldehydes. By 

, T. Coe :ius and R. Jay (J. pr, Gkem., 39, 43—58).— Benzalazine, 
I??' 2 ( 0 HrPh) 2 , prepared by tbe action of benzaldebyde on crude hydr¬ 
azine sulphate (see p. 340), crystallises from hot alcohol in long, 
lustrous, bright yellow, anisotropic prisms which melt at 93°, are 
insoluble in water and soluble in other solvents. It is decomposed 
by heat into nitrogen and stilbene, a secondary product of the formula 
!N'2(0HPh)8, melting at 78®, being also formed. The molecular formula 
of henzalazine has been established by Raoult’s method. By reducing 
an alcoholic solution of benzalazine with sodium, benzylamine is 
formed J but if sodium amalgam is used, dibenzylbydrazine is formed. 

IDihenzylhydrazine hydrochloi'lde, ]S2H2(CH2Ph)2,H01, crystallises 
from hot alcohol in small, lustrous, biaxial tables, melting at 140®, and 
very soluble iu water. 

Orthohydroxyh€nzaIazine,^ 2 (CB,*GG'Ei* 0 }l)i^ is prepared by tbe action 
of saTicylaldehyde on hydrazine salts; it crystallises in tables, insoluble 
in water and cold alcohol, and melts at 205®. 

Orthmltrobenzalazine, ]N 2 ( 0 H*C 6 H 4 'N 02 ) 3 , prepared from ortho- 
nitrobenzaldehyde and hydrazine salts, crystallises in aggregates of 
bright-yellow needles melting at 181®. 

Giunmnylidenazine^ [C 6 H 6 (CH) 3 ] 2 N 8 , crystallises in long, yellow 
clinobasic tables melting at 162®. A condensation product of glyoxal 
and hydrazine has also been obtained. 

/GMeIN 

Meihylpymzolone, 


is obtained when ethyl aceto- 


acetate acts on hydrazine hydrate; it crystallises from water in vitreous 
prisms, and from alcohol in needles. It melts at 215®, sublimes 
unchanged in laminae, tastes sweet, and dissolves in both acids and 
alkalis. 

Symmetrical and asymmetrical azinsuccinic acids and their salts 
ihave been described before (Abstr., 1885, 885, 886). A. G. B, 

I Additive Compounds of Cyanic Acid. By W. Traubh (Qhem. 

1888,1435).— Benzyl allophmate, !N‘H2*GO'NH“0OO*O7H7, pre- 
^red by passing cyanic acid into an ethereal solution of benzyl 
falcobol, melts at 183®. With benzyl alcohol, it forms henzylureihanp^ 
f JIHa^GOO'G^HT, melting at 83® and boiling at 235®, this forms substi- 
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tuted ethereal salts of allopliamc acid with sabstituted salts of iso- 
cyanic acid. Benzyl monophenylallophanaie^ KHPIi'CO'NH*COO'C 7 H 7 , 
melts at 158'^. "Eesorcinyl allopkanate, !NH 2 *CO*^fi*COO*C 6 H 4 *OH, 
formed by the action of resorcinol on cyanic acid, melts at 120° with 
partial decomposition. A similar but more feeble reaction takes place 
with qninol. Hydroxypliefiylcarbdmide, is pre¬ 

pared from cvanic acid and orthoamidophenol- Ethyl allopTianyl-in- 
lactate, NHs-CO-jS'H-COO'GHMe-COOEt, melting at 170°, is prepared 
from cyanic acid and ethyl a-lactate, from which the free ftllophamjl’-^cc.'- 
lactic acid, melting at 190°, is obtained by hydrolysis with hydrogen 
chloride. The silver and lead salts were prepared, also the amjl salt. 
Ethyl alloplianylgltjcollate melts at 144°, and is not identical with the 
compound obtained by Saytzeff from chloracetic acid. The free acid 
melts at 192°. Eiethyl allophanyltartrate, CioHi 608 i^ 2 , melts at 188° ; 
the free acid is a syrup, and is bibasie. J* W. L. 

Oxidatioai of Benzene-derivatives with Potassium Perman¬ 
ganate. By W. A. I^OTES {Amer. Ghem, J., 10, 472—487; compare 
Afostr., 1886, 142; also Niementowski, Abstr, 181^, 873; and Niemen- 
towski and Bozanski, ibid., 1088 ).—^-Nitroparafoluic add, 

ITOvCfiHsMe-COOH, 

is formed when nitro-xyiene (4 to 7 c.c.) is boiled for 3—4 hours with 
potassium ferricyanide (100 grams), potash (40 grams), and water 
(400 e.c.). The yield is not good, and the acid is best prepared as 
follows: nitroparatolnidine, obtained by Gattermann’s method (Ber., 
18,1482), slightly modified, is converted into the cyanide, as described 
by Sandmeyer (Ber», 18, 1492), using a somewhat large amount of 
potassium cyanide to prevent the separation of cuprous cyanide at the 
end of the reaction. The cyanide crystallises in slender needles, melts 
at 100°, and is moderately soluble in alcohol, readily in ether. The 
cyanide is heated with strong. hydrochloric acid (15 parts) at 
150—160°, and the acid which separates is purified by dissolving in 
dilute ammonia, precipitating with hydrochloric acid, and crystal¬ 
lising from hot water. It forms slender needles, melts at 164—165° 
(corr.), and dissolves readily in hot water, alcohol, and ether. The 
copper salt (with 1 mol. H^O) forms bright green, microscopic crystals, 
almost insoluble in water. The barium salt (with 5 mols. HgO) 
separates in' hemispherical groups of crystals readily soluble in water; 
the calcium salt (with 2 mols. H^O) separates as a network of needles, 
much less soluble than the barium salt. 

^-Amidoparatohuc add, IN’Ha’CeHaMe'GOOH, prepared by reducing 
the nitro-acid with tin and hydrochloric acid, crystallises in fine 
plates, usually brownish, melts at 177—178° (corr.) with decompo¬ 
sition, dissolves sparingly in water, readily in alcohol. The aqueous 
solutionshows a bluish-violet "fluorescence, which disappears on adding 
strong acid, and reappeare on adding ammonia. The boHum salt 
(with 4 mols. H 3 O) crystallises in brown leaflets, very sparingly 
soluble in water; the caldnm salt (with 2 mols. H 2 Q) separates in 
slightly brown scales; the^ copper salt is a light green, am<n*phou 8 
substance, almost insoluble in water. When the acid is in 
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dilute sulphuric acid and treated with potassium nitrite, hjdroxypara- 
toliiic acid, [Me : OH : COOH = 4 : 2 : 1], is formed. 

<ac-Nitroparatoluic acid was prepared from nitroparatoluidine in a 
manner similar to the iS-acid. Theeoj^per 5 aZjf,(N' 03 *G 6 H 3 Me*C 00 ) 2 Cu -f 
4 H 2 O, crystallises in brisfht blue needles ; copper snlts of the formulae 
(C7H6Nr03*000)4Cu3(OH)2 -b H 20 and{ 07 HsHO,*COO) 5 Cu 3 -OH + H 3 O, 
were also obtained. 

In the preparation of nitroparatoluic acid by oxidising nitropara- 
xylene with potassiumferricyanide, two more substances were obtained. 
The one melted at 266—-2d8'^, and was evidently nitroterephthalic 
acid (m. p. =: 270°), the other separated in well-formed plates, having 
the same composition as nitroterephthalic acid, with the addition of 
2 mols- H 2 O, Varions attempts were made to obtain these plates in 
other ways, but with negative results. It is thei'efore probable that 
the water (which the substance loses on heating) is not water of 
crystallisation but of constitution, and that the substance has the 
formula HO2-C6H3[0(OH)3]3. 

/3-Nitroisophthalic acid, [COOH : GOGH : NOg = 1:3:4], pre¬ 
pared by oxidising nitrometaxylene, melts at 257—259® ; it seems to 
be identical with Beyer’s acid, obtained by nitrating isophtbalic acid 
(/. p?r, Cbeni, [2], 22, 352). The haritim salt (with mol. HgO) 
crystallises in slightly yellow needles. H. H. M. 

a-Isatropic Acids. By 0, Libbermann and, in part, W, 
Drory and O. Brrgami (Ber,, 22,124—130; compare Ahstr., 1888, 
1211 ).—^When 7 -isatropic acid is distilled, it is converted into 
cinnamic acid and a small quantity of a substance insoluble in alkali, 
probably dicinnamyl. Calcium cinnamate crystallises with 3 mols, 
H 2 O, and does not give up 1 mol. H 2 O at the ordinary temperature 
(compare Kopp, Gompt rend,^ 53, 634) ; the anhydrous salt dissolves 
in 430 parts of water at 19° (compare Kraut, A?malen, 147, 112). 

B-Isatropic acid also yields cinnamic acid when distilled; hut a 
larger amount of the insoluble product seems to be formed. 

<r(-^Isat7'0}}ic anhydride^ (C 9 H 70 ) 20 , is prepared by heating the acid 
(3 parts) with acetic anhydride (10 parts) and sodium acetate 
(4 pai4s) on a water-bath. On adding' light petroleum to the benzene 
solution, it crystallises in white needles melting at 101 ^. 

t-£satfOjpio add^ G 9 H 8 O 2 , is formed when the anhydride is dissolved 
in alkali and precipitated with hydrochloric acid. It crystallises from 
very dilute alcohol in needles melting at 228° and closely resembles the 
7 <-acid, being readily soluble in ether and very sparingly soluble in hot 
water. The hariwm salt is very readily solubie. The acid is converted 
into cinnamic acid when distilled. The acid is also obtained by heat¬ 
ing the anhydride of the 7 -acid with hydrochloric acid at 160°. The 
methyl salt crystallises in lustrous needles melting at 126°, and is rather 
soluble in cold methyl alcohol and glacial acetic acid. The acid 
yields an anhydride identical with that obtained from the 7 -acid. 

h^Isatropic anhydride, (GsH 70 ) 20 , is purified by dissolving the dry 
substance in benzene, carefully precipitating the resinous impurity 
with light petroleum, and letting the filtrate evaporate spontaneously. 
It forms rhombic crystals) melts at 116°, and is readily soluble in the 
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BStial solvests except water. When dissolved in alkali and precipi¬ 
tated with acid, the 2-acid is again formed. 

When 7 -isatropic acid is heated with sulphnric acid (8 to 10 parts) 
for three hoars at 80°, two isomeric sidphonic acids are formed ; on 
dilating with watei*(5 parts) and evaporating, the one (a) crystallises 
in slender needles, whilst the other (b) remains dissolved. The acids 
are readily separated by means of the harinm salts. Barium siilpho- 
*00 

^(-isatropafe (a), CsH6<^qQ'>Ba -h 2 H 2 O, forms a crystalline powder, 

insoinble in alcohol, sparingly solnble in hot water, very readily 
in cold water. When the sul phonic acid is heated at 220° with 
faming hydrochloric acid, it is converted, with partial decomposition, 
into an isomeride which seems to be identical with the acid (6). 
Barium sidpJio-^i-isatropate (Jb) with 2 mols. H 2 O is readily soluble in 
cold and in hot water. 

Barium siilplio-h-isairopate^ CgHeSOsBa -h 2 H 0 O, was also prepared. 

N. H. M. 

Paranitrophenylbutmecarboxylie Acid. By A, Einhorn and 
C. Geheexbeck 22, 45—47). —ParanitropheuylbutineoarhoxyliG 
acul^ N 03 *C 6 H 4 'CHlCH*CH'CH*COOfi, obtained from paranitrocin- 
namaldehyde by Perkin’s reaction, crystallises from dilute alcohol in 
yellowish needles melting at 271°. It combines with bromine with deve¬ 
lopment of heat, forming the tetrahromide^ !N 02 ‘C 6 H 4 ‘[CHBr] 4 *C 00 H, 
which crystallises from alcohol in plates melting at 254° with decom¬ 
position. 

ParanifropJienylhuHnedicarhoxylic acid, 

N03-aH4‘CH:CH-CH:CCOOOH)2, 

is foamed by the condensation of paranitrocinnamaldehyde with 
malonic acid in glacial acetic acid solation. It crystallises in yellowi 
needles melting at 208°. 

Baranitrophenyldibrometliylbrorntzcrylic acid, 

]S^O2^06H4-CHBrCHBrCBr:CH-CO0H, 

is formed, with evolution of hydrogen bromide and carbonic anhy 
dvide, when the preceding compound is treated with excess c 
bromine; it is also obtained, in the form of the sodium salt, when tl 
tetrabromide described above is dissolved in sodium carbonate, 
crystallises from alcohol in plates and melts at 205—206°, Wb/ 
the sodium salt is warmed with alkaline carbonates, it loses 1 mol. HI 
and is converted into a compound, probably paranitrovhenyldibrom 
butmecarhoxylic acid, ^sO2'C6H4-C2HBr-CBr:CH'G0OB, which 
tallises from glacial acetic acid in light yellow plates melting g 
242—^244°, 

Parawv^ ^''^vldihydrodihroimhttinecarhoxylic acid, 

"^^0.*C6H4*02BrH3-CHBrCH2-C00H, 

is produced, Tdth-^olution of carbonic anhydride, when para^tr< 
phenjlbutinedicarboxylic acid is treated with h vdrobromio acid * 
melts at 146—147°. . * 
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The lactone of paranitrophenylbromethyllacHo acid, 

is obtained when the preceding compound is neutralised with sodium 
carbonate and the solution kept for some time. It crystallises in colour¬ 
less plates melting at 146°. When dissolved in a mixture of alcohol and 
ethyl acetate and treated with escess ot sodium carbonate in the cold, 
it is converted into the lactone oi pamnitroph&nylvmylkydroxypropionic 

acid, melting at 110—111° TMs lao- 

tone can also be obtained by dissolving paranitrophenyldihydrodi- 
bromobutinecarboxylic acid in excess of sodium carbonate. 

P. S. K. 

Hydrazinesnlphonic Acids and Triazo-compounds^ By H, 

Limpkicht (Ber., 21, 8409—3423 ).—MetahydrazinebenzeQiesulphonic 
acid is prepared by gradually adding metadiazobenzenesulphonic acid 
to a well-cooled hydrochloric acid solution of stannons chloride, preci¬ 
pitating the tin, and concentrating the filtered solution. It crystallises 
in colourless plates or needles with 2 mols. H 3 O, loses its water at 110 °, 
and is not decomposed when heated at 200 ®. It is readily soluble in 
hot, sparingly in cold water, and almost insoluble in alcohol and ether; 
it is decomposed when warmed with ferric chloride, and it reduces 
Fehling’s solution and solutions of silver under the same conditions. 
The compound SOaNa^OeHi'NoH-CHPh -f 2 H 3 O is formed when the 
sodium salt is warmed with benzaldehyde in alcoholic solution. It 
crystallises in plates, loses its w’ater at 110 °, and is readily soluble in 
hot water, but sparingly in alcohol and ether. It is not decomposed 
at 100 °, but by the action of acids it is reconverted into benzaldehyde 
and the acid. 

Metatriazohenzenesulphonic acid, is produced when 

nitrous acid is passed for a long time into alcohol containing the 
hydrazine-compound in suspension. It can also be prepared by mix¬ 
ing equivalent quantities of metadiazobenzenesulphonic acid and 
metahydrazinebezenesulphonic a<iid in presence of a small quantity of 
water. It crystallises in colourless, deliquescent needles, is decom¬ 
posed when warmed with alkalis or when heated with hydrochloric 
acid, and yields metamidobenzenesulphonic when reduced with zinc 
and acetic acid. The barium salt, {CfiHiN 3 S 03 ) 2 Ba, crystallises in 
slender, colourless needles and explodes when heated at 130°. 

Metahydrazinehemenedimlphoriio acid, !N' 2 H 3 *C 6 Ha*(S 03 H) 2 , is ob¬ 
tained in small quantities when metahydrazinebenzenesulphonio acid 
is treated with chlorosulphonic acid; it is best prepared by treating 
metamidobenzenesnlpbonio acid with chlorosulphonic acid and re¬ 
ducing the barium salt of the diazodisulphonic acid, which is obtained 
on diazotising the product, with well-cooled stannous chloride and 
hydrochloric acid. It crystallises in slender, colourless, deliquescent 
needles, is readily soluble in alcohol and is decomposed when gently 
heated. It gives the hydrazine reaction with ferric chloride and 
Fehling^s solution. The barium salt, C^HeNaS^OeBaj separates in 
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reddishj nodular crystals wlien alcohol is added to the concentrated 
aqueous solution. The hydrogen barium sulphonate, 

(CrH6]S\S.Os),BaH2, 


crystallises in thick needles and is rather sparingly soluble in water. 

FaTalitjdruzinehenzenedisulphonic add, prepared by treating par- 
amidobenzeuedisulphonio acid as described above, crystallises in plates, 
decompo>es at 120®, and is readily soluble in water and alcohol. The 
harium salt, iSr 2 H 3 * 06 H 3 {S 03 ) 2 Ba, is a yellow, crystalline, unstable 
corapunud; the h)jdrogen harium mlplwnate crystallises from water in 
colourless, rhombic plates. 

Fota^si'um triazoaitroh^nzenesidpho^iafe, ]Sr 3 *C&H 3 (K 02 )*S 03 K!, pre¬ 
pared by gradually adding hydrazinenitrobenzenesnlphonic acid to a 
well-cooled, concentrated solution of potassium nitrite, crystallises in 
light brown plates, is very unstable, explodes when heated to 130®, 
and is readily soluble in hot water. It dissolves in excess of potash 
with a red coloiation, but when boiled with potash or when treated 
with stannous chloride or ammonium sulphide in the cold, it is 
decomposed with evolution of nitrogen. When reduced with zinc- 
dust and acetic acid, it is converted into a very unstable substance, 
which is decomposed by cold ferric chloride and reduces Fehling’s 
solution. It is partially decomposed, with evolution of nitrogen, when 
boiled for a long time with hydrochloric acid; and when heated for a 
long time with naoderately concentrated sulphuric acid it is converted 


into nitranuinesulphonic acid. 

Fiazotriazohenzmesulplionic acid, gQ is obtained 


when hjdrazineamidobenzenesulphonic acid is suspended in alcohol 
and treated with nitrous acid. It is an orange-red, crystalline, very 
explosive substance, and quickly turns blue on exposure to the air. 
It is decomposed with evolution of nitrogen when boiled with water, 
but it does not reduce Fehiing’s solution. When treated with 


stannous chloride in the cold, it is converted into a very unstable and 
i^eadily soluble, crystalline hydrazine-derivative. 
FaratriazoHliotoliienesulphonic acid, [Me : SO 3 H : IT 3 = 1 ; 2 : 4], is 


prepared by gradually adding the finely divided hydrazine acid to a 
very dilute solution of the corresponding diazo-derivative and keeping 
the mixture for 24 hours. It crystallises in colourless, deliquescent 


needles. The harium salt crystallises with 3 mols. H^O in colourless 


needles. The correspondingor^Ao-acid is prepared in like manner, bat 
the mixture of the diazo- and hydrazine-compounds must be kept for 
eight days; it resembles the preceding compound, 

Diazodibromobenzenesulpbonic acid separates in yellow crystals 
when a well-cooled solution of sodium, dibromamidobenzenesulpho- 
nate is treated with sodium nitrite and hydrochloric acid. The 
yield is almost theoretical. It is very sparingly soluble in cold 
water, is decomposed by boiling water, and explodes violently when 
heated. 


M^drminedihromdbmzmemiphoniG €bcid is formed when, the diazo¬ 
compound is dissolved in a well-cooled hydrochloric acid solution of 
siannous chloride. It is sparingly solul^ in warm water, md gives 
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tke hydrazine reaction with ferric chloride, Fehling’s solution, and 
silver nit 3 :*ate, 

Tnaz<idihToino'he'i7zen€sulp'komc acid, N 3 *C 6 H 2 Br 2 *S 03 H, is obtained 
together with metamidobenzenesnlphonic acid, dibromanaidobenzene- 
sulphonic acid, and triazobenzenesnlphonic acid, when the dibromhy- 
drazine acid is treated with metadiazobenzenesulphonio acid or w^hen 
diazodibromobenzenesnlphonic acid is treated with metahydrazine- 
ben zenesnlpbonic acid. It crystallises in small needles. The harium 
salt, (Ns'C 6 H 2 Br 2 -S 03 ) 2 Ba, crystallises in pale red plates, is sparingly 
soluble in cold water, and explodes when heated 

Hydrazobenzenedisnlphonic acid is best prepared by warming 
metanitrobenzenesnlphonic acid with zinc-dust and soda until the 
yellow colour, due to the formation of the azo-componnd, has disap¬ 
peared. The solution is quickly filtered, saturated with hydrogen 
chloride, and, after keeping for 24 hours, the precipitate is collected, 
dissolved in soda, and reprecipitated from the filtered solution by 
hydrochloric acid. The diazo-compound, 

OH-OeH,<U>N-N<|®>CeH3-OH, 


is most easily prepared by mixing a concentrated solution of sodium 
hydrazobenzenedisnlphonate with the calculated quantity of sodium 
nitrite, and gradually adding hydrochloric acid to a well-cooled solu¬ 
tion until the brown colour disappears. It yields a yellow, crystalline 
compound when heated with alcohol under pressure, and the smell of 
aldehyde is distinctly perceptible. (Compare Balentine, Abstr., 1880, 
809.) The corx'esponding hy.drazine-derivative is readily obtained by 
gradually adding the diazo-compound to a ,well-cooied hydrochloric 
acid solution of stannous chloride; the product is dissolved in hot 
soda, the filtered solution precipitated with hydrochloric acid, and the 
hydrazine boiled with water to remove sodium chloride. It is a 
yellow, crystalline powder, insoluble in most of the usual solvents, 
and explodes when heated. When mixed with cold hydrobromic acid, 
it yields the hjdrobromide of the diazo-compound, which is converted 
into the diazo-derivative when treated with water. The barium, salt, 
NH 2 *N[NH* 06 H 3 ( 0 H)-S 03 ] 3 Ba, 2 H 305 crystallises in yellowish needles 
and is readily soluble in water. 

Equivalent quantities of hydrazinebenzenedisulphonic acid and the 
diazo-compound were mixed together in presence of a large quantity 
of water; evolution of gas commenced and the solution became deep 
red. As, after several days, some of the hydrazine-compound was 
still undecomposed, more diazo-aeid vras added, whereupon triazohen- 
wenedisulphonic acid separated after a short time. This acid is also 
formed, together with bydrazobenzenedisulphonic acid, inetamido- 
benzenesulphonic acid, and triazobenzenesulpbonic acid, when meta- 
hydrazinebenzenesulphonic acid is treated with the calculated quantity 
of diazqhydrazophenoldisulphonie acid in ice-cold aqueous solution. 

Barium triazobenzenedimdfhmatej 
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CTystallises in yellowish plates, explodes when heated, and decomposes 
slowly at the ordinary temperature. S. K. 

Aromatic Lead Compounds. By A. Polis (Per., 21, 3424— 
3428; compare Abstr., 1887^572).—Lead tetratolyl is converted into 
chlorotoluene and lead chloride when heated at 200 '' with hydrochloric 
acid, and is decomposed when treated with cold, concentrated nitric 
acid. 

Lead ditohjl chloride, Pb(C 7 H 7 )eCla, prepared hy passing a stream of 
dry chlorine over a carbon bisulphide solution of lead tetratolyl, is a 
colourless powder, sparingly soluble in chloroform, carbon bisulphide, 
and benzene, and insoluble in ether and alcohol. It is decomposed 
when heated, and is converted into the eoiTesponding nitrate when 
treated with alcoholic silver nitrate. The bromide, Pb(C 7 H 7 ) 3 Br 2 , is 
prepared by gradually mixing lead tetratolyl and bromine in carbon 
bisulphide solution; it resembles the chloride in all respects. The 
iodide, Pb(G 7 H 7 ) 2 l 2 , prepared in like manner, is a yellow pow^der, and is 
more I'eadily soluble in chloroform and carbon bisulphide than the 
chloride or bromide. 

The nitrate, Pb(C 7 H 7 ) 2 ( 1 ^ 03)2 + 3 H 2 O, is obtained by gradually 
adding finely divided lead teti*atolyl to boiling nitric acid of sp. gr. 
1‘4, and finally concentrating the solution. It crystallises in very 
small, colourless needles, is sparingly soluble in alcohol and dilute 
nitric acid, and explodes when heated. The salt 0 H*Pb(C 7 H 7 ) 3 l^I 03 
is formed when the nitrate is heated with water, or when a dilute 
nitric acid solution of this salt is treated with ammonia; it is a white, 
amorphous powder, and explodes slightly when heated. 

The acetate, PhfC? 117 ) 2 (C 2 H 30 a )2 + prepared hy dissolving 

lead tetratolyl in boiling acetic acid, crystallises in needles, melts at 
183*5®, and is moderately soluble in alcohol and dilute acetic acid. 
The farmate, Pb(C 7 H 7 ) 2 (CH 02 ) 2 , crystallises in colourless needles, 
decomposes at 233®, and resembles the acetate in its behaviour towards 
solvents. The chromate, Pb(C 7 H 7 )sCr 04 , is precipitated when a solution 
of the acetate is mixed with potassium Hchromate; it is a yellow 
powder, and is insoluble in the ordinary solvents. The sulphide, 
Pb(C 7117 ) 28 , prepared by treating a solution of the acetate with hydro¬ 
gen sulphide, is a yellow, crystalline compound which begins to 
decompose at 90® and melts at 98®. It is very readily soluble in 
benzene, carbon bisulphide, and chloroform, but sparingly in alcohol 
and ether, and decomposes on exposure to light, P. S. K 


Conversion of Pyrroline-derivatives into Indole-derivatives. 
By M. Dekkstedt (Ber., 21, 3429—3440).—The compound obtained 
by passing dry hydrogen chloride into an ethereal solution of pyn‘oline 
(compare Dennstedt and Zimmermann, Ahstr., 1888, 849) is tripyrro- 
line, the constitution of which is probably 


art the compound obtained in like manner from isopropylpyrroliue. 
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(/oc. cit,) is diisopropyldipyrrolii)e, tlie constitution of whicli is pro- 


3.8' Biisopropijlindole, C^HiglSr, is obtained by Tnixing an aqueous 
solution of diisopropyldipyrroline bydrocbloride with dilute sulphuric 
acid, and, after keeping* the mixture for some time at the ordinary 
temperature, distilling the product with steam. A dark oil collects 
iu the receiver at the commencement of the process, but the longer 
the distilling is continued the pui'er is the product obtained, so that 
finally the oily distillate solidifies. As the base is only very slightly 
volatile with steam but readily volatile with alcohol vapour, alcohol is 
added after some time and the distillation continued. Tlae yield of 
the crude product is about 50 per cent, of the theoretical quantity. 
The crystals, after separation from oily impurities by filtration, are 
dissolved in a small quantity of alcohol and boiled with animal char¬ 
coal; water is then carefully added to the filtered solution until a 
turbidity is produced, crystallisation being promoted by rubbing. 
This process is repeated until a colourless product is obtained, and 
the indole is then finally recrjstallised from dilute alcohol. 

Diisopi'opylindole can also be prepared by dissolving isopropylpyr- 
roline in dilute sulphuric acid, keeping the mixture for 24 hours, and 
purifying the product in the manner described above. It crystallises in 
colourless needles, melts at 65®, and boils at 295—300® with slight 
decomposition. It gives the pinewood reaction, is very readily soluble 
in alcohol, acetone, ether, glacial acetic acid, chloroform, &o., and dis¬ 
solves in concentrated hydrochloric acid, but is reprecipitated un¬ 
changed on adding water. The piarate separates in red needles when 
an alcoholic solution of equivalent quantities of diisopropylindole and 
picric acid is gradually evaporated; it melts at 115°, dissolves in 
alcohol with a yellow coloration, and is insoluble in cold waiez% but 
dissolves on boiling and is decomposed. When diisopropylindole is 
melted with 20 to 30 times its weight of anhydrous potash, a small 
quantity of a colourless, crystalline acid is obtained; if this acid is 
gradually heated, carbonic anhydride is evolved and indole is probably 
formed^ When the base is treated with the calculated quantities of 
sodium nitrite in glacial acetic acid solution, the mixture dai'kens in 
colour, and, on carefully adding water or acetic acid, a yellow, crystal¬ 
line precipitate separates; this precipitate does not show the nitroSo- 
reaction. 

BenzyUdinediisopropylhidole, is formed' when diisopropyl¬ 

indole (2 parts) is heated with benzaldehyde (1 part) and a small 
quantity of zinc chloride. It is a yellowish, crystalline compound, 
melts at 162—165° with decomposition, and is readily soluble in most 
of the ordinary solvents, but is precipitated from its alcoholic solution 
OB adding water. 

Diisopropylindole and metanitrobenzaldehyde yield, under the same 
conditions, a condensation product melting at 185®, and the condensa¬ 
tion product with phthalic anhydride is a dark-red, crystalline sub¬ 
stance) which is decomposed when boiled with water. 

An uceit/^-dex'ivatise, OuHjiNO,, is obtained when the indole is 



402 


ABSTEACTS OF CHEMICAL PAPERS. 


heated at 180—190® with, acetic anhydride and sodium acetate; it 
crystallises in yellowish needles melting at 185—186®, is insoluble in 
waterj and is hydrolysed when boiled for a long time with hydrochloric 
acid, but is not decomposed by boiling potash. Silver nitratej in 
presence of ammonia, produces a white, crystalline precipitate in an 
alcoholic solntion of the acetyl-derivative. 

I)uso]prQ<pylmef}iyldilmd7'oquimlim is foiuned when diisopropylindole" 
(I part) is heated at 120° for 15 hours with methyl alcohol (1 part) 
and methyl iodide (2^ parts). The mixture is distilled with steam 
until no more oil passes, then made alkaline and the distillation con¬ 
tinued. The yellowish oil which collects in the receiver is dissolved 
in hydrochloric acid, the solution is shaken with ether, and, after 
acidifying, the base is extracted with ether, dried, and distilled. It 
is a yellowish oil, boils at 298—300“ with partial decomposition, and 
gradually turns rose-coloured on exposure to the air. The hydrooJdoHde 
is a colourless, vitreous mass. The plntitiocMoruh^ (GifiH3aN)2,H2pt01fi, 
is a light-yellow substance, melts at 177° with decomposition, and is 
insoluble in water. The mermrochloride is a white, amorphous, and 
the picrate is a yellow, crystalline compound. 

When dimethyldipyrroline hydrochloride, prepared by passing hy¬ 
drogen chloride into an ethereal solntion of ££-methylpyrroline boiling 
at 147—148“, is treated with dilnte sulphuric acid as described above, 
a yellowish oil, boiling at about 275“, is obtained. This base is soluble 
in concentrated hydrochlonc acid, but is reprecipitated on adding water. 
The picrate, CidHuN^GeHalS’sO?, separates in dai'k-red crystals when a 
benzene solntion of the base is mixed with a benzene solution of picric 
acid and evaporated; it softens at 150“ and melts at 155—156“ with 
decomposition. The base obtained in like manner from |8-methyl- 
pjrroline, boiling at 142—143“, has a strong scatole-Iike smell, and 
l^ils at about 270®; it dissolves in concentrated hydrochloric acid, 
but is reprecipitated on adding water. The picrafe, CioHiiNjOflHslSr^OT, 
crystallises in red needles and melts at 149°. P. S. K. 

Derivatives of Paradiphenol. By H. Schutz (Ber., 21, 3530— 
3534).—Metadinitroparadiphenol (Kunze, this vol., p. 262) melts at 
280“ (not 272°), is insoluble in alcohol, sparingly soluble in glacial 
acetic acid. The dincetyUcompound forms straw-coloured needles 
meltingat 215°; the crystallises in colourless phites 

melting at 206°. Both compounds dissolve readily in hot glacial 
acetic acid. 

Metadzamidoparadiphenol milpJiate^ Ci 2 Ha(]^TIT 3 ) 2 ( 0 H) 3 ,HaS 04 , sepa¬ 
rates in ne^es; the pkrafe crystallises in groups of needles. The 
d/ace%Z-derivative forms white needles melting at 210°. When the 
base is heated with acetic chloride at 150°, diethenyldiamidodipfaenyj, 
melting at 195°, is formed. 

Tetranitrodiphenol melts at 225° (not 220°). The Bodiurti salt, 
Ci 2 H 4 (ir 02 ) 4 ( 0 N’a) 3 , crystallises in red, ,lustrous needles; soluble in hot 
water; on cooling, the^^^^^, CloH4{KOa)^(ONa)*OH, separates in brown¬ 
ish-red needles. The diacetyUompound, C 22 H 4 fK 03 ) 4 ( 0 Ac)«, forms 
sparingly soluble needles, melting at 236°. , 

^i|£yelranaidodiphenol crystallises in plates of a silveiey lustre and is 
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Yery unstable. The sulphate and picrate crystallise in white needles 
and reddish-yellow needles respectively. The Jwxacetyl-derivative, 
Ci 2 H 4 (NHAc) 4 (OAc) 2 , is a white, crystalline powder; when heated 
with aqueous soda, the tetracetyl-componud^ Ci‘.E[ 4 (NHAc) 4 (OH)fj, is 
obtained. This forms lustrous needles melting at 280°. Acetic chloride 
acts on tetramidodiphenol with formation of the compound C 16 H 14 N 4 O 2 , 
which^ on prolonged boiling with hydrochloric acid, yields tetramido¬ 
diphenol hydrochloride. K. H. M. 

Isomerism of the Benzildioximes, By K. Auwers and Y. 
Meyer (Her., 21, 3510—3529).— a^Bemildioxime dimethyl ether, 
OiflHj8'5^202, is obtained, together with a non-ethereal isomeride, by 
treating the a-dioxime (10 grams) with methyl iodide (50 grams) and 
diluting with methyl alcohol; the whole is gently boiled for some 
hours in a reflux apparatus, during which time a solution of sodium 
(7*5 grams) in methyl alcohol is gradually added (compare Japp and 
Kiingemann, Anualen, 247, 201). The method employed for the 
separation of the products is described in detail. The dimethyl ether 
crystallises in well-formed, lustrous, triclinic prisms,melts at 109—110°, 
dissolves very readily in benzene, chloroform, more sparingly 
in alcohol and ether, and is insoluble in cold water. It unites with 
hydrogen chloride, yielding the compound 0 i 8 Hi 8 N 202 *HCl, which 
forms short, lustrous prisms melting at 157—158° with evolution of 
gas; it is decomposed by cold water. 

The isomeride, CieHielfaOa, crystallises from alcohol in small, lustrous 
prisms, melts at 165—166°, dissolves readily in benzene, chlorofoim, 
and carbon bisulphide, sparingly in alcohol, ether, and glacial acetic 
acid, and is insoluble in cold water. 

Besides the two compounds just described, a base, C 16 H 34 K 2 , and 
benzii are formed in the reaction; both these substances are also 
formed m a similar maimer from jS-benzildioxime. 

fi-Benzildioxmedimethyl ether, Cx 6 Hi 6 l! 3 ' 202 , prepared in a manner 
similar to the a-compound, crystallises in rosettes of slender, white 
needles, melts at 88-^9°, dissolves very readily in benzene, ehloro** 
form, and carbon bisulphide, readily in alcohol and ether, and is 
insoluble in cold water. The hydrochloride, CifiHi 6 N 202 ,HCl, resembles 
the corresponding a-derivative very strongly, but melts at about 130°. 

The non-ethereal isomeride of the /i-dioxime forms fiat, lustrous 
needles, melts at 72—73°, and is very readily soluble in ether, benzene, 
and chloroform, readily soluble in glacial acetic acid, less in alcohol. 

The base, which is formed from both dioximes, crystallises 

from dilute alcohol iu long, slepder needles of a silky lustre, melts at 
158—159° is insoluble in water, readily soluble in alcohol, benzene, 
and carbon bisulphide, very readily in chloroform. The nitrate "^orms 
sparingly soluble, flat need^s; the plafinochloride, (Cj 6 HuN 2 ) 2 ,H 8 PtCh), 
crystallises in lustrous, gold-coloured plates. The base is isomeric 
wUh Japp and Wynne’s methyldiphenylglyoxaline (Trans,, 1886,462) 
and with Mason’s diphenyldihydropyrazine (Abstr., 1887, 493). 

All four isomendes (CieH^NaCa) yield dibenzyl when reduced with 
phosphorus and hjdriodic acid. 

* When the a-dioxime dimethyl ether heated with alcohol at 



404 


ABSTRACTS OF OHEMCAL PAPERS. 


170—180® it is more or less decomposed, whilst the non-ethereal 
isomeride remains unclianged even at 240—250 , 

When the a- and /3-dioxime ethers are heated with strong hydro¬ 
chloric acid for 10 hoars at 100', they are decomposed into benzil and 
metbylbydroxylamine; the latter is further decomposed. Under 
similar conditions, the non-ethereal compound, GieHie^Os, from the 
a-dioxime is converted almost quantitatively into that of the ^-dioxime, 
whilst this eomponnd is not acted on at all by hydrochloric acid at 
100; at 170® it is converted into benzoic acid and ammonia. ITo 
benzil is formed in either case. 

Both a- and /3-benzildioxime, when reduced with zinc-dust and 
aqueous soda, yield tetraphenylaldine, benzil, a non-nitrogenous sub¬ 
stance melting "at 54% probably dibenzyi, and several other compounds 
Tvbich were not examined. 

Attempts were made to obtain an isomeride of dime thy Iglyoxine, 
but without .success, a result which supports the authors’ views as to 
the isomerism of the benziidioximes. hT. H. M. 

/S-NapMhol Sulphide. By S. Onufrowicz (Ber,, 21, 3559— 
3563).—^-l^'aphthol sulphide, S(CioH 6 *OE) 2 , is prepared by heating 
/3-iiaphthoI {250 grams) and sulphur (55 grams) at 170—180° for 
some hours. The product is boiled with alcohol in-a reflux apparatus, 
filtered hot, and the brown prisms which separate recrystallised from 
alcohol. It is colourless, melts at 215% is insoluble in water, ether, 
and benzene, soluble in alcohol. The diacetaie^ S(CioH 8 ‘OAc) 2 , forms 
slender, white needles, melts at 154°, and is sparingly soluble in 
ether and cold alcohol, readily in hot benzene. The dihenzoate, 
S(GinH 6 *OBz) 2 , crystallises in long, white plates, melts at 208% 
dissolves readily in hot benzene, sparingly in ether and alcohol. 
When /3-naphthol sulphide is heated with copper at 230—240% 
jS-dinaphthol, melting at 212% is formed. N. H. JVI. 

Evidence of Quantivalence of Oxygen derived from the 
Study of the Azo-naphthol Compounds. By B. Meldola (Fhil 
Mag. [5], 26, 403—413).—^After reviewing the difierent formula pro¬ 
posed for the azo-S-naphthol and naphthylamine compounds, the 

author suggests a closed ring, (X = an aromatic 

radicle),^ for the a20-/3-naphthylamines, the ring being formed 
by the interaction of the azo- and amidp-groups. Suoh a formula 
would explain the difficulty with which they form salts and diazo-, 
compounds, the acid having first to break the nitrogen-ring. From 
this formula, the azimides are easily derived by the removal of hydro¬ 
gen. Prom the analogy between the /S-naphthjlamine and 0-naphthol- 

derivaixTes, a similai-foraiula, is obtained for‘ the 

H 

latter; The only objection to ibis riew is that it requires that oxygen 
be teteayalent. This, however, is in accordance with latef 
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researclies, and Tritli the position of oxygen in the periodic system. 
It is also required by FriedeTs compound OMeiHOL 

The benzene-azo-^-naphthol, formed by the action of diazobenzene 
salts on /£J-naphthol, can be represented by the formula 

[N = «; 0 = ^], 

whilst the nitrogen- and oxygen-atoms hold a reversed position in the 
compound produced by the action of phenylhydrazine on ^-naphtha- 
quinone : hence the insolubility in alkali is due to the fact that the H 
is non-hydroxy lie, but is attached to an oxygen-atom forming part of 
a closed chain. The above constitution may be applied to all amido- 
azo- and oxyazo-compounds of the ortho-series. H. K. T. 

Action of Sunlight on Organic Compounds. By H. Kltngeb 
(Annalen, 249, 387—146).—The action of light on ethereal solutions 
of benzil and phenanthra quin one has been previously investigated by 
the author (Abstr., 1886, 885). When a mixture of phenanthraqui- 
none and acetaldehyde, isovaleraldehyde, or benzaldehyde is exposed 
to Sunlight in sealed tubes, combination takes place resulting in the 
formation of acetylphenantliraquinol, isovaleryipbenanthraqninol, or 
monobenzoylphenanthraquinol respectively. Phenanthi^aquinone ap¬ 
pears to bebave in a similar way with furfuraldehyde, salicaldehvde, 
and grape-sugar. It is remarkable that exposure to blue light is 
much more favourable to these changes than the action of red rays. 

Anthraquinone, naphthaquinone, benzil, and benzoquinone appear 
to yield ethers of quinhydrone when they are exposed to the light in 
contact with aldehydes, W. C. W. 

Action of Halogens on Rufigallol. By C. S. S. Webster and 
L. G. Hunt {Oliem. Neivs, 59, 40—41),—When chlorine acts on 
,1’ufigallol in acetic acid solution, ^icMorhesiiahydroxyanthraquinone is 
obtained in nodules of brilliant-red, microscopic prisms. A bromine- 
derivative, obtained in a similar manner at 80°, crystallises from 
absolute alcohol in light-red, microscopic needles. D. A. L. 

Clirysene Hydrides. By 0. Liebeemann and L. Spiegel 
(Ber,y 22, 135—187 ).—Clirysene perliydride^ CigHan, is obtained 
together with the hydride, C 18 H 28 , when chrjsene (1 part), phosphorus 
(I pai*t), and hydriodio acid (sp. gr. = 1*7, 5 parts) are heated for 
16 hours at 250—260°. The product is diluted with water, filtered, 
washed, and dissolved in dilute alcohol. The perhydride separates in 
slender, white needles; it melts at 115°, boils at 858° (corr.), and 
dissolves very readily in hot alcohol; it dissolves in bromine un¬ 
changed, and is not affected by cold nitric acid (sp. gr. 1M8). 
Chromic acid oxidises it when boiled, but without yielding chryso- 
quinone. When treated with snlphurio acid, only a small amount 
of sulphonic acid is formed. When distilled over zinc-dust, chrysene 
is formed in considerable amount, - It does not give a compound with 
picric acid. 

TOL, iiVi. , 2 e 
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Chrysene hechaidecaJiydride, CibHjs, wLich. remains as an oil on 
evaporating the mother-liquor fi*om the above compound, is purified 
by ^ezing and spreading on cooled porous plates, which absorb the 
liquid hydrocarbon. The solid hydrocarbon is then removed mechani¬ 
cally, whilst the liquid is extracted from the plates by means of ether. 
The substance is dried, and at the same time freed from traces of 
iodine and hydrogen iodide by digesting it with sodium at 200^^ for a 
long time. It is a colourless, slightly fluorescent, viscid oil, without 
odour, boiling at about 360°. In its chemical properties it resembles 
the perhydride. H. M. 


Chemical Composition of the Russian White Resin from 
^Tis silvestris. (Part I.) ^ By V. Shkateloff (/. Buss. Ohem. 
Sac., 18SB, 20, 477 —^5).—Owing to the discrepancies in the results 
obtained wi^ the resin of Pinus mo/ritima^ P. larix, and P. cthies^ and 
the uncertain composition of pimaric, sylvic, pinio, and abietic acids, 
the^ author has investigated the ciy^alline acid from the Russian 
resin obtained from Pinus silvestris, growing in ihe Archangel and 
Wologda Governments. In order to remove the uncrystallisable ‘ 
substanc^, the resin, ground fine, was extracted with alcohol 
of 50 60 per cent. (Maly, J. pr. Chem., 86, 111), and the residne, 
which was much whiter than before, was now treated with boiling 
spirit; the filtered alcoholic solution, after remaining some time, 
becomes almost entirely converted into a crystalline mass. The 
c^stals were washed with alcohol of 85 per cent, and again recrystal- 
ii^d. After thrice repeating this process, 30 per cent, of a perfectly 
whi^ product was obtained ; whereas on repeating the same process 
"*^1 exposed to the action of air for one year, 

only 20 per cent, was obtained. In order to prevent this from 
becouMg yellow and oxidising in the air, the operations have to be 
earned on as qnicMy as possible; finally a compound, melting at 148°, 

OmHsbOs, is insoluble in water, but easily 
soluble in al<^ho], ether, acetic acid, and liquid hydrocarbons, After 
usion, it solidifies to an amorphous, transparent mass, and when 
neateq a^ve 360 , a colourless, unciystaJlisable distillate passes over. 
tjT power of the alcoholic solution was foufid, [«]; = — 73*59°. 

it decomposes alkaline carbonates with liberation of carbonic an- 
ytocle, and the original acid is reprecipitated from the solution on 
adding a mineral acid. By the action of hydrogen chloride on the 
alcoholic solution, the acid is converted into an isomeric acid of the 
*ii^erent properties, as it meltsat 159—160°, 
and the rotatoiy power is = -92*58°. From the sodium salt of 
^her salts of the following composition were 

of 0^,^, appears to be a partu.1 anhydride 

Of an acid^which ^ves the above salts, and whose formation may be 

?? obtained as a heavy oil by acting on the erlTOr 
ethyl i^ide. On distillation, it decomposes with eliminaAion 
of water the formation of another ethyl salt aceordiM to the 

,eq»*0. OaBaO* = O.HaO.Et + BtO. Ibis .TSSoSdS, 
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a heavy, yellow oil which yields a resin with potassinm hydroxide. 
Finally the author shows that the resinification of the acid when 
exposed to the air c6nsists in an oxidation accompanied by loss of 
water. The acid described above agrees in properties with Maly’s 
abietic acid, but diners from it in composition. B. B, - 

Apiole. By G. Ciimiciajt and P. Silbee (Per., 22, 119—^121; 
compare Abstr., 1888, 1100).—Apiolic acid (2 grams), potash 
(6 grams), and absolute alcohol (10 grams) were heated at 180° for 
four to six hours, the product evaporated on a water-bath, dissolved 
in water, acidified, and extracted with ether. On distilling the 
brown syrup left after evaporating the ether, a liquid was obtained 
which had an odour of phenol, and soon solidified. By repeating the 
operation several times, the substance was obtained pure. The new 
compound, C 6 H 2 (OH);j(OMe) 2 , melts at 105—106°, boils at 298°, and 
is soluble in ether, alcohol, benzene, hot water, and in potash. The 
potassium-derivative forms slender, dark-brown, bronze-like needles. 
The compound gives with ferric chloride a violet-black colour which 
changes to brownish-black. The aoetyl-derivative melts at 148°. 

When ieoapiole is heated with alcoholic potash, it yields the same 
phenol ether. 

Apiolaldehyde is best obtained by oxidising isoapiole with alkaline 
permanganate solution, extracting with ether and treating the 
ethereal solution with sodium hydrogen sulphite. Apionacrylic acid^ 
prepared by Perkin’s method from apiolaldehyde, crystallises in 
needles melting at 196°. 'N. H. M. 

Crystalline Compound from glabrous Strophantus. By 
AmkVD (Oompt. rend., 107, 1162—1164; compare Abstr., 1888, 
848 and 1810),—The seeds of the glabrous Strophantus of Gabon, 
which constitute Inee or Onaye, the arrow-poison of the Pahouins, 
was treated in practically the same way as 8. homhe (loc. dt.). 
They yield 4*7 per cent, of transparent, rectangular lamellee which 
become thick and opaque if they form slowly. The crystals become 
pasty when heated, and melt at about 185°; they contain 17—18 per 
cent, of w.ater, which is all expelled above 120° but is not given off 
in air dried by sulphuric acid. They dissolve in 150 parts of water 
at 8°, and a 6*5 per cent, solution at 50° has a rotatory power [aju = 
“38° 8', WTien heated with dilate acids, this substance yields a 
sugar and a pecxiliar resin. 

The properties of this compound agree with those of ouabaine from 
Acokantheria, and it is identical in composition, the substance dried at 
100° having the formula GS 0 H 46 O 12 4- The original crystals 

contain 7 mols. H 2 O, six of which are expelled below 100°, but the 
seventh is not driven olT below 120°. 0. H. B. 

Ergosterin. !By 0. Taneet {Gompi, rmd., 108, 98—100).—Ergot 
of rye contains a crystallisajble substance which has always been 
regarded as eholesterin. If the ergot is treated with several times its 
weight of alcohol, the alcoholic extract distilled, and the residue 
treated with ether, the ethereal solution on distillation leaves an oily 
■midue containing crystals- These are, drained and reorystallised, 

2 6 2 
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first from alcoliol containing alkali and afterwards from pure alcohol. 
The yield is about 0*2 gram per kilo. 

The crystals hare the composition C 26 H 40 O 2 4* H 2 O, and lose their 
water when heated at 110* ox if fused in a vacuum. They separate 
from alcohol in nacreous plates and from ether in slender needles, 
dissolve in alcohol and ether, and are especially soluble in chloroform. 
They melt at 151^, boil at 185^^ under a pressure of 20 mm., and are 
laevogjrate; [a]D = —114° in a chloroform solution; sp. gr. of the 
fnsecl substance 1*040. 

This compound, ergosterin^ oxidises when exposed to the air, with 
development of a colour and odour, the change taking place rapidly 
at 100°. It is not attacked by boiling concentrated solutions of the 
alkalis. It has an alcoholic function and yields an acetate^ CaeHpO’O Ac, 
which crystallises in anhydrous, nacreous plates, insoluble in water 
and almost insoluble in cold alcohol, but readily soluble in hot alcohol 
and ether, and melting at 169° with decomposition ; rotatory power 
= —80°. l!he fm'maie has similar properties and melts at 
rotatory power [a]i> = —93° 4'; the butyrate is very soluble in ether, 
fr< m which it is precipitated by alcohol, melts with decomposition at 
9o*, and has a rotatory power [a]D — —57°. 

"With nitric acid, hydrochloric acid and ferric chloride, ergosterin 
gives reactions very similar to those of cholesterin, but if the latter is 
tr’at^d with sulphuric acid, it turns brown and does not dissolve 
completely, and if the product is agitated with chloroform the latter 
acquires an orange-yellow colour which becomes red and then violet 
when exposed to the air. Ergosterin, on the other hand, is completely 
dissolved by sulphuric acid without discoloration, and chloroform 
remains almost colourless when agitated with the solution. 

C. H. B. 

Embelic Acid. By C. J. H. Warden (Fharm, /. Trans. [3], 19, 
805),—Prom Emhelia rihes^ the author has isolated etyihelic acid^ 
C 9 HUO 2 , which he has obtained from its alcoholic solution in the form 
of crystals, insoluble in water, and melting at 140° to a deep-red 
liquid ; they begin to decompose at 155°, with indications of partial 
sublimation. The alkali, lead, and silver salts were prepared. The. 
ammonium salt was found effective as an anthelmintic for dmnia; 
it has the advantage of being tasteless. E,. E. 

Derivatives of Metaxiimethylpyiroline. By G. Maonanini 
(Ben. 22 , 35—40).—The compound which is obtained by boiling 
tetramethylpyrocoll (dimethjlpyrocoll) with alcoholic potash until the 
whole is dissolved (compare Magnanini, this vol,, p. 57) is tetmmethyh 
pyrj oyl^yrTi/liTi^aThm^ylic add. ChHisNsOs. It is a monobasic acid, but 
the salts, especial iy the ammonium salt, are very unstable and are re^ly 
deiomposed with formation of tetmmethjlpyrocoll when warmed in 
aqueous solution. The hminm salt, (CiiHisNaOs)^^, crystallises in 
rhombic plated. The methyl salt, CisHiaN.Os, melts at 168—-163*5°, is 
readily soluble in chhmoform and moderately soluble in ethyl acetate 
and benzene, but only sparingly in light petroleum, and insoluble in 
water. ^ It is very unstable, and when heated above its melting point, 
when boiled with dilute alcohol* or when warmed with epdium car** 
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bonate solution, is couTerted into tetramethylpyrocoll. The acid is 
decomposed, with evolution of carbonic anhydride, when heated at 
146”, and is converted into a crystalline compound, probably tetra- 
methylpyrroylpyrroline, which is insoluble in alkalis. The molecular 
weight determined by Haoult’s method is 287 as a mean of two 
experiments in benzene solution, but determinations in glacial acetic 
solution gave results varying from 174 to 239 as the concentration 
was increased from 0*6382 to 2*0860. Its constitution is 


^^e<0(COOH)>^ CO 


J){met}iylpyrroUneGarboxylio acid, C7HgN02, is obtained when tetra- 
methylpyrroylpyrrolinecarboxylic acid (1 part) is boiled with potas¬ 
sium hydrate (4 pai-ts) and water (20 parts) until the formation of 
dimethylpyrroline commences. The product is precipitated with 
acetic acid, dried, dissolved in benzene, decolorised with animal 
charcoal, and precipitated from the concentrated solution with light 
petroleum. It melts at 137”, and is sparingly soluble in cold water, 
hut dissolves in warm water with partial decomposition into carbonic 
anhydride and dimethylpyrroline. It is converted into tetramethyl¬ 
pyrocoll when boiled with acetic anhydride and then heated alone. 
A neutral solution of the ammonium salt gives precipitates with lead 
acetate, copper acetate, and ferric chloride. The constitution of this 

acid is probably and that of the isomeric 

compound obtained by Knorr (Abstr., 1887, 276), 

CMe<Q^QQ^>OMe. g_ g- 


Pyrazole and Pyrazoline. By L. Knorr and H. Laubmann 
22, 172—181).— THmtTodiplimylmet'hylpyrazoh^ 


NO,*C6H4-]Sr< 


OMeizCCm) 


>, 


is obtained by heating 1.3-diphenyl-6-methylpyTazole (from ethyl 
benzoylacetate) with nitric acid (10 parts) and sulphuric acid (16 
parts) on a water-bath until no moi’e red fumes are given o:^. It 
melts at 176—178”, is insoluble in water and light petroleum, very 
sparingly soluble in ether and alcohol, readily in chloroform, benzene, 
and glacial acetic acid. 

SiphenylpyrazoledicmhozyUc acid^ NPh<^^^5P-Qp^^C’COOH, is 

formed by boiling potassium diphenylmethylpyrazolecarboxylate with 
10 per cent, aqueous permanganate in a refiux apparatus for a long 
time; it is then freed from the excess of per^ianganate and from the 
manganese peroxide, and precipitated with dilute sulphuric acid. It 
crystallises from acetic acid in lustrous needles, having the composi- 
tioji 3 C; 7 Hi 2 l^a 04 4* H 2 O,' melts at 217—218”, dissolves readily in 
alcohol and hot glacial acetic acid, sparingly in ether, chloroform, and 
water. ^, The hydrogen ammonium salt^ crystallises in 

beetles which melt at 270” with decomposition. The hdrium salt, 
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OnHioNsBaOi + HaO, crystallises in slender needles ; the cxlciun $alt^ 
with 2 mols. H 2 O, separates in microscopic needles, 

l,^-Bi^hmyljpyrazole,l^Fh<C^^^ obtained by distilling the 

dicarboxylic acid, is obtained as a thick, colourless, strongly refractive 
oil which becomes crystalline when kept a few days. It melts at 56° 
and boils at 3S7° under 736 mm. pressure. It is a feeble base. When 
reduced with sodium and alcohol, 1. B-diphenylpijrasoline, OisHuI^S) 
melting at 135—136°, is formed (compare Beyer and Claisen, Abstr., 
1887, 743, and Claisen and Fischer, Abstr., 1888, 690). 
1^-Fhenyl-b-metliylpyrazole-3,4i-dicarhoxyUc acid, 


NPh 


/CMe:C‘COOH 

\n=c-cooh’ 


is prepared by the prolonged boiling of phenyldimethylpyraj?oIecarb- 
oxylicacid (Abstr., 1887, 678) with potassium permanganate (Impart) 
in dilute alkaline solution. It crystallises from hot water in small 
needles, decomposes at *198°, dissolves readily in alcohol ai^d, glacial 
acetic acid, sparingly in ether. 

l-PJienylr-h-metkylpyrazole, 3SfPh<^^^g^CH, oMained by distil¬ 
ling the dicarboxylic acid, boils at ’262° under 754 mm. pressure, and 
remains liquid at —20*^. The platinocMoride, (OioHio]Sr3)2,HsPtCle + 
2 H 2 O, crystallises in long needles, melts at 147°, and decomposes at 
above 150°. 

l~Phehylpyrazole-‘3 . 4 . b-iricarhoxylic acid, 

®=‘‘<S§OOOHi>°-OOOH, : 

is obtained by boiling phenylmethylpyrazoledicarboxylic acid witi" 
potassium permanganate (l-l part) in alkaline solution. It separate? 
from the concentrated eihereal solution in white needles with 1 mo] 


HgO, melts at 184°, is readily soluble iu water, sj)aringly in chlorc 
form and ether. The barium salt, CnHel^aOeBa + ^HgQ, foim 
colourless plates. Wheu the acid is distilled, 1-phenylpyrazoh (Q oa 
hoxylic acid, CjoH8hr202, is formed. This crystallises in long needle 
melts at 219—^220°, and sublimes in long needles. It dissolves readil} 
in alcohol, rather sparingly in ether and water. When the mono- 
carboxylic acid is heated for a long time in a reflux appaiatns, 1-phenvI- 

/CffCH' , ^ / 

pyrazole, is obtained. This distils at 246-^ | 

under 757 mm. pressure; the platinocMoride, (C 9 E 8 l^ 2 ) 2 TH 2 pt| t 
2 H 2 O, crystallises from hydrochloric acid in needles which L 
pose at 175°. The compound is therefore identical with 
tained by BaJbiano from phenylbydrazine and epicblorhydrin. 

' hTvH. M.] 

a-Alkylemohonie Acids and a-AIkjrlquinolines. , By <p.„ 
Bosnee (Annalen, 249, 98—109). — ^The preparation of the ce-alky^- 
, cinchonic acids, has already been described by the author (Abstr;,^ 
1888, 299, and 1887, 504). Orthohydroxy-a-pAemkimliOf\''*^ acid, 
CsK&fOfiHrOBn’COOJS 1=;: 2^ : 4n ureuared from anilinA sialin- 
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aldelayde, and pyrnyic acid, crystallises in needles of a brownish- 
yellow colour. It is freely solnble in alcohol, benzene, acetic 
acid, and chloroform. The platinocJiloride^ (Ci 6 HuN 03 ) 3 ,H 2 ptCls, 
forms golden needles. The acid melts at 238°, and decomposes at a 
higher temperature, yielding ortlioJiydroxif'’a-^'henylquinoUne^ 0«H„N0. 
The base forms pale-yellow needles. It melts at 115°, and boils above 
360° ; it is solnble in acids and in alkalis. The jpicrate melts at 184°, 
and the platinochloride crystallises in needles. In ethereal solution, 
pyrnyic acid, aniline, and onmaldehyde unite together, forming an 
indi:fferent compound of the composition C 25 H 24 N 3 O, which melts at 
216°, but in alcoholic solution they yield paraisopropyl-oc^phenylcin- 
ohonic acid, CigHnUOa. The acid is deposited from solution in acetic 
acid or alcohol in yellow plates, and melts at 201°. It is decomposed 
by heating with soda-lime, yielding paraisopropyl’a-pjienylquinoline, 
CgHHe'CeHiPr^. The base crystallises in needles, melts at 60°, and 
forms a crystalline hydrochloride, diohromate, picrate, and platino- 
chioride. The latter contains 2 mols. H3O. 

a-Fhenylquimc arAd, OMe*G 9 iTH 4 Ph‘COOH [= 3:2^: 4'], prepared 
from.paranisidine, pyruvic acid, and benzaldehyde, melts at 237 , and 
dissolves freely in alcohol, forming a fluorescent liquid. The platino- 
chloride, (Ci 7 Hj 3 l!l 03 ) 3 ,H 2 FtCl 6 , forms orange-red crystals. The acid is 
decomposed by heat, yielding a-phenylparaynethoxyquimline, Ci^HisNO. 
The base crystallises in plates, and melts at 133°'. The hydrochloride, 
platinochloride, chromate, and picrate are crystalline. 

o^-Phenylorthomethoxycmchmiic acid, [OMe: Ph: CO OH ^ 1:2': 4'], 
prepai'ed frbm ortbanisidine, forms needle-shaped crystals of a lemon 
colour. It melts at 216°, and dissolves in alcohol, forming a feebly 
fluorescent solution. The lead salt, (O 17 H 13 N 03 ) 2 Pb 4 - H 2 O, is sparingl / 
solnble. The platinochloride is crystalline. oL-Phenylorthomethoxy- 
quinoline is an oily liquid. The platinochloride, (Ci 6 HisNO) 2 ,H 2 PtOie 
-f- 2 H 3 O, and the chromate form orange-coloured needles. 

W. 0. w. 


<K-Piienylua,plithaGmclionie Acids. By 0. Dobneb and P. 
Kuntze {Andialen, 249, 109—136).—Pyruvic acid and benzaldehyde 
act on c 3 t- or ]S-naphthylamine in warm alcoholic or cold ethereal solu¬ 
tions, yielding naphthacinchonic acids. 

G^’Ph&nyl-a^naphthacimhonic aeid^ crystal¬ 


lises in yellow needles, and dissolves in acetone, alkalis, chloroform, 
and also in boiling alcohol and acetic acid. The alcohoHc solution 
exhibits a blue fluorescence. The sodium salt, C 2 oHi 2 N 03 Na + ^HaO, 
is spariugly soluble in cold water. The potassium and aminonium salts 
are much more soluble. The zinc, copper, lead, silver, and calcium 
salts, (C 2 oHi 2 H 02 ) 2 Ca, are insoluble in water. The ethyl mlt forms long, 
yellow needles, soluble in alcohol; it melts at 103°. The free acid 
melts at 800° with decomposition, yielding carbonic anhydride and 
d^pjienyl-o^-uaphthaquinoline ; a better yield of the base is obtained by 
heating the acid or its salts with soda-liine. The base is deposited 
from a mixture of alcohol and ether in pale-yellow needles melting at 
68°. The solution in amyl alcohol is, dichroio. The platinochloride, 
.(OiJEjujN)$,H 2 PtCi 6 4 2HiiO, is amorphous.. The picrate melts at 167°. 
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Diphenylpyridinetricarboxylio, a - pbenylpyridineplienjleneketoiie- 
carboxyhc, and benzoic acids are the products of the oxidation of 
a-phenyl-a-naphthacincinchonic acid with a dilute solution of potas¬ 
sium permanganate. 

ccx^jyiphenyljpyridmetricarhoxylic acid, H Ph (CO OH) 2 * CaH4*000H 

[= 2 : 4: 5: 6, and 1: 2], is easily separated from the other product of 
oxidation by its greater solubility in hot water and in dilute acetic acid. 
The salts of silver, C2oHiQN06Ag3, lead, iron, mercury, and copper are 
insoluble. The acid melts at 250"^ with decomposition. When heated 
with soda-Hme, it yields 2 : 6-diphenyIpyridine, PhoCsEgN. This base 
melts at 71—73®, and dissolves freely in alcohol and ether. It yields 
a crystalline picrate, platinochloride, and chromate. 
a-Fheni/lpyTidimplieiiyleneketonecarhoxyUc acid^ 

OOOH-C5imPh<(9‘®‘, 


is sparingly soluble in dilute acetic acid and in cold water, but dis¬ 
solves freely in alcohol and acetone. It ciystallises in needles of an 
orange-red colour, and melts at 226°. Its salts are sparingly soluble. 
Ou distillation with soda-lime, a-phenylpyridinephenyleneketone, 

^^<O^NE Ph^’ produced. 

a-Phenyl-a-naphthaqninoline is couTerted into tetrahvdro-a-phenyl- 

. , .V r. TT yEH-CHPh , , J r j 

4»-naphthaqumohne, , by reduction with tin and 

hydrochloric acid, or better by the action of sodium on the solution 
of the naphthaquinoline in amyl alcohol. The hydro-base is a thick 
syrup boiling above 400°. 

cc-Fhmyl~fi-naphthacinchoniG acid, is deposited 

from> a mixture of alcohol and hydrochloric acid, or of amyl alcohol 
and acetic acid, in needles. The acid is also soluble in alkalis, but 
none of the solutions are fluorescent. The potassium salt, C20H12NO2K 
-f' SHgO, forms silky needles sparingly soluble iu cold water. The 
sodium salt closely resembles the potassium salt. The calcium salt 
forms .?ieedles containing 6 mols. H2O. On distillation with soda-lime, 

the acid yields c^yhenyh^-napilaquinoline, The 

quinoline forms silky needles or nacreous plates, melts at 188®, and is 
soluble in alcohol, ether, and benzene. Its salts are partly decom¬ 
posed by pure water. The plaiinocMoride, (Ci9Hi3]N|’)2,H2Pt0l6 i- HoO, 
picrate, and dichromate aa»e crystalline. The picrate melts at 250°. 
The crystallises in orange-coloured plates, melts at 282°, 

and is soluble in alcohol. It is repreczpitated from its alcoholic solu¬ 
tion by ether. a-Phenyl-^naphthaquinoIine appears to yield a 
diphenylpyridinedicarboxylic acid on oxidation with potassium- per¬ 
manganate. Q 

QtilnaUne-deiiTOtives of Isatinic. Acid. By W. Pfitzisger 

.t"‘ JP*^' Oflewi. [_4J, 00, 084—584 j compare Abstr., 1886, 370)._The 
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author has obtained ^^-phenylcinchonic acid by the action of aceto¬ 
phenone on isatinic acid in solution in caustic potash. It is insoluble 
in water, and crystallises from hot alcohol in slender needles raelting 
at 208—209°. It forms yellow, crystalline salts both with acids and 
with bases; when distilled with lime, it splits up into carbonic anhy¬ 
dride and a-phenylquinoline;'this crystallises trom weak alcohol in 
long needles melting at 84°. This acid has been previously obtained 
by Dobner (Abstr., 188?, 504) by the‘interaction of aniline, par¬ 
aldehyde and pyruvic acid. 

Dijpheny Icinchonic acid, 

[Ph2: GOOH = 2': 3^ 4']2, 

is obtained by the action of deoxybenzoin on isatinic acid in alkaline 
solution; it is soluble in hot alcohol, and crystallises in needles which 
melt at 191°. 

Acetone reacts with methylisatin, forming jpara-a-dimethylcinclimiG 
acid, C 9 NH 4 Me 2 *COOH ; this crystallises from water in shining leaf¬ 
lets melting at 261—262°. ^ ^ A. G. B, 

Azoles. By A. Hantzsch (Annalen, 249,1—6).—^A purely theo¬ 
retical paper. The positions of the displaceable hydrogen-atoms in 
the isazoles are distinguished by the letters x, 7 , thus:— 





The thiazoles are subdivided into three groups: the time thiazoles, 
containing the trivalent nucleus (OaSN)''' j the thiazolines or dihy- 
drothiazoles, derivatives of the pentavalent radicle, (OaSN)^; and the 
heptavalent thiazolidines or tetrahyclrotldazoles. The author pro¬ 
poses to substitute the more correct term thiazylamine for the name 
thiazoKne, which he formerly (Abstr., 1888, 573) suggested for the 
amidothiazoles. W. C. W. 

Conversion of Ketone Thiocyanates into Oxythiazoles, and 
deduction of the Latter to Thiazoles. By L. Arapides (Amialm, 
249, 7—27 ).—Acetophenmie thiocyanate, COPh*CH./SCll, is conve¬ 
niently prepared by mixing alcoholic solutions of barium thiocyanate 
and bromacetophenone. Barium bromide is deposited, and on evapo¬ 
rating the alcoholic filtrate, acetophenone thiocyanate is left in thicks 
rhombic prisms. It melts at 74°, and exhibits the characteristic pro¬ 
perties of a ketone. P dissolves in strong boiling hydrochloiic acid, 
and the clear solution'_^tains the hydrochloride of carbaminethio- 
acetophenone, On the addition of water, 

the hydrochloride is deposited in silky needles. This salt melts 
between 175° and 180°, and is soluble in alcohol; it is unstable.^ The 
free base cannot be, isolated, being transformed into the orx^inal 
acetophenone thiocyanate at the moment of liberation. The platino- 
chlorid_^' (C 9 H 902 SlSr) 2 ,H 2 PtCl 6 , is a pale-yellow, microcrystalline 
powder, insoluble in alcohol. It decomposes at about 200°. 

A warm alcoholic solution of cairbaminethiacetophene. hydro¬ 
chloride is zmpidly converted into cL>^^henyl-/i^hydroicythiazbIe, 
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by the addition of a few drops of hydrochloric acid. 

The bjdroxjthiazole is generally prepared by boiling acetophenone 
thiocyanate with hydrochloric acid until crystals are deposited from 
the originally clear solution. Phenylhydroxythiazole melts at 204*^; 
it is dissolved by alkalis and reprecipitated by acids. This compound 
has been already described by Dyckerho:^ (this Journal, 1877, ii, 327) 
as a polymeride of acetophenone thiocyanate. 

The hydroxyl in phenylhydroxythiazole can be displaced by chlorine 
by the action of phosphorus pentachloride. FhenyloMorothiazole 
crystallises in prisms and melts at 98^^. The compound is decomposed 
by warm water with the formation of the hydroxythiazole. 

Acetone thiocyanate^ COMe'CHo'SCISr, is obtained as an oily liquid by 
the action of pure monoehloracetone on anhydrous barium thiocyanate 
dissolved in absolute alcobol. It unites with hydroxylamine, forming 
a stable aceUmime, OH*]S’!CMe*CH 2 'SCI^, which melts at 135'^ and 
dissolves in alcohol. In the presence of hydrochloric acid, acetone 
thiocyanate is transformed into methylhydroxythiazolo; an inter¬ 
mediate product could not be isolated. 

The preparation and properties of a^methylthiazole have been de¬ 
scribed by Hantzsch and Arapides (Abstr., 1888, 573). Phenyl- 
thiazole is also prepared by distilling phenylhydroxythiazole with zinc- 
dust. It boils at about 271.° W, 0, W. 

IsotMocyanoacetic Acid. By L. Asapides (Annalen, 249, 

nO'CH 

27—31).— v-Methyl-'^dioxyihiazole, lM[e<QQ g^, is prepared by 

digesting dioxythiazole (1 moh), and sodium methoxide (1 mol.), with 
excess of methyl iodide and methyl alcohol. It is a deliquescent 
substance freely soluble in alcohol and water, and is decomposed 
by boiling with alkalis, yielding carbonic anhydride, thioglycoilio 
acid and methylamine. The formation of methylamine shows that 
the methyl-group is directly attached to the K-atom. The analogous 
i/-phenyldioxythiazole has been described by Lange (Abstr., 1880, 44) 
as diphenylthiocarbamide. Phosphorus pentachloride acts on dioxy- 
thiazole, yielding a chloride, O 3 H 3 CI 3 NOS. This compound melts at 
161° and decomposes at 170°, The author regards iaothiocyano- 
acetic acid as diketo-thi^oiidine. W, C. W. 

Airddothiazoles and their Isomerides. By V. Traumakn 
(Annalen^ 249, 31—53),—The preparation of mesamidothioazole, or 
tkiazylamine, by the action of thiocarbamide on dichlorether, has been 
described by the author (Abstr,, 1888, 573). Thiazylamine crystal¬ 
lises from alcohol in yellow plates, and m^lts at 90°. It is a monacid. 
base, and forms a crystalline hydrochloride, CsSNHa* ISH 2 ,HG 1 + H^O, 
and platinochloride. The acetyl-derivative melts at 203°, and orystah 
lis^ in silky needles. Methylthiazylamine^ prepared from thiocarb- 
iamide and monoehloracetone, is identical with the compound obtained 
by Tschemiac and Norton (Abstr., 1883, 568) from ammonium thxo- 
and monoehloracetone, and identified by Hantzsch and Weber 
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FhenyltMaaylamine is deposited from an ethereal solution in yellow 
prisms, freely soluble in alcohol and ether. It melts at 147*^. The 
hydrochloride and platinochloride are crystalline. The acetic deriva¬ 
tive melts at 208°. The existence of diazo-derivatives of thiazyl- 
amine, such as thiazolazoresoroinoi, has already been mentioned 
(Abstr., 1888, 573). 

The derivatives of thiazylamine are divided into two classes, 
namely, alkjlthiazylamines, obtained by the action of «-chloroketones 

GH-OH 

on monoalkylthiocarbamides, isoalkylthioazyi- 

CHzuCH 

amines, or imidoalkylthiazoUnes, prepared by the 

action of alkyl chlorides or iodides on mesoamidothiazoles. 

<x.-Methyl~fjL-methijl(imidotliiazole^ prepared by acting on monochlor- 
acetone with methylthiocarbamide, is not identical with, but an 
isomeride of, a-methylimidomethylthiazoline, described by Hantzsch 
and Weber (Abstr., 1888, 257). The free base is hygroscopic and 
melts at 42°. The hydriodide is anhydrous and melts at 136°. The 
platinochloride crystallises in orange plates and decomposes at 167°. 
The acetyl-derivative is anhydrous and melts at 110°. The base is 
decomposed by hydrochloric acid at 220°, yielding methylamine, but 
the imidomethylthiazoiine yields ammonia under similar treatment. 

a-FhenyUfjL-methylamidotkiazoley prepai*ed from methyithiocarb- 
amide and phenacylbromide, is deposited from ether in large yellow 
plates, soluble in alcohol. It melts at 138°, and is not decomposed 
by hydrochloric acid below 138°. The isomeride, ^-^lienylmethyl-fx- 
GPhziiCH 

imidoihiazoline^ prepared by the action of 

methyl iodide on phenylthiazylamine at 110°. It has only been 
obtained in the form of a syrup, but the hydrochloride is crystalline. 

a-Methylihiazylaniline^ obtained from phenylthiocarbamide and 
monochloracetone, crystallises in white needles and melts at 115°. 
On decomposition with hydrochloric acid, aniline is liberated. Thi~ 
azylaniline, prepared from dichlorether and phenylthiocarbamide, is 
deposited from alcohol in white needles. It is freely soluble in 
alcohol and ether and melts at 126°. 

The condensation products of the symmetrical dialkylthiocarh- 
amides with chioracetone, &c., are identical with the so-called dialkjd- 
amidothiazoles. The compounds described by Hantzsch and Weber 
as dialkylamidothiazoles are really diaUcylimidothiazolines. 

DimethyUmidomethyUhiazoUne^ prepared by the action of mono- 
cbloraoetone on dimethylthiocarbamide, is identical with dimethyl- 
methylthiazylamine (Abstr., 1888, 256). 

Di^hmyliTrLidomethylihiazoUne, prepared from monochloracetone and 
diphenylthiocarbamide, forms yellow prisms soluble in ether. It 
melts at 138’5°. Attempts to prepare dialkylamidothiazoles, the 
isomerides of the dialkylimidothiazolmes, were unsuccessful. 

w. c. w. 

Isoqnmoline. By A. CiiAtis and A. Eoihgbr (J. pr, Ghem. [2], 
38, 491—496) .“When an aqueous solution of isoquinoline methiodide 
(Abstr., 1887, 505) is treated with silver oxide^ a strongly alkaline 
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liquid is obtained, containing the corresponding hydroxide, together 
'with another product, from which it may be separated by shaking 
with ether, which dissolves the bye-product. A crystalline carbonate 
of this base is formed when carbonic anhydride is passed through its 
aqueons solution, and from this the platinoohlonde, (C9NH7Me)aPtCl6, 
may be obtained in small, lustrous, yellow crystals. 

With concentrated aqueous potash, isoquinoline methiodide yields a 
yellowish-brown oil, insoluble in water, but soluble in other solvents. 
This base differs from the above in that, (1) its itinochloride, 
(C 9 lSrH 6 Me)o,HoPtClc, does not crystallise; (2) its Sf i are precipi¬ 
tated by weak ammonia, and (3) it does not form a oi pnate. 

Papaverine methiodide^ C 2 oH 2 iN 03 ,MeI, ciystallises^ /small, yellow 
laminm, which after drying melt at 193—195° (uhcorr.). When 
heated with silver oxide, it gives a base which is soluble in 
water, forms a carbonate from which other papaverine methyl salts 
may be formed, and yields a crystalline platinochloride. With potash, 
a sparingly soluble base is produced, which forms no carbonate, and 
whose platinochloride does not crystallise, A. G. B, 

A Base derived from Diqninoline. By A. Colson (Compf. 
rend.^ 107, 1003—1005), —A mixture of 7 grains of tetrethoxy- 
benzidine from diethylquinol (Metzki), 4 grams of orthonitro- 
phenol, and 30 c.e. of sulphurie acid containing one-third of its 
volume of Kordhausen acid, was gradually heated to 120—125° in 
a large fiask, mixed with 22—25 c.c. of glycerol, and heated to 
140—145°, An energetic reaction takes place, and the temperature 
rises to 190°. After cooling, the product is treated with water, 
neutralised with sodium carbonate, and extracted with ether. The 
product crystallises from ether in long, flattened, highly birefractive, 
white needles, with a slightly bitter t^te. It dissolves in six times 
its weight of dilute hydrochloric acid, and in 10 times its weight of 
alcohol of 92°, but is only slightly soluble in watei’, in the vapour of 
which it jrolatilises. With concentrated ferric chloride solution, it 
gives a green coloration; with platinic chloride, it yields a platino¬ 
chloride, C 23 Hi 6 lS' 203 ,H 2 PtCl 6 “h 2 H 2 O, crystalHsiug in pale yellow 
crystals, soluble without decomposition in 15 times their weight of 
boiling water ; with auric chloride, it yields a nacreous, deep-yellow 
aurochloride, insoluble in boiling water. The mode of formation of 
the base indicates that it is a diethoxydiquinoline base, probably 
derived from oxydiphenylene, 

[OEfc : 0 : CbN = 1 : 4 : 3]. 

0. H. B. 

Alkaloid Tea. By B. H. Paul and A. 3, Cownljby {Pharm. 
J, Tfum. [3], 19, 24).—^In the alcoholic extract from 200 grams of 
. Himalayan tea, the authors found no theobromine. After extracting 
whole of the theine from the acidified solution by frequent 
with chloroform, the solution was made alkaline with potash,' 
shaken with chloroform. On evapprating.this solutiopUj.a, 


/CsNHg^OEt 
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small quantity of a yellow, amorplioxis alkaloid was obtained, wliich 
was insoluble in hot water* but soluble in ether, and was therefore 
neither the’ine nor theobromine. The operations are to bo repeated 
with a larger quantity of the tea. The base which Kossel has 
obtained from tea, to which he has given the name of theophylline, 
and ascertained to be an isomeride of theobromine, may he identical 
with this alkaloid. R. R. 

Morphine. By L. Enorr (Ber., 22,181—18&).— Methylmorphi- 
methine meihiodide was treated with silver oxide, and the solution 
of the ammonium hydroxide evaporated down in a flask connected 
with a Volhard’s receiver containing hydrochloric acid. A thick 
syrup remained, which when heated at 160° evolved a basic gas in 
considerable quantity. When the decomposition was complete, the 
base was completely driven into the acid by a stream of air. The 
residue in the flask was pnrified and found to he v. Gerichten and 
Schrotter’s phenanthrene-derivative (Abstr., 1882, 1112). The acid 
solntion contained trimethylamine hydrochloride. 

When methylmorphimethine is heated with acetic anhydride at 
160—200°, the following compounds are formed:—(1.) Fiscber and 
v. Gerichten*s acetjlmethyldihydroxyphenanthrene (Ahstr., 1886, 
568). (2.) An oily base, which yields a methiodide melting at 

295°. (3.) An oily substance, which is not decomposed by water; it 
can he separated from its aqueous solution by means of potassium 
carbonate, and distils at 160—186°. (4.) Dimethylamine. 

These results show that, of the three carbon atoms in morphine, of 
which the mode of combination was still unexplained, one is attached 
to the nitrogen-atom as methyl. Morphine, therefore, cannot contain 
a pyridine-ring (compare Grimaux, Abstr., 1882, 218; and Hesse, 
Abstr., 1884, 613). N. H. M. 

Water of Crystallisation in Morphine. By 0. Hesse (Fliarm. 
J, Frans. [3J, 19, 148).—The amount of wate^ found by Dott and by 
Dietrich in air-dried morphine led them to represent it by the formula 
8(CnHj9N03) 4- 9(H20). The author points out that ci*ystallin8 
morphine frequently encloses small quantities of the solvent, which 
may have vitiated these results. On repeating the determinations 
vntlcL all precautions, values were obtained agreeing very closely with 
the formula Ci7Higl703 + H^O. R. R. 

Narcotine. (Parts III and IV.) By W. Roser {Annalm, 249, 
156—168; 168—172).—Methyl iodide acts on cotarnine, yielding a 
mixture of the hydriodide and of cotarnmethine methiodide. Ooiar- 
nine hydriodide^ CisHi^lNOsjHI, forms glistening needles, sparingly solu¬ 
ble in cold water and in cold alcohol. Cotarnine melts at 132—133° 
with decomposition. Gotarnmeihine meihiodide, 0nHuO4NMe3l, forms 
yellow needle-shaped crystals sparingly soluble in cold water. The cMo~ 
ride, C14H20NQ4CI + SHaO, and the platinochloride, (OuHgolSfOOijPtOls, 
are also crystalline. The chloride and iodide are decomposed by 
alkalis, yielding trimethylamine, water, and cotumone, CuHioOi. The 
conversion of cotarnine into cotarnone leads the ‘author to lie fol- 
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lowing GonclasioBS: —The trne formula of cotarnine is 0i!jHi5N‘O4, not 
CioHiijNOs -f H 2 O. Cotarnine is a secondary base. The salts of 
cotarnine contain the pyridine-ring, but the free base does not. 

Cotarnone dissolves freely in alcohol, ether, and acetic acid, and 
melts at 78'^; it is an indifferent snbstance, with ketone-like proper¬ 
ties. Cotarnomxlme, CioHnOsilSrOH, melts with decomposition about 
130—132°. Ootamic acid, CsH 603 (C 00 H) 2 , prepared by the oxida¬ 
tion of cotarnone with potassinm permanganate, crystallises in plates 
and melts at 178° with decomposition, yielding the anhydride which 
melts at 161—162°. The salts of barium, CioH607Ba, potassium, 
CioH^OtK -h SJHaO, and silver, OioHsOTAgs, are crystalline. 

The action of methyl iodide on hydrastinine is analogous to its 
action on cotarnine; a volatile base and an indifferent substance 
being formed; the latter is a viscid oil which yields an oxime melting 
at 129°. 

The constitution of cotarnine and its derivatives as deduced from 
the results of these experiments and previous researches, can be 
represented by the following formulae:— 


Cotarnine, a secondary base and an aldehyde— 
CHO-CeHsOa-Oft^CHa-NHMe. 
Cotammethine methiodide,. 0HO’08H6Os"C}l2’0H2*KrMe3l. 
Cotarnone, CHO'CgHeOa'CKOBTg. 

Cotamonoxime, OH*N!OH*08HaO3'CHIGHii. 

Cotamio acid, OsHeOsCOOOH)^. 

Cotamme iodide, • 

Hydrocotamine, C8H60s<^^g. • 

Hydrastinine, CH 0 -C 7 H 40 ,'CH 2 -CH 2 -NHMe. 
Hydrohydrastinine, 


Oxyhydrastsinine, 


HMe, 
CHa-CH*’ 


W. 0. W. 


Additive Oompomd of Hapaverine witli Phenaeyl Bromide. 
By E. T. Seuttbb {Monaish,, 9, 1035—lOM).—When a finely- 
powdered mixture of i^paverine (10 grams) and phenacyl bromide 
(6 grams), is heated for three hours at 70—80°, the colourless mass 
melts to form a reddish-yellow oil which solidifies to a yellow crystal- 
line mass; this, on recrystallisation ff-om much hot water, furnishes 
Ian-shaped groups of pyramids of the formula C 26 H:aiK 04 ,C 0 Ph*CHaBr 
5- aifiaO. This compound loses 1| mols. of water on exposure to 
air, aad is rendered anhydrous whm heated at 110°. It is xia- 
water and in cold alcohol, dissolves ^dily in chlmo- 
carlKm bkuIpMde, blackens at 190° * 
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at 194°. It dissolves in concentrated snlphnric acid, forming a 
beantifal carmine-red solution. 

Papaverme phenacyl nitrate^ 02 oH 2 ilsr 04 ,COPti‘CH 2 *K 03 4- 2 H 2 O, is 
insoluble in cold water, slightly soluble in hot water and alcohol, and 
decomposes at 173°. The picraie crystallises from hot alcohol in 
silky needles, softening at 180®, and melting at 182° with previous 
blackening. It is almost insoluble in cold water and cold alcohol. 
The dichromate crystallises in short needles, the chloride in long 
needles, and the platinochloride is only slightly soluble in boiling 
water. 

When a solution of papaverine phenacyl bromide is decomposed 
with a dilute solution of sodium hydroxide, an orange-red precipitate 
forms which appears to have the formula C 2 oS 2 iN 04 ,COPh»CH 2 ‘OH; 
this, on warming to 80° or on recrystallising from hot alcohol, loses 
water and is converted into pwpaveriTie phenacyl oxide, 
(C 2 oH 2 iN 04 ,COPh’OH 2 ) 20 , which crystallises in needles, is insoluble 
in water and ether, but dissolves in alcohol, benzene, chloi'oform, and 
carbon bisulphide'; it softens at 180°, and melts at 186—187°. The 
alcoholic solution has a splendid violet-blue fluorescence. This base 
can also be obtained by boiling papaverine phenacyl bromide for a 
long time with much water. G. T. M. 

Cocaines. By 0. Liebbbmaot (Ser., 22, 130—133).— 
cocaim, C19H33ITO4, is obtained by heating ecgonine (2 parts), water 
(1 part), and 7 -isatropio anhydride (2 parts) on a water-bath for 
three hours. The product is extracted with water, dried, dissolved 
in a little methyl alcohol, and the solution saturated with hydrogen 
chlonde, and kept over night. It is then filtered, and the solution 
evaporated in a partial vacuum over lime and sulphuric acid. The 
residue is treated with water, extracted with ether, and the solution 
precipitated by means of sodium carbonate. The compound thus 
prepared has ail the properties of the natural isatropylcocaine. The 
two compounds are, however, not identical. When the substance, 
prepared as above, is decomposed it does not yield 7 -isatropio acid 
(m. p. 274°), but €-isatropic acid (m. p. 228°). 

Amsiflecgonine, 08 H 702 'C 9 Hi 4 N 03 , obtained from ecgonine, anisic 
anhydride, and water, crystallises from alcohol in colourless needles 
melting at 194°. 

Anmjlcoca%ne, is a viscous substance insoluble in water. The auro~ 
chloride, CeHTOs'CsHuMeNOsjELA-uGhy is yellow; it is insoluble in 
water and dilute alcohol, 

Cinnamylcocame forms small, colourless, monoclinic prisms; 
a : 5 : c = 0*8616 : 1: 0*8479; = 84° 20', N. H. M. 

Ctanamic Acid in the Product of Decomposition of Crude 
Cocaine. By H. Bbaxxfbld (Ber., 22, 133—134).— The crude 
material was extracted with water, treated with cold, dilute alkali, 
and the residue boiled with alkali; it contained cinnamic, 7 - and 
^-isatropic acids, and a trace of benzoic acid. K, H. M. 
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A Metameric Coca'ine and its Homologues. By A. EiNHORif 
21, S441 — 8443). — Methyl cocaylhenzoylliydroxyacptate^ 

C 5 H 7 ^Ie*C(OH)(COPh)*COOMe, prepared by passing hydro,area 
chloride into an alcoholic solution of the acid (compare this vol., 
p. 169), is a colourless oil. The hidrocliloride, liydrobromide, and the 
sparinfirly soluble hydriodide, Ci«Hi 9 l!T 04 ,HIj crystallise in needles. 
The ethjl salt is a colourless oil; the hydrochloride and the hydro- 
hrovvide crystallise in needles ; the sparingly soluble hydriodide crys¬ 
tallises in prisms. The propyl salt crystallises in slender needles, 
melts at 56—58% and is very readily soluble in most of tbe ordinary 
solvents, but insoluble in water. The hydrochloride, Ci 8 Ho<,N 04 ,HCi, 
JiydrohroinlJe, and hydriodide crystallise in needles, F. S. K. 

Alkaloids of Areca-nut. By B. Jahns (Be?-., 21, 3404—3409).— 
The bases contained in areca- or betel-nut can be isolated by either of 
the following methods :— 

(1.) The crushed seeds (1 kilo.) are extracted three times with cold 
water containing 2 grams of concentrated sulphuric acid, the filtered 
solution concentrated to about 1 litre, and tbe cold and filtered solu¬ 
tion precipitated with potassium bismuth iodide and sulphuric acid. 
The red, crystalline precipitate, which is soluble in excess of the re¬ 
agent, is separated after some days, washed, and decomposed by 
boiling with barium carbonate and water. The filtered and concen¬ 
trated solution is mixed with barium oxide, aud the oily alkaloid, 
which the author names arecdline, extracted with ether. The residual 
mixture is neutralised with sulphuric acid, and the filtered solution is 
treated consecutively with silver sulphate, barium oxalate, aud car¬ 
bonic anhydride. . The solution of the bases is evaporated to dryz:.< 3 ss, 
and tbe residue extracted with cold absolute alcohol or chloroform; 
an alkaloid, which the author names areca’me, remains, and a third 
alkaloid, together with colouring matters, <fec., are dissolved, and ai*e 
obtained as an amorphous mass when the solution is evaporated. 

(2.) Tbe crushed seeds are treated with cold milk of lime, the 
filtered extract is neutralised with sulphuric acid, evaporated to a 
syrupy consistency and then diluted with a small quantity of water; 
after concentrating the filtered solution and adding alkali, the arecoline 
is extracted with ether and the other bases are isolated as described 
above. The yield of arecoline is 0’07—OT per cent,, that of arecame 
is about OT per cent,; the third base is obtained iu very small quan-* 
titles. 

Arecoline, CgHiaNOi, is obtained m the pure state by shaking tbe 
ethereal extract (see above) with dilute acid, concentrating the 
neutralised solution, and, after adding alkali, extracting the alkaloid 
wdth ether. The base is neutralised with hydrobromic acid, the salt 
IS repeate^y reciystallised from absolute alcohol, and the alkaloid is 
then obtamed b;y decomposing the pure hydrobromide with alkali. It 
is a colourless, oily liquid, with a' strongly alkaline reaction, and is 
mis cible with water, alcohol, ether, and chloroform in all proportions. 

^ about 220“. The salts are readily soluble aud, 

>mo^h some are deliquescent, they are mostly crystalline. Potas- 
^plinth iodide gives a, garnet-red, and phosphomolybdic acid a 
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wliite precipitate in solutions of tlie salts. Potassinm mercuric 
iodide, solutions of iodine, picric acid, and auric cliloride produce oily 
precipitates, 'W'hicli, as a rule, crystallise after some time, but platinic 
chloride, mercuric chloride, and tannic acid give no precipitation. 

The hydrohromide, C 8 Hi 3 N 02 ,HBr, crystallises in prisms, melts at 
167—168®, and is readily soluble in water. The hydrochloride crystal¬ 
lises in slender, deliquescent needles, and is readily soluble in alcohol 
or in a mixture of alcohol and ether; it seems to form several double 
salts with cadmium chloride. The sulphate, acetate, and nitrate 
resemble the hydrochloride. The aurochloi'ide, 08Hi3]Sr03,HAuCl4, is a 
yellow oil, and is sparingly soluble in cold water, llhe ylatinocJdoridle, 
( 08 Hi 3 K 02 ) 2 ,H 2 Pt 0 l 6 , separates in flocks when ether is added to an 
alcoholic solution of the hydrochloride and platinic chloride, and, after 
washing with alcoholic ether, it separates from water in orange-red, 
rhombic crystals, melting at 176® with decomposition. 

Arecoline is a powerful poison, and is doubtless the active physio¬ 
logical constituent of areca-nut. 

Arecalne, C 7 Huhl 03 + H^O, is pnrified by repeatedly recrystalHsing 
from 60 per cent, alcohol. It is colourless, and is readily soluble in 
water and dilute alcohol, but almost insoluble in absolute alcohol, 
ether, chloroform, and benzene. It loses its water at 100° and melts 
at 213® with decomposition. It has no apparent physiological action. 
Potassium bismuth iodide, when added to a dilute sulphuric acid solu¬ 
tion, produces a red, amorphous precipitate, which soon becomes 
crystalline 5 potassinm mercuric iodide gives a yellow, crystalline 
precipitate under the same conditions. Potassium iodide gives a dark, 
crystdline precipitate in dilute acid solutions, but phosphomolybdic 
acid and tannin only produce a slight turbidity, whilst picric acid 
causes no precipitation. The hydrochloride, C-yHnNOajHGl, the auro- 
chloride, 07HnNO2,HAu0l4, melting at 186—187°, and the ^latino- 
chloride, (G7HnN02)s,H2PfcCl6, melting" at 213—214® with decom¬ 
position, are crystalline. 

The third alkaloid referred to above is an amorphous, strongly 
alkaline base; it is readily soluble in water, alcohol, and chloroform, 
but only sparingly in ether. Tho ^latvmchloride crystallises in prisms 
or plates. , P. S. K. 

PtomaxBes. By 0. nn Ooninck {Gompt rend., 108, 68—59).— 
When the alkaloid obtained from the cuttle-fish (Abstr., 1888, 730, 
1118) is oxidised with dilute potassium permanganate solution, it 
yields a gummy acid, which in concentrated solutions gives a bulky, 
pale-blue precipitate with cupric acetate. This acid is almost insoluble 
in cold water, W dissolves readily in warm water and in alcohol. It 
melts at 220—228*^, and when distilled with calcium oxide, it yields 
pyridine. The properties of the acid very closely resemble those of 
nicotinic acid. These results confirm the author^s view that this base 
is a ptomaine of the pyridine series. , ' - 0. H. B. 

Ptomaines and their Genesis^ in relation to Panamas Sepsin. 
By J. M. Wtborn {OhMm. Nems, 59, 2).—As it seems probable that in 
many eases where ptomaines have been atiiributed to putrefaction, 

' VOL. hjl, ' ^ : % ,f 
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they may really have been produced by the action of acids on lecithin 
and albuminoids, the author has made experiments avoiding the nse 
of acids- 

Finely minced beef was macerated with twice its weight of water and 
exposed to the heat and light of the snn for 16 days, fi‘ee access of air 
being prevented. The strained liquor was precipitated with an equal 
bulk of absolute alcohol, the precipitate boiled with the same quantity 
of alcohol, washed with boding alcohol, and dried in warm air. It 
was then teated with water, filtered, and evaporated to dryness. The 
residue from the evaporation, amounting to 0*067 per cent, of the beef 
used, consisted of:—1. A heavy brownish-red matter freely soluble in 
water; 2. A very light, pale-greenish substance, sparingly soluble; 
and 3. Brilliant, white, crystalline plates. With a mixture of equal 
volumes of glycerol and water, it yielded an amber-coloured solution 
and a brown precipitate; the solution was at first nearly neutral, but 
after exposure to the air became acid, and acquired the odour of stale 
pepsin. After keeping a month, 5 or 6 minims, containing grain 
of residue, injected tinder the skin, proved fatal to mice in about an 
hour. Beactions with various reagents indicate the presence of 
peptones and cadaveric alkaloids, and “ unless the alcohol were alone 
sufficient to produce them (the latter) in the putrid solution, their 
pre-existence may be reasonably inferred.’’ D. A. L. 

Acids of Kg’s Bile. By S. Jolin (Zeit physiol. Ghem.^ 13, 205— 
247).—A further contribution relating to the acids of pig’s bile (see 
Abstr., 1888, 1213). Various metallic compounds (with sodium, 
potassium, lead, magnesium, copper, &c.) of the «- and /3-hyogiyco- 
cholic acids were prepared and analysed. The following conclusions 
were arrived at; the «-acid is precipitated by dilute acids more easily 
than the jS-acid. The salts of the alkalis are less soluble in water in 
the case of the ^a-acid, and are more easily precipitated by satumted 
salt solutions. The baiium, calcium, and magnesium salts of the 
a-acid do not dissolve in excess of the bile salt, like those of the /3-acid, 
but form a fiocculent or gmnular, not a sticky precipitate. The salts 
of the a-acid with the heavy metals do not fuse on heating the solution 
like those of the /8-acid. The sodium salt of the a-acid dissolved in 
water is optically inactive, that of the ^-acid, dextrorotatory. The 
alkaline salts of the a-acid are bitter to the taste, whilst those of the 
/8-acid are first sweet then bitter. 

Further experiments were performed to ascertain correctly the pro¬ 
portion of various neutral salts necessary to cause precipitation of the 
sodium salts of the two acids. The salts investigated were sodium 
ohloride, snIphate, nitrate, and potassium nitrate. Thehyocholic acids 
prepared from the two acids were very much alike, but n6t identical, 
the differences consisiing chiefly in the amount of neutral salt (sodium 
ohloride, sulphate, potassium nitrate) necessary to cause precipitation 
of the sodium hyochoiate; the salt of the a-hyocholic acid being pre¬ 
cipitated more easily than that of the /3-acid. The barium and silver 
salts were also prepared, analysed, and their reactions described. 

. ' W. D. H. 
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Elastm and Elastoses. By B. H. Chittendei? and A. S. Hart 
{Zeit Biol., 25, 368—389).—HorbaezewsM (Abstr., 1887, 270) 
observed that elastm is digested by gastric juice. The final product 
is a peptone, and the intermediate substances be named bemielastin. 
In the present research, elastin was prepared from the ligamenta 
nuchas o£ the ox, soluble substances being removed by prolonged 
extraction with hot water, potash, acetic acid, and alcohol. In the 
elementary analyses of this substance sulphur was not found. In 
another specimen, in which the extraction with potash was omitted, a 
small percentage of sulphur (0*3) was found. It is doubtful, however, 
whether this is contained in the elastin molecule or in prote'id matter 
mixed with it; the authors incline to the former view. 

The elastin was subjected to treatment with boiling water, to which 
a trace of hydrochloric acid had been added; another portion to arti¬ 
ficial gastric digestion, and a third portion to artificial pancreatic 
digestion. In ail three cases, two products were obtained, which are 
named iirotoelastose and deuteroelasioso, terms symmetrical with those 
of the corresponding proteoses. Bo trace of any hetero-product 
was found; the protoelastose has the characters and composition of 
Horbaczewski’s hemielastin. The question whether true peptone is 
formed on energetic digestion has yet to be investigated. The original 
paper gives full details af the separation, reactions, and analysis of 
these substances. W. D. H. 

Myosin and Myosinoses. By W, Kuhke and B. H. Chittbkben 
(Zeit. Biol., 25, 358—367).—The primary products of digestion of 
fibrin, egg albumin, globulin, casein and vitellin have been pre¬ 
viously studied; the ultimate product is peptone, and the inter¬ 
mediate substances, albumoses, globuloses, &c., may be conveniently 
included under tbe generic term proteoses. The present paper relates 
to the proteoses obtained in the digestion of myosin. 

Myosin was extracted from muscles by the use of ammonium 
chloride solutions; from snch extracts, the myosin was precipitated 
in a gelatinous form by dialysing away the salts, it was then sub¬ 
mitted to elementary analysis. Some was submitted to gastric di¬ 
gestion, and then the insoluble residue to pancreatic digestion. But 
in the latter case, the formation of peptone was so rapid that no 
myosinoses were obtainable. In the case of gastric digestion, how¬ 
ever, considerable quantities of proto- and deutero-myosinose were 
obtained, but only small quantities of heteromyosinose. These 
products were separated from one another by the methods the 
authors have already described in the case of other proteoses. 

Brotomyosinose only differs from protoalbumose in its reactions, 
in that nitric acid does not precipitate it from solutions free from 
salt. JDeutewmyosmose, like deuteroalbumose, is not precipitated by 
copper sulphate in the cold; after boiling and subsequent cooling, 
however, a precipitate forms. It is precipitated by saturation with 
salts, but, with greater difficulty than deuteroalbumose is. Both 
these albumoses in an aqueous solution are alkaline in reaction. The 
following table contrasts their percentage composition with that of 
myosin. 

2/2 
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Mjosin. 

Protomyosinose. 

Deuteromyosmose. 

c. . 

52-79 

52-43 

50-97 

H ... 

7-12 ! 

7-17 

7*42 

H... . 

16-86 { 

16-92 

17-00 

S.... 

1 '-26 1 

1-32 

1-22 

O .. 

21-97 

22-16 

23*39 


W. D. H. 


Artificially prepared Nucleins. By J. Pohl (Ze^t phjsiol. 
Chem,, 13, 292—297).—Liebermann (Abstr., 1888, 510) has shown 
that a substance having the properties of naclein may be arti¬ 
ficially prepared from metaphosphoric acid and white of egg. 
White of egg contains, however, at least two proteids (globulin 
and albumin) and the present research relates to nuclein pre¬ 
pared artificially from pu3ce proteids; namely, (1) sernm albumin 
fi'eed from globulin by magnesium sulphate; and (2) varieties of 
albumose obtained by the fractional precipitation of a solution of 
commercial peptone by ammonium sulphate. Nuclein from serum 
albumin so prepared contains about 5*5 per cent, of phosphorus; 
from one variety of albumose, 4*8; from another, 6*5. Although 
these artificial nucleins resemble native nuclein in their solubili¬ 
ties, they differ from it in the fact that substances of the uric acid 
group (xanthiue and hypoxanthine) cannot be obtained from them 
on decomposition. These substances also do not form insoluble com¬ 
pounds witb metaphosphoric acid. Guanidine hydrochloride, how¬ 
ever, gives with sodium metaphosphate a crystalline precipitate 
which contains 22*3 per cent, of pho^horus; thus corresponding 
with the formula GNsHsjHPOa. Certain vegetable bases (strychnine 
nitrate, quinine hydrochloride) form similar compounds. 

W. D. 

Action of Salts on the Proteids of Serum. By S, Lhwith 
(Areh. ese^er. Path. Pharm., 24 , 1—16).—^These eicperiments are 
siinilar to those of Kaader with ammoniam sulphate (^Arch. exper. 
Path. Pharni., 20 , 411), who determined the amotint of that salt 
necessary to precipitate the globulin and albumin of serum. Halli¬ 
burton (J. Physiol., 5,152) has made similar experiments, although 
not quantitative ones, with a large number of diflerent salts. ' Salts 
which were found to produce no precipitation of the proteids eyeu 
when added to saturation were potassium sulphate, nitrate, and chlo¬ 
rate; ammoniuin chloride, nitrate, and acetate; ealciam acetate; 
banum chloride, nitrate, and acetate; magnesium chloride, nitrate 
and acetate. Those which were found to produce a greater of less 
precipitation were potassium chloride and acetate; sodium chloride, 

, sulphate, nitrate, chlorate, phosphate, and acetate; caleinm chloride 
and nitrate j magnesium sulphate. With three of thesfe salts, Halli- 
>a^n oltoined, however, negative pesults, namelj, potassium ,ohlo- 
sulphate, and sodium phosphate. In thd present 
a_, somewhat higher temperatoa^ was uite^ than- in 
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burton’s work, and tbis probably accounts for tbe discrepancy: the 
precipitate produced was, however, small in all three cases. 

The following table gives the results of the quantitative estimation 
of the amount of salt necessary to produce precipitation of the two 
proteids of serum:— 



Percentage of salt necessary to produce 



Precipitation of 

Precipitation of 

Result of satura- 


globulin. 

albumin. 

tiou. 


Begins. 

Ends. 

Begins. 

Ends. 


Sodium sul- 

11 *4 

_ 

__ 

— 

Incomplete precipita- 

phat-e 





tion of globulin. 

Ammonram 

14-2 

23-1 

33-6 

47*2 

Complete precipita- 

sulphate 





tion of both. 

Sodium ace¬ 

14*6—15 

— 

— 

— 

Nearly complete pre¬ 

tate 





cipitation of globu¬ 






lin. 

Sodium ni¬ 

43—46 

— 

— 

— 

Do. do. 

trate 






Magnesium 

16*9 

25-7 

— 

— 

Complete precipita¬ 

sulphate 





tion of globulin. 

Potassium 

17—23 

35*2 

64^6 

88*1 

Complete precipita¬ 

acetate 





tion of both. 

Sodium chlo¬ 

,21*8 

— 


— 

Incomplete precipita¬ 

ride 





tion of globulin. 

Potassium 

25*9 

—, 

— 

— 

Do. do. 

chloride 







The solubility of the salts is by no means parallel to the power 
they have in precipitating the proteids. The sulphates and acetates 
seem to be the most powerful in this direction, then the chlorides, 
and lastly the nitrates. W. D. H. 

Action of Salts on Proteids. By F. HoPMmsTSR {Arch, e^jper. 

Pharm.^ 24, 247—260).—This is a research of similar nature 
to that of Lewith (see preceding Abstract). Instead of using serum, 
however, a solution of globulin prepared from white of egg was em¬ 
ployed ; and all observations were made using tbe same strength of 
globulin solution, in order to compare them more justly with one 
another. Lewith nsed serum containing very varying percentages 
of globulin and albumin. The number of salts employed was very 
numerous, and the results are given in tabular form similar to that 
quoted in the preceding Abstract. The salts are then arranged in 
groups according to certain properties; and it is found (although not 
without exceptions) that purgative power, difficulty of diffusion, and 
power of precipitating globulins go together. W. D. H. 
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Can the Mucous Membrane of the Stomach decompose 
Bromides and Iodides P By E. Deechsel {Zeit Biol,, 25, 396— 
399).—Xiilz (Abstr., 1887, 508) has found by Babiitean’s (quinine) 
method of separating the free acid in gastric juice that he obtains 
quinine hydrochloride : in artificial gastric juice to which the bromides 
of the alkali metals had been added, that quinine hydrobromide was 
also formed, and in experiments on dogs he also considered he had 
proved the existence of free hjdrobromic or hydriodic acids in the 
gastric juice after the administration of a bromide or iodide respec¬ 
tively. But there is a factor in the ease which he overlooked, and 
that therefore renders his deductions invalid: this is the old question, 
how many salts are contained in a solution formed by mixing 
solutions of two salts with different bases and acids ? When equiva¬ 
lent quantities of solutions of such salts as mercuric chloride and 
sodium nitrate are mixed, doubtless there are only two salts in the 
mixture; hut in other cases there would be four salts: chlorides and 
nitrates of both metals. 

So in a mixture of sodium bromide and free hydrochloric acid, 
there would also be sodium chloride and free hydrobromie acid ; and 
hence in a simple mixture like this, by treatment with quinine the 
hydrobromide and the hydrochloride of that alkaloid would both be 
formed. Hence the action of the gastric mucous membrane is not 
necessarily proved to be that of bringing about a decomposition of 
the molecules of the bromide or iodide used. 

This theoretical objection to Kulz’s conclusions was put to the test 
of experiment, and it was found that hydrobromio and hydriodic acids 
could be recognised by treating mixtures of either the bromide or 
iodide of potassium or sodium and weak hydrochloric acid with 
quinine as in Babuteau’s method. The question raised by Kulz is 
therefore still unanswered. W, D. H. 

Tension of Oxygen in Blood and in Solutions of Oxy- 
bsemoglobin. By G. Hupnee (Zeit physiol Ghem., 13, 285—291) ; 
compare Abstr., 1888, 1214),—One point not worked out in the 
earlier research is the influence of the concentration of the oxy- 
hsemoglobin solution in the dissociation that takes place. The 
following table illustrates the results now obtained bearing on this 
point as well as the influence of fever temperature; t, p, and v re^ 
present respectively temperature, pressure, and volume of oxygen 
before, and f p% and v* after the shaMng. 

The limiting pressure of dissociation is thus higher at this tern- 
pera^^ than in the previous research- In researches 4 and 5 
the initial pressure was lower than in the others. The last four 
rtese^hes illustrate the effect of (»neentratiom The solution with 
ccmoentration still giv^ off oxygen, whilst one of half the 
and at about the same temperature does not 
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Percentage of 
oxyhsemogiobin. 

t. 

t'. 

p'-p. 

V. 

1. 

11 -06 


S8-5 

1-13 

0*31 

2. 

11*06 

39-0 

38 ‘6 

1-58 

0*41 

6 . 

12-97 

39-0 

38-3 

0-13 

0*09 

4. 

16-61 

39-1 

38-5 

11-16 

2-67 

5. 

16 -61 

39*4 

38-9 

10*31 

2*47 ■ 

6. 

16 '6a 

40-0 

39 -25 

0*97 

0*33 

1 . 

8-32 

' 39-6 

39-1 

-0-80 

-0*15 

8. 

16-84 

39-25 

38*7 

1-16 

0-35 

9. 

8-42 

39-7 

39-1 

-0*10 

0-01 


I£ one can apply results obtained witb solntions of oxybeemoglobin. 
ontside the body to the solving of problems occurring in the red 
corpuscles of the blood, the best means of rendering breathing possible 
in high altitudes would be to increase the richness of the blood in 
hsemoglobin. 

Blood Tablets and Thrombosis. By M. Lowir iArch. eajp. 
IPath. Pharm,^ 24, 188—220).—^The ’ blood tablets of mammalian 
blood seem to be absent from the blood of birds, amphibians, reptiles, 
and fishes. By certain methods of microscopical staining with gentian 
violet, which are ftdly described, it is found that the fibrin network 
and the blood tablets stain similarly, whilst the white blood corpuscles 
remain unafiected or are only lightly stained. The tablets are therefore ^ 
regarded as a most important precursor of fibrin, and are considered 
to consist chiefiy of a globulin which is readily changed into or takes 
part in the formation of fibrin. The colourless plugs sometimes 
ibuud in veins (thrombi) are also considered to be chiefly composed of 
blood tablets. The spindle cells of the blood of Batrachians and 
birds are not the equivalent of blood tablets, as some hja^ supposed 
(Eberth and Schimm^lbusch, Yirdhow^s Arch,, 108, but are 

merely varieties of white blood corpuscles. 

Influence of Starvation on the Glycogen of the Liver and 
Muscle. By G. Aldehofe' (Zeit. Biol., 25, 187—162).—The question 
has been investigated by others previously, and references to their 
work are given. It was judged necessary to reopen the question, as 
in the previous work on the subject the method of KiiLz (Abstr., 1887, 
494) had not been employed. This is a method which is believed to 
give more trustworthy results from a quautitative point of view than 
any other. Experiments were made on frogs, rabbits, cats, horses, 
pigeons, and fowls. The quantitative results are given in tabular 
form, and the following are the geneml conclusions that are drawn :— 

In the fowl, the glycogen, nnder the influence of starvation, dis¬ 
appears not only in the heart muscles but also in the muscles of the 
limbs and other parts, much more slowly than in the liver. This is 
opposed to Luchsinger’s statement (Biseeri,, Zurich, 1875) that the 
heart muscles are richer in glycogen, during, inanition than those, 
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of the Hmhs and other parts of the body; but agrees with the state¬ 
ment of Weiss, that the mnscle-gljcogen does not disappear so 
qmcMy as that in the liver, when insufficient carbohydrate food is 
given; the same statement holds for most of the other animals 
(pigeons, rabbits, cats, and horses) used in the research. The mnscle- 
glycogen of summer and winter frogs remains fairly constant during 
inanition, or varies within narrow limits; the glycogen of the liver, 
however, disappears much more quickly in summer frogs than in 
winter frogs; in the latter, after abstinence from food for two months, 
relatively lai^e quantities of glycogen are still to be found in the 
liver. 

In the hearts of two horses, after a nine days’ fast, 0'82 and 0*58 
per cent, of glycogen I'espectively was found; and in a cat which had 
been without food for a fortnight, the heart still contained 0*44 per 
cent, of glycogen. In the skeletal muscles of the horse, larger per¬ 
centages still were found {0*098—1*34). 

Luchsinger considers that glycogen is not the direct source of 
energy in contracting muscle, but this is in no way proved by bis 
researches, for it is doubtful whether he could ever have obtained 
muscles free from glycogen. Estimations of glycogen by weighing 
and by the poiarimetric method correspond wi& one another very 
well. W. D. H. 

Effect of Muscular Work ou the Glycogeu in the Muscles. 
By E. MAiirCRE (Zeit. BioL^ 25, 163—179).—^Weiss {Sitzh. d, h. Akatl. 
dir Wissensch,^ Abth. 64) stated that on contraction the amount of 
f glycogen in the muscles diminishes. Weiss used Briioke’s method of 
estimating the glycogen: this is a method which does not give such 
good results as that of Kiilz; for this reason, among others, it was 
deemed advisable to repeat the experiments. In the present research, 
Kiilz’s method of estimating the glycogen was used. ^ The experi¬ 
ments were performed on frogs, and the following table illustrates tbe 
results obtained:— 



Weight of glyeogeu 
in limb afe rest. 

Weight of glycogen in 
Hmb which was made 
to contract from 

23—65 minutes. 

Loss of glycogen per 
cent, in tefcaiused 
limbs. 

1... 

gram. 

01277 

gram. 

0-1114 

12-76 

2. 

0-2287 

0-1942 

15 -09 

2. 

0-2267 

j 0-1917 

15-44 


In ofter words, the iimte which were atimuJated to oontraot, lost 
from 12 to 15 per cent, of their gljoogen in an honr, and thns Weiss’s 
statement was confirmed. 

-Ghandelon (PJlSger’s Arohw, 13, 626) came to the oonelnsioii that- 
of the nerve of a mnsde caused an increase in the glyc^en of 
mnsde. These experiments were repeated on rahhitSij-asmg>Kfik?d 
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method of analysis as before; the following table illustrates the re¬ 
sults obtained:— 


Operation of cutting 
one sciatic nerve 
performed. 


Increase (per cent.) 
of glycogen on operated 
side as compared 
with the normaL 


1 . 

2 . 

8 . 

4 . 

5 , 


5 days before death 

20 ■ „ 

2 

2 55 55 


6'25 

26*67 

33*83 

8*83 

10*00 


As Chandelon states, the paralysed muscles contained a greater 
quantity of glycogen; this is probably explained by the fact that the 
intact muscles of the other limb had been contracting since the opera¬ 
tion, and thus the glycogen in them was lessened. 

Other experiments of Ohandelon’s were also repeated and fully 
confirmed; namely, those which illustrate the fact that ligature of the 
artery supplying a muscle leads to a decrease of its glycogen. The 
loss of glycogen was greatest in those cases where oedema followed 
the operation; the saturation of the tissues by lymph leads probably 
to saccharification. W. D. H. 


Source of the Glycogen of Muscle. By 0. Schmblz (Zeit Biol, 
24,180—207).—Tiais research, like those related in the two preceding 
Abstracts, consisted mainly of a repetition of the work of previous 
investigators. Yarious criticisms are passed on the methods adopted 
by them; and the estimations in the present experiments were made \ 
by Kiilz’s method,' or by the polarimeter (Cramer, Zdt Biol, 24, 
67); these two methods giving approximately equal results. The 
net result of the experiments, however, is merely io confirm the results 
arrived at by Briicke’s seemingly less exact method, 

Minkowski {Arch. f. exf> Path, Pharm,, 23, 139) and Laves 
{Inmg, Dissert., Kmiigsherg, 1886) stated that after extirpation of the 
liver, the amount of glycogen in the muscles markedly diminishes; 
they consider that the muscular glycogen chiefij originates in the 
liver. This diminution was also found bo be the case in the present 
research; moreover, feeding on cane-sugar produced no naarked 
increase of the muscle-glycogen either in normal animals or in those 
in which the liver had been removed, W, B. H. 


Secretion of Lime by Animals. By E. Ievine and G. Sms 
WooDHEAB {Ptoo, Boij, 8oc, JSdm., 127, 308—316).—Baua and 
J. Y, Buchanan have stated their belief that the calcium carbonate 
excreted by polyps, &c., is absorbed as sulphate, and converted first 
into sulphide and then to carbonate. The authors, therefore, experi¬ 
mented with fowls, shutting them up so that they could obtain no 
lime other than that given to them as sulphate—the hens continued 
to lay eggs with normal shells. They also show that fowls are unable 
to stOTe up in their gizzard more lime as carbonate than is sufficient for 
the formation of the shells of two or three eggs, and that if lime is not 
procurable, either they will lay soft,eggs, or will cease to lay; there is 
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also a discussion as to tbe various parts oftlie bird wbicb. take part in 
the excretion of lime. 

Proteids in Milk, By J. Sebelie^^ {Zeit. physiol. Ohein., 13, 
135—180).—See p. 450. 

Guanine in tke Excrement of Spiders. By C. Weij^land (Zeit 
Biol., 25, 390—395).—Will and Gorap-Besanez? have described 
guanine in the excrement of the spider, in the organ of Bojanns of 
the mussel, and in the green glaiidsof the crayfish. ^ Yoit was not able 
to find it in the organ of Bojanns, but he found it in the fiesh of pigs, 
and also in the swimming-bladder of the Argentina sphyrmna. The 
present research is concerned with spiders ; the excrement was col¬ 
lected and found to consist of roundish particles 4—10 mm. across, 
and of a reddish-yellow colour. From this, crystals 6f guanine were 
prepared which gave the reactions of that substance as described by 
Capranica (Zeit physioh Chem., 4, 233). W. D. H. 

Cystin. By Badziwillowicz (Ghem, Oentr., 1888, 1416, from 
Berlin. Min, Wocliensch., 25, 835—836).—In order to separate eystin 
from animal excreta, the author recommends extraction of the strongly 
ammoniacal liquid with amyl alcohol, evaporation and treatment of the 
residue with water. He thus isolated OT milligram from 2 c.c. of solu¬ 
tion, and confirmed its presence with potassium mercuric iodide, iodine 
in potassium iodide or phosphotungstic acid. Its toxicological action 
appears to be qualitatively the same with all animals, although 
difering in degree, not only with the different species hut also with 
different members of the same species. Spectroscopical investiga¬ 
tion shows that blood impregnated with cystin remained longer arterial, 
and its action appears to tend to the suppression of consumption of 
oxygen in the system. J. W. L. 

Eelation between the Total Sulphuric Acid of the Urine and 
that Existing as Ethereal Sulphates in Rest and Work, By 
S. Shee (Biss, for M.JD. St. Betershurg, "No. 4,1888—1889).—The total 
sulphuric acid (o) and that existing in the form of ethereal sulphates 
(&) in the urine of 26 persons of different classes (doctors, soldiers, 
prisoners, peasants, &c.), was estimated hy day and by night, in work 
and at rest. It was found that a was less during rest than during 
work, that h was also less during rest, and that the ratio between a 
and h was less during rest than during work. 

Exceptions to these rules occurred when the work was excessive 
and exhausting. The mean quantities obtained were as follows:— 
Best by day, a T4128, h 0T733, ratio 8T; by night, a 1*3343, h 
0*1601, ratio 8*3; during the 24 hours, a 2*7471, h 0*3334, ratio 8’2. 

WoEX by day, a 1*6176, h 0*1803, ratio 8*9; by night, a 1*3556, 
h 0*1408, ratio 9*6; during the 24 hours, a 2*9732, h 0*3211, ratio 9*2. 

T. M. 

Pepsin in Normal and Pathological Urine. By E. Stadelmann 
(Zeii* Bio/,, 25, 208—^231}.— A. proteolytic ferment acting like pepsin 
in an acid medium has been found ^y many observers in urine. 
Neumeister (Abstr., 1888, 516) brought forward agroof that this is 
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pepsm, wlien lie showed that in Carnivora injection of primary albn- 
moses into the circulation caused the appearance of deuteroalbumose 
in the urine ; and deuteroalbumose when injected was similarly con¬ 
verted into true peptone. 

In the present reseai’ch, the question whether the ferment is pepsin 
or another ferment something like pepsin was investigated by per¬ 
forming experiments with the ferment outside the body on fibrin; and 
the results may be thus summarised :— 

(1.) The ferment is true pepsin, as by its action all the products of 
peptic digestion are foimed: protoalbumose, heteroalbumose, deutero¬ 
albumose, and peptone. (2.) If, however, the solution contain but 
little ferment, the only products of digestion are acid-albumin and 
small quantities of the primary (proto- and hetero-) albumoses ; and, 
indeed, these products can be obtained by the action of 0*25 per cent, 
hydrochloric acid without any pepsin on raw fibrin; the same 
strength of acid has no action on boiled fibrin; but 1 per cent, hydro¬ 
chloric acid acts energetically by itself on boiled fibrin, forming even 
deuteroalbumose and peptone. 

The influence of small quantities of various salts on tr 3 rptic diges¬ 
tion has been investigated by]!rasse (FflMger's Archiv, 11), Heidenhain 
(ibid., 10), and A. Schmidt {ibid,, 13). This same question is here 
investigated for peptic digestion. A number of specimens, each con¬ 
taining tbe same amount of artificial gastric Juice and fibrin, were 
taken, with different amounts of various salts, and the time noted in 
which solution of the fibrin occurred. A concentratiou equal to 0‘02 
per cent, of various urates was found to exert inhibiting influence on 
the action of pepsin; much smaller percentages (0*004) of sodium 
sulphate, potassium sulphate, ammonium sulphate, and magnesium 
sulphate produced the same effect, whilst sodium chloride and sodium 
phosphate only exerted a similar action when present to the extent of 
0*01 per cent. 

'The urine of various patients was investigated as follows: Tbe 
urine was divided into- three parts: (1) was diluted with 0*25 
per, cent, hydrochloric acid in the proportion of 1 of urine to 3 
of dilute acid; (2) fresh, raw fibrin was added to extract the 
ferment, the fibrin was then washed and digested in 0*25 per cent., 
hydrochloric acid; (3) was the control specimen; it was treated 
as in (1), but was also boiled, fibrin being then added to each. 
Trypsin was sought for but never found. In fever patients, pepsin 
seems never absent from the urine; this includes typhoid fever, in 
which some have failed to find the ferment. Also in severe cases of 
stomach disease, including cancer, pepsin was often found. No 
diagnostic value can therefore be attached to the presence or absence 
of pepsin in the urine iu cases of disease. W. D. H. 

Formation of Volatile Patty Acids in the Ammoniaeal 
Fermentation of Urine. By E. Salkowski {Zeit fhijsiol, Ghem,, 
13, 264—274),—The peculiar smell of ammoniaeal urine is ohiefiy due 
to the formation of volatile fatty acids. 

A quantity of normal urine was divided into two parts, one part was 
distilled with strong sulphuric acid, the othpr was allowed to undergo 
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the ammoniacal change, and then similarly distilled. The^ distillates 
were then titrated with J normal sodinm hydroxide solution. As a 
mean of eight analyses, the distillate of 300 c.c. of fresh urine con¬ 
tained acid equivalent to 2 c.c. of the alkaline solution, and of tlie 
stale urine, acid equivalent to 12*2 c.c. of the same solution ; that is, 
it has increased more than sixfold. Traces of hydrochloric acid were 
found in both distillates, but this error is probably a constant one. 

lieckoning 1500 c.c. as an average day’s urine, the volatile acid per 
diem would be equivalent to 0*15 gram of acetic acid (a number 
probably a little too high), this is increased to 0*915 gram on the 
occurrence of putrefactive changes. In different specimens, the 
stronger the alkalinity of the urine the greater the amount of volatile 
acids obtained. 

This acidity is not due to carbonic anhydride obtained by decom¬ 
position of ammonium carbonate; the ammonium carbonate in some 
experiments being first removed by barium hydroxide; and fresh urine 
mixed with ammonium carbonate gives the same amount of acidity in 
the distillate as a similar specimen to which ammonium carbonate 
was not added. The acids present appear to be acetic, propionic, and 
butyric. Eeeent researches seem to have established the fact that 
normal urine contains carbohydrates, and by means of the fuifuralde- 
hyde colour reaction with a-naphthol (Udranszky) these can be tested 
for. This reaction is, however, very weak in stale urine, hence the 
conclusion is drawn that the fatty acids are formed from the carbo¬ 
hydrates during the ammoniacal fermentation. Uric acid is found only 
in traces in putrid urine: ceratinine is, however, fairly abundant* 
Acetone is apparently unaltered by the ammoniacal fermentation; 
phenol and cresol are increased in quantity; the power of reducing 
copper oxide or silver oxide in alkaline solutions is fairly strong in 
putrid urine, W. D. H. 

Evolution of Hydrogen Sulphide in Urine and the Beha¬ 
viour of Sulphur in the Organism. By S. Salkowski {Chew. 
Qmtr.^ 1888,1471, from Berlin hlin. WochenBoh.., 25,722—726).—The 
author considers that the evolution of hydrogen sulphide from urine 
is to be traced to the action of bacteria on the neutral sulphur com¬ 
pounds contained in the urine. It accordance with this, it was found 
that when nutritive solutions containing suitable thiosulphates were 
inoculated with urine already containing hydrogen sulphide, large 
quantities 6f hydrogen sulphide were liberated, showing the reducing 
power, of such bacteria. Similar experiments on‘sulphates were 
attended with a like result. No trace of thiosulphates could, how¬ 
ever, be detected in healthy , urine. 

Experiments made to determine the ultimate disposal of flowers of 
sulphur, introduced into the intestinal canal showed that a part was 
aborted, and of this, one part went to form sulphuric acid, whilst the 
remainder was separated as neutral sulphur compounds (‘^neutraler 
. SchweM ’!). During the hydrogen sulphide fermentation, only a part 
of the sulphate was reduced; how large this proportion was could not 
hoasoextsSned. j. w*. L. 
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Physiological Effect of Amyl Nitrite. By T. L. Beunton and 
T. J. Bokenham {Fliarm. J, Tram, [8], 19, 491).—The authors have 
found that officinal nitrite of amyl is uncertain in its action by reason 
of the absence or small proportion present of the active constituent, 
the loss being due either to its volatility or to some chemical change 
in the liquid. The freshly made nitrite was alone trustworthy; speci¬ 
mens a few days old having been found ineffectual in producing the 
usual physiological results. It is suggested that the freshly prepared 
nitrite should be put up for use in small glass capsules. The authors 
infer from physiological experiments, which are detailed in the paper, 
that the prepai^ation is indebted for its medical efficacy less to either 
one or other of the two amyl nitrites than to the isobutyl nitrite 
which is known to be present in the ordinary “amyl nitrite.” The 
great importance of an investigation that would determine the physio¬ 
logically active ingredient, and secure its presence in del.erminate 
quantity in the officinal preparation, is pointed ont. B. B. 

Formatioa of Adipocere. By K. B. Lehmaxx Gentr,^ 1889, 
66).—^Horse-flesh was placed in a flask and exposed to a continuous 
stream of a pui'e river water. After seven months had elapsed, it was 
found that the fatty acids had increased 100 per cent, as compared 
with another similar piece of flesh which had been preserved in alcohol. 

E. W. P. 


Chemfetry of Vegetable Physiology and Agriculture. 

Influence exerted by Salicylic Acid on the Proportions of 
Glycerol and Alcohol formed in Wines. By L. Weioeet {Ghem, 
Gent)'., 1885, 1511, from Mitt Ghejn.^physiol., Vermchs-Stat^ Kioster- 
neuhurg hei Wien, 5, 54—58).—Experiments conducted by the author 
on the influence exerted by salicylic acid on the rate of fermentation 
of must, show that the addition of 20—40 grams of the former per 
hectolitre Of the latter retards, but does not ultimately prevent, the 
femientative process. The influence exerted is not always the same; 
in two cases, in which 20 grams of salicylic acid per hectolitre was 
employed, 10*46 volume per cent, of alcohol and 4*8 per cent, of exti’act, 
and8*37 volume percent, of alcohol and 2*89 percent, of extract were 
obtained. In another comparative experiment, in which 4^ grams of 
salicylic acid per hectolitre was employed, 6*16 volume per cent, of 
alcohol and 11*5 per cent, of extract and 7*64 volume per cent, of 
alcohol and 3*6 per cent, of extract were obtained. The proportion of 
glycerol formed is not altered by the addition of salicylic acid. 

J. W. L. 

Asparagine and Tsrrosine in Dahlia Bulbs. By H, Leitgbb 
(Ohem, GentT,, 1888,, 1397, from Mit hot Inst Ora^, 1, 215—236).— 
The author has found that the presence of considerable quantities of 
these substances may be overlooked when extracted from the bulbs 
with alcohol, owing to the presence of a riscid liquid substance which 
prevents them from crystallising. . ^ J. W. L. 
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Juice of Bassia Latifolia, By E. Heckel and F. Scheagden- 
HATIEFEN (Gompt. remL^ 108, 103—105),—The dried juice of Bassia 
latifolia forms a rosy-white, somewhat hard and compact mass, resem¬ 
bling- gntta-pei*cha, but becoming soft and even sticky when kneaded. 
At 105°, it loses 60 per cent, of water. In order to remove woody 
fibre, &c., it is treated with warm water acidified with sulphuric 
acid, well squeezed, and dried on a water-bath. It is pale brown, 
hardens after some days, and becomes covered with a white efflorescence 
readily soluble in chloroform, carbon bisulphide, and hot alcohol, but 
almost insoluble in cold alcohol. From hot solutions, it separates in a 
gnmmy mass, which is easily powdered when dry. Sulphuric acid 
colours the substance yellow and then brown, and the colour is not 
altered by chloroform, but if ferric chloride is added to the mixture 
the upper layer becomes rose-coloured and afterwards blue; this 
reaction is not due to the presence of cholesterin. Concentrated 
nitric acid produces no picric acid, and it is not affected by hydro¬ 
chloric acid or by fused potash. When heated, it decomposes without 
forming auy crystals. The substance has the composition CsHjgO. 
The portion insolnble in alcohol or acetone has the consistency of 
gutta-percha, but is much more adhesive and hardens more easily. It 
is not likely to replace gntta-percha, but a mixture of equal parts of 
the two substances may be used for galvano-plastic moulds, and 
softens very readily in warm water. The ash of the substance contains 
a small quantify of sodium chloride, calcium phosphate, and a largo 
proportion of calcium sulphate. 0. H. B. 

Analyses of Fruits from the Southern States, with reference 
to their Food Values- By 0. L. Parsons {Amer, Gliem, 10, 487— 
488).—Ednig, in his summary of fruit analyses, has hut one analysis 
of oranges. The examination of eight varieties of Florida oranges, 
as well as pomegranates and persimmons, is now described, and the 
results given in a table. The flavour and general edibility of Florida 
oranges varies nearly with the percentage of cane-sugar; this varies 
from 0B4 and 0*97 in bitter-sweet and sour oranges, to 8*07 in the 
Mandarin orange. H, B. 

Leguminosse in Acid Soils. By P. de Monbesir (Com^pt rend., 
108, 62—64).—It is generally supposed that the presence of calcium 
carbonate in a soil is essential to the proper growth of leguminosse 
which can be nsed as fodder. The author finds, however, that lupins, 
cloyer, and other leguminosse will grow luxuriantly in the acid soils 
m the department of La Manehe, provided that the soils are mixed 
with phosphates or with phosphates and potassium chloride. Ko 
improvement was obtained by mixing the soil with lime without 
phosphates. ^ The superphosphates, which are themselves acid, act even 
more beneficially than the normal phosphates. It follows from these 
results that calcium carbonate is not essential, but in presence of 
pho^haies and potassiutn salts, leguminosss can obtain sujBpicieiit 
caldum from the compounds of the latter with the humous substances 
^l^h are present in the soil., . , 0. BE. S, ,. 
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Phosphates and Cereals. By J. RAULm (Compt. rend., 108, 64 
—66).—The author has repeated the experiments made in 1877 
(Abstract, 1888, 85). 200 kilos, of phosphoric anhydride per hec¬ 

tare being added in the form of natural phosphates the first year, 
and 40 kilos, per hectare in the following year. Similar plots were 
treated with only 40 kilos, of phosphoric anhydride per hectare in the 
form of soluble or precipitated phosphates, the same amount being 
added each year. The results show that fossil phosphates can be used 
with the same success as precipitated or soluble phosphates, provided 
that in the first year the fossil phosphates are added in five or six 
times the usual quantity. The experiments were made with maize 
and wheat, and the results were most strongly marked in the case of 
maize. C. H. B. 

Analysis of a Soil from Washington Territory. By E. A. 
SCHKEIDER (Amer. J. Sci., 36, 236—247).—The author has examined 
a soil of the following composition from Washington Territory, which 
is deilved fi’om a rock of the composition given below:— 


Insoluble Insoluble SiOo soluble Organic 
in HCl. in Na-^COs. in NaoCOj. matter. 

Rock 75*41 63*84 T57 — 

Soil.. 71*42 63*69 7*73 3*52 

SiOn. P2O5. S 08 ^. ^2^* Na^O. CaO. 

Rock ..... 50*85 0*76< 0*05 0*34 1*13 2*37 9*33 

Soil. 58*16 043 0*07 1*77 1*68 2*56 4*67 

MgO. EeO. E 620 g. AlgOg. 

Rock. 5*57 7*11 lO’OS 12*54 

Soil. 1*99 — 10*59 15*03 


The results, except the hrst three, in e^ch case are by fusion of the 
rock and soil. By sifting, the soil was divided into particles above 
2 mm. cube, between 2 mm. and 0*6 mm., and below 0*6 mm. the latter 
constituting the bulk of the sample; this was mechanically analysed by 
Hitgard’s method and 14*46 per cent, of brownish-yellow clay was 
obtained; 17*38 per cent, of brick-red sediment with hydraulic value 
less than 0*25 mm.; 51*17 per cent, of light chocolate stuff between 
0*25 and 8 mm. h.v., and 16*86 per cent, of greyisb-black sediment 
resembling the mother rock, with hydraulic value 8 to 64 mm. Each 
of these and the siftings above 2 mm. were analysed, both by fusion 
and by extraction with hydrochloric acid; the results are tabulated in 
the original. The coarsest particles approach nearest to the mother 
rock in composition, the lime and phosphoric acid are lowest in the 
clay, but when the clayey water was evaporated down instead of 
separating in the ordinary way, the percentage of these constituents in 
the residue was CaO 2*60, P2O6 0*65, as compared with CaO 041 and 
P2O5 0*11 in clay Separated in the ordinary way. There' is a great 
difference between the amount of the various constituents dissolved by 
hot or by cold hydrochloric acid, and the variation is different for each 
constituent and in different soils. The author points out that plants 
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probably derive tbeir nutrition from tbe finest particles of the soil, and, 
there is good reason to suppose} by the help of carbonic and feeble 
organic acids; therefore he does not consider chemical analysis as 
suitable for deciding as to the fertility of a soil, because although 
the larger proportion of the valuable constituents may be so locked 
up in the larger pai*ticles as to be inaccessible to the plants, yet they 
ivonld succumb to the attacks of boiling hydrochloric acid, and then 
from the analytical results, these imprisoned constituents would be 
erroneously registered as useful to vegetation. D. A. L. 

Algerian Soils. By A. Labubeau (Gompt renL^ 107, 1154— 
1155),—The soil of Algeria is generally deficient in phosphates. In 
the department of Algiers, tbe quantity of phosphoric anhydride per 
kilo, varied from 0*30 to 1*97 grams, the mean being 0*76; in the 
department of Oran, the limits are 0*23 and 1*37, the mean being 
0*54; in the department of Constantine, the mean is 0*69, and the 
limits 0’30 and 1*25. The general mean is 0*68. C. ’ H. B. 

Action of Perrons Sulphate in Vanons Soils, By P. M. Dbla- 
CHAEBOiffST and L. Destbemx {BUd. Gentr., 1889, 9—14).—Wheat was 
sown on soils containing quantities of iron varying from 1*740 to 
4*321 per cent.; it was observed that the sulphate was productive of 
increased yield only when the iron of the soil was present in small quan¬ 
tities, the increase ceasing when the percentage of ferric oxide reached 
3 per cent., and was detrimental when the percentage was 4 per cent. 
In a second experiment, when potatoes were the crops (the land being 
deficient in lime, lime was added in the form of sulphate and car¬ 
bonate) the same results as to yield were noted. The same results 
were likewise observed when lucerne and hay were grown. Ferrous 
oxide appears to be a good manure for pastures in which much moss 
is present, and may be applied at the rate of 300 kilos, per hectare, 
or more if necessary; it mm be applied dry, or dissolved in water 
in the ratio of 5 kilos, per hectolitre, and in the month of March 

E. W. P. 


Comparative Manual Value of the Nitrogen in Sodium 
Nitmte and Ammonium Sulphate. By Baessleb (Bied. Oentr., 
Iboy, ^lo).—Potatoes being the crop experimented on, and the 

soil sandy, it was found that ammonium sulphate, even when in com¬ 
bination with sodium nitrate, did not produce an increased yield 
commensurate with the extra expense j on the other hand the sodium 
mtrate was very efEective. In 1888, oats were grown on humous 
sand, which had previously received 40 kilos, of phosphoric acid per 
hectare, after which sodium nitmte and ammonium sulphate were 
added; m this c^e, both manures produced a like increase of the 
gram, but the nitrate brought a greater yield of straw. The good 
action of the sulphate is ascribed to the wet weather. E. W P 


of!®' (Ohm. Omtr., 

' ^^8, 1438, from Siat. agr. Gemblotix, 1888, 42 1_5),i Tfan 

specimeDs gave the following peroent^e i-esalts;-i-^ 
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PA* s:.o. 

1. 6*2 8*0 1*0 

n. 11*8 2*0 1*7 

A third specimen, also from Cuba, consisted almost entirely of 
potassium salphate. The magnitude of these deposits is not known 
to the author. J, W, L. 


Analytical Chemistry. 


Draught Arrangement for Water-baths. By C. Winkler 
(B er., 21, 3663—3667).—^The arrangements for keeping water-baths 
supplied with water and the draught cupboards in which they are 
placed are described with sketches. 

Volumetric Estimation of Sulphur by means of Batium 
Chloride. By C. and J. J. Berinoee {Ohem. JSfews, 59, 41— 4i2).— 
The authors have made numerous experiments with solutions of 
600 c.c. each, containing 10 c.c. of acetic acid and 10 grams of sodium 
acetate, in some cases with the addition of varying quantities of 
sulphuric acid, whilst in other cases 20 c.c. of sulphuric acid and 
varying quantities of different salts were added. In most cases, the 
sulphuric acid could be readily titrated with barium chloride, even in 
the presence of 5 grams of sodium, ammonium, zinc, ferric, or copper 
chloride, or of 6 grams of potassium nitrate or nitrite, or of 1 gram of 
calcium chloride, but with ferrous chloride the results were low, and 
with sodium phosphate or arsenate high, therefore, if present, the 
former must be oxidised, and the latter pr^upitated by means of ferric 
chloride. For estimating sulphur, the mineral or other substance is 
dissolved in water; if necessary being first oxidised with nitric 
acid, or by fusion with 6 grams of nitre, or with fusion mixture. 
The solution is mixed with acetic acid and sodium ^etate, so that no 
free mineral acid is left in the solution, which is then made up to half 
a litre, and while steadily boOing is titrated with barium chloride, 
until a test quantity just shows a precipitate with sulphuric acict. 
The method gives good results. As much as 100 c.c. of acetic acid 
and 60 grams of sodium acetate have been employed in experimental 
solutions'without impairing the results. Titrations in the cold are 
altogether unsatisfactory. D. A L. 

Estimation of Hydrogen Snlpbide. By L. L, ce Koninck 
(2!elt mgm. Ghem,^ 1888, 311),—The author published, in 1870, a 
method for the determination of hydrogen sulphide, which consisted 
in absorbing it by a solution of silver nitrate and oxidising the washed 
silver sulphide by bromine-water, when, after filtering from silver 
bromide the sulphuric acid was obtained in a solution free from non¬ 
volatile substances. He now replaces the silver nitrate by a Solution 
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of mercnric cyanide mixed with ammonium chloride. Such a solution 
gives, with hydrogen sulphide, a flocculent precipitate easily collected 
and washed- This dissolves readily and completely when warmed 
with bromine-water. The meicnric bromide produced being soluble 
as well as volatile, the advantage of the former method is attained 
without filtration. The single test determination reported, made on 
a measured volume of pure hydrogen sulphide, gave a very satis¬ 
factory result. M. J. S. 

Estimation of Nitrogen by EjeldahTs Method. By L. L’Hote 
{Gompt rend, 108, 59—62).—The results obtained by Kjeldahl’s 
method were compared with those obtained by means of soda-lime. 



Ejeldahl. 

Soda-Hine. 

Casein. 

.. 13-32 

9-24—9-56 

Dried blood. 

.. 11-83 

11-47 

Powdered horn.... 

.. 13-66 

13-46 

Wheat fiour(l)... 

.. 2-22 

1-84 

» (2). 

.. 2-38 

2-05 • 

Yegetable soil (St. Pierre) .. 

.. 0-0870 

0-0730 

„ „ (Sevres). 

.. 0-3720 

0-3180 


The substance was heated with concentrated sulphuric acid, mercury, 
and mercuric oxide or anhydrous cupiie sulphate, and was then 
mixed with sodium hydroxide and sulphide. 0. H. B. 

Wote hy Ahsirador. —mentioii is made of the addition of potas¬ 
sium permanganate, and the omission of this part of the process 
would account for the low results, since it is known that the addition 
is essential in the case of substances which are not readily oxidised. 

C. H, B. 

A Source of Error in the Estimation of Nitrates in Soils. 

By M. Gtidnti (^Ohem* Oe^r., 1888, 1496, from Staz. sperim, agrar. 
itnh, 15,5—15).—The experiments carried out by the author show that, 
during the time occupied in extracting the nitrates from soils prior 
to their determination, the quantity of nitrates is reduced considerably, 
owing to the micro-organisms ; at temperatures varying between 24^ 
and 27% the diminution amounted to a quarter to one-half of the quan¬ 
tity of nitx^ates present per 24 hours, whilst at a temperature of 15*’ to 
17% it amounted to nearly as much, although ‘at first it was less. 
The author h^ made comparative experiments with different soils, 
and, in addition to the ordinary method, has made conipamtive 
determinations after sterilising with chloroform. In the latter case, 
no diminution of the amount of nitetes occurred at the end of six 
days. He recommends, therefore, sterilisation of the soil before 
extracting the nitrates; J. 

Estimalfion of Nitrates in Natural Waters. By L, gpinonn 
Ben, 21, 3568).—A claim to priority (compare Zeitschf^ Stygiem, 2, 
163) as regards the use of diphenyiamxoe for this purpose (compare 
Hooter, this vol., p. 312). , . 
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Calctilation of Phosplaoric Acid Estimations. Bj W. Mielckb 
(Zeit angew» Chem*^ 1888, 288).—A table giving the percentage of 
phosphoric anhydride for every 2 milligrams of magnesium pyro¬ 
phosphate between 0*04 and 0*32 gram, when 0*5 gram of substance 
is employed. M. J. S, 

Direct Estimation of Phosphoric Acid as Tricalcic Phos- 
phata. By BT, Tzschucke (Z&it angew. Chem.^ 1888, 383—385).—To 
the phosphate solution, there is added so much hydrochloric acid 
that calcium chloride produces no precipitate, then calcium chloride, 
and, lastly, an excess of ammonia. The mixture is immediately 
diluted with twice its volume of cold water, filtered at once on a 
rapid filter, and the precipitate washed with cold water. The excess 
of calcium chloride must not be large, and warming is to be avoided. 
Substances which already contain sufficient calcium have simply to 
be dissolved in hydrochloric or nitric acid, and precipitated by 
ammonia. If sesquioxides are present, the phosphoric acid combined 
with them must be determined separately. In the case of impure 
substances, the resxdts are admittedly only approximate, but the 
facility of the determination gives it a certain value. M. J. S. 

Estimation of Phosphoric Acid in Basic Slag. By M. A. v, 
Efisis (Zeit angew, Ohem., 1888, 354—36*2).—The methods proposed 
for this purpose are already very numerous. The mode of dissolving 
the substance has been varied according to the views held respecting 
the presence and value of the iron phosphide. The author has not 
met with this compound in the slag, and regards its occuiTence as so 
rare that it need n')t be taken into consideration. He has made 
comparative experiments on the following methods of effecting solu¬ 
tion :—Klein’s fusion method (Abstr., 1886, 740); Kosmann’s aqua 
regia treatment (Abstr., 1881, 489); treatment with nitric acid 
(Jensch); Brunnemann’s pi’ocess with aqua regia and sulphuric acid 
(Abstr., 1887, 527)’; Klein’s, with hydrochloric acid (Abstr., 1886, 
835) ; the same as used by Thilo and by Kennepohl without removal of 
silica (Abstr,, 1888, 321); Togei’s 6o*ld treatment with hydrochloric 
acid; Muller’s, with hydrofluoric acid; Mohr’s, with dilute sulphuric 
acid (Abstr., 1887, 864); and that of Ende and Logos with con¬ 
centrated sulphuric acid ( Abstr., 1887,527). The results from all these 
methods agreed within 0*15 per cent., showing that the simplest of 
them, the treatment with hydrochloric acid without removal of silica, 
inay be adopted when the pho.sphoric acid is thrown down by 
molybdate. Of methods of determinai ion, the following were tested:— 
A, weighing as magnesium pyrophosphate after precipitation with 
molybdate; B, precipitation by molybdate at 90® from a solution con¬ 
taining 20 per cent, of ammonium nitrate, and weighing, after drying 
at lOU—110®; C, determination as molybdenum phospbomolybdate 
by igniting the precipitate thrown down at atiout 4u® (Meineke) ; D, 
Korschelt’s potassium molybdate method ; E, Thilo’s ammonia titra¬ 
tion method (Abstr., 1887, 526), which, for its convenience and 
rapidity, the author prefers to all others, where extreme accuracy is 
not wanted: The most suitable indicator is aasolithmin. The change 

9 ^ 
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of colouT is soitiewliat gradual, but tbe reddisb-violet tint correspoud- 
inar to ibe point of neutrality is easily recognised after practice; F, 
Sebindler’s titration ’with lead acetate (Abstr., 1888, 763, 757); G, 
determination of the ammonia in the precipitate, according to Isbert 
and Stutzer (Abstr*, 1888, 194); K, Mallot’s uranium titration 
method (Abstr., 1887, 1063); 1, Mohr’s nraninm method (too. cit .); 
Ii, direct precipitation by magnesia mixture, after adding^ citric acid 
(see Yogel, Abstr*, 1888, 991). Following Yogel’s instructions 
exactly, the resalts came ont too high, the precipitate being con¬ 
taminated with silica, lime, and iron. Tbe filtmtion, moreover, is 
very tedious* The following improved process is recommended:— 
10 grams of the powdered slag is boiled with 50 c.c. of concentrated 
hydrochloric acid; 50 e.c. of ^y^neentrated snlphnric acid is then 
added, and the mixture heated until white fumes appear. After 
dilation, it is again boiled until all the iron is in solution, then cooled 
and made up to 504 c.c. 32 e.c. of the filtered liquid is then pre¬ 
cipitated according to Yogel’s ^directions. Each centigram of pyro- 
rhcspbate corresponds to 1 per cent, of phosphoric acid. The 'whole 
determination requires 2^ hours. M, precipitation by molybdate in 
citric acid solution (Werensicjold). The reagent used is prepared by 
dissolving 300 grams of ammonium molybdate to 1 litre, adding half a 
litre of 50 per cent, citric acid solution, heating, addmg half a litre of 
niti'ir acid (1*4), boiling until any traces of phosphoric acid present ai'e 
precipitated, and then oxidising the reduced molybdic acid by a tew 
c.c, of hydrogen dioxide. The reagent and the phosphate solution 
should be boiling when mixed, and the mixture kept for 5 or 
10 minutes at 100®- The weight, of the precipitate, multiplied by 
0*03933, gives that of the phosphoric anhydride. N, ignition of-the 
precipitate oltained as in B. The results are more regular than 
those obtained by drying at 100°. With tbe exception c'f D, G, and I, 
which are condemned, these methods all give fairly concordant 
results; L is the best for accuracy, E for rapidity. M. J. S. 

Decomposition of Insolnble Silicates. By A. Johkstonb 
{phew, Kews, 58, 310),—A small-quantity of the silicate is placed on 
a layer of ammonium fluoride,in a platinum crucible or bn a piece of 
platinum foil and heated before the blowpipe; when most of the 
fumes have passed away, a little more fluoride is piressed into the mass 
and tbe whole again heated. After repeating this operation, usually 
five or six times, the silicates are snlBBcxetifcly decomposed for the 
identification of the bases. Felspars, mica, garnet, zircon, &c., have 
been successfully treated by this method. D. A. L. 

Estimation of Carbonic Anhydride in the Air for Hygienic 
Ibirpcses, By G. Luxes and A. Zuckenbobf {ZeiL angew, Chem^ 
IbBS, 395 ^—399).—The authors adopt tlse principle of Angus Smith’s 
minimetnc method, but instead of 4»bserving the first appearance of 
turbidity in a solution of an alkaline earth, they employ addute,standard 
seluiaon of sodium carbonate, coloured with phenolphthalein, and' 
the volume of air required to produce decoloration by the, 
the normal into, the hydicgen 'carbonate. They 
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in end an india-rubber band-pnmp delivering 70 c.c. at eaob compres¬ 
sion and famished with valves. This delivers the air into a bottle of 
110 c.c. capacity in which it is shaken with 10 c.c. of the soda solntion, 
prepared by dilating a decinormal solution {to which 1 gram of 
phenolphthalein per litre Las been added) 50-fold with boOed water. 
With these conditions, air containing 0*3 per cent, of carbonic anhy- 
didde requires two fillings of the pump, whilst 0*03 per cent, requires 
48 fillings. These, and the intermediate values, were ascertained by 
empirical experiment, and are not applicable to apparatus of other 
dimensions. M. J. S. 

Electrolytic Detection of Meronry. By C. H. Wolff (Zeit 
angew. Ghem.y 1888, 294—296).—The solution to be tested is passed 
slowly through a vertical tube containing the electrodes. The positive 
electrode is a spiral of stout platinum wire lying close to the walls of 
the tube. The negative electrode is a spiral of steel pianoforte wire, 
which has been first coated with copper and then silvered. If the 
solution contains organic matter, this is to be destroyed by hjdro- 
ehlozio acid and potassium chlorate. It is then acidified with 3 or 4 
per cent, of sulphuric acid and passed three times through the tube 
at the rate of 12 or 15 drops per minute. The steel spiral is then 
lemoved, dried by dipping in alcohol and ether, and sealed up in an 
elongated glass bulb with drawn-out neck. After heating so as to 
drive the volatilised mercury into the narrow neck, the lower end of 
the bulb is cut off, the spiral removed, and a crystal of iodine intro¬ 
duced. By careful heating, the vapour of the iodine is passed over 
the mercury and converts it into iodide. As little as 0*01 milligram of 
mercury in 100 c.c. can be thus detected. If the quantity is some¬ 
what larger, the portion of the tube containing the sublimate may be 
introduced into a short, wide test-tube, bedded in sand in a crucible, 
and be sublimed on a microscopic cover-glass. M. J* S. 

Analysis of the Eaw Materials and Products of the Iron 
Industry. By 0. Meinekb { Zeit , angew* Ohein*, 1888, 252—26l ; 
compare p. 310 ).—by Amirtonia* —This is chiefiy of 
service for the separation of the iron-group fi*om calcium and magne¬ 
sium. Blum (Abstr., 1888, 324) has called attention to a possible 
error arisiqg from the dissociation of ammonium chloride on boiling, 
but the author shows by numerous test analyses of solutions of known 
composition, as well as by comparison with the carbonate and acetate 
methods of separation, that boiling for only a short time invariably 
leaves some calcium and generally magnesium in the iron precipitate. 
Moreover, he does not find alumina redissolved even when the boiling 
is €x>ntinued until the smell of ammonia is no longer perceptible. An 
attempt w4s made to deteiunine calcium by adding to the acid solution a 
known excess of oxalic acid, then precipitating by ammonia and titrat¬ 
ing the excess with permanganate j bat more oxalic acid passes into 
precipitate than corresponds with the calcium present, in conse¬ 
quence, seemingly, of the formation of a double oxalate. 

^ lYeither Bloxam’^5 phosphate method, nor that depending on the 
pr^ipitation of the iron by barium carbonate, efiects a complete 
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separation of tlie manganese. Mercuric oxide separates iron and 
manganese imperfectly, but it can be used with, great convenience for 
the determination of the alkalis in silicates decomposable by hydro¬ 
chloric acid (such as blast-fiirnace slags). After the evaporation to 
render silica insoluble, the unfiitered hydrochloric acid solution 
is mixed with excess of mercuric oxide, and is evaporated to 
dryness and ignited gently. The aqneous extract will then contain 
nothing but the alkalis with a little calcium. The latter is separated 
by adding a few drops of ammonium oxalate, and the smallness of the 
amount of ammonium salts in the filtrate renders the treatment of the 
alkalis extremely easy. Alumina when present as sulphate or fluoride 
is not precipitated by mercuric oxide. 

Frecifitation hy Zinc Oxide ,—^The sesquioxides can be completely 
separated from manganese, nickel, and cobalt by zinc oxide. The 
process of Mathesius consists in oxidising with bromine, evaporating 
to diyness, taking up with hydrochloric acid, nearly neutralising with 
ammonia, and precipitating with zinc oxide. After partial -filtration, 
the manganese is precipitated by Wolff’s method with bromine and a 
current of air containing ammonia. The precipitate contains zinc as 
well as other impurities to the extent of several per cent. Aftei* 
re-solution and reprecipitation, zinc is no longer present, but the 
presence of other oxides raises the result beyond admissible limits. 

Frecipitaiim by Nitroso^.fi-napMhah^Thh method proves very 
advantageous for the separation of iron, copper, and cobalt from 
manganese. The iron precipitate is free from manganese. Traces of 
iron, however, pass into the filtrate and are found in the manganese 
precipitate, which is further liable to be contaminated with silica and 
nickel. A great advantage of this method is that it accurately 
separates ivon and alumina, the latter not being precipitated by nitroso- 
0 -naphthol. It can be thrown down by ammonia from the filtrate as 
usual, and if but little manganese is present, the copious addition of 
ammonium chloride prevents it from precipitating with the alumina. 
The determination of calcium and magnesium is not interfered with 
by the nitroso-jS-naphthoi Phosphoric acid will be entirely pi^eeipi- 
tated with the iron if acetic acid is the only free acid. M. J. 8. , 

Volumetric Estimation of Cobalt in presence of Man¬ 
ganese, Nickel, &c. By N. McCui^loch {CJiem. News^ 50, 51— 
52 ).—Cobalt in the presence of cyanides reduces chromic acid in 
.accordance with the equation 6Co(0]i?)2 -f 2^jKC]Sr + 2Cr03 
3 EaO = SKeCo2{CN')is -p Gr203 + 6KHO, and the resulting 
potassium cohalticyanide is a stable compound of constant com¬ 
position. On this basis, the author has devised the following 
method for the estimation of cobalt in the presence of nickel,^ man- 
^aue^, lead, arsenic, or phosphorus; copper must be absent and 
iron is Is^st eliminated. Standard solutions of dichromate and potas¬ 
sium cyanide in suitable proportions, and a few drops of ammonia, 
are boiled in a flask fltt^ with a double-bored cork carrying a 
thistle funnel dipping into the liquid and^ a tube f(^ the escape of 
ViSteaip; hot solution to be examined, is then pouted the 

the whole treated with warm, concentrated: amtioniiim 
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chloride sointion and boiled to expel yolatile cyanides. To prevent 
the formation of ferrous cobaltocyanide and double cyanide of iron 
and nickel in the subsequent treatment with ferrous salt, nickel 
sulphate solution is added until no further precipitate is formed, but not 
in great excess. The contents of the flask are poured into excess of hot 
standard ferrous ammonium sulphate solution, acidified with a few 
drops of hydrochloric acid, and titrated with dichromate in the usual 
way. The percentage of cobalt is calculated from the diehromate 
reduced in the first instance. A correction, which should be ascer¬ 
tained by blank experiments, must he made for the dichromate 
reduced by boiling with the cyanide and ammonia. The anther 
strongly recommends the method. D. A L. 

Estimation of Chromium, Iron, and Manganese by means 
of Hydrogen Peroxide. By A. Carnot (Gom^L rend,^ 107, 
907—1000 and 1150).—Chromic acid in an acid solution is reduced by 
hydrogen peroxide, but in alkaline solutions chromic salts are 
oxidised to chromates by this reagent. A dilute solution of a 
chromium salt is heated to 100®, mixed with a few cubic centimetres 
of hydrogen peroxide, then with excess of ammonia, and again heated 
to boiling. The solution at first becomes turbid and brown, but the 
colour rapidly changes to pale-yellow owing to the formation of am¬ 
monium chromate. If any chromic oxide remains unoxidised, it is 
allowed to subside and is redissolved in acid and again treated in the 
same way. After boiling to expel excess of hydrogen peroxide, the 
chromic acid formed may be estimated volumetrically by hydrogen 
peroxide (this voL, p. 311). The solution from this operation may be 
mixed with sodium or ammonium acetate and the chromium piecipi- 
tated with sodium phosphate. 

After boiling with hydrogen peroxide and ammonia, and separation 
of the metals precipitated by ammonia, the chromate may be reduced 
by hydrogen sulphide and the chromium precipitated by adding 
ammonia. 

, In the case of mixtures of chromates and chromic salts, the chromic 
acid is first estimated volumetrically by hydrogen peroxide, and the 
total chromium iu the same solution is precipitated as phosphate or 
hydroxide. In the case of solutions containing chromium mixed with 
iron or aluminiura, the former is oxidised to chromic acid, which is 
estimated by hydrogen peroxide, and in the same solution the chro- 
inium and iron or chromium and aluminium are precipitated together, 
the aluminium or iron being estimated by difference. 

If an ammoniacal solution of a manganese salt is mixed with 
hydrogen peroxide and boiled, a precipitate is obtained of the compo¬ 
sition Mn«Oii, but it can only be purified from other bases by repeated 
j'e-solution and reprecipitation. The manganese in this precipitate 
can, however, be more readily determined volumetrically by means of 
Bt 2 Lixdsird oxalic acid, sulphuric, acid, and potassium permanganate, 
Ofi = Mue. 0. H. B. 

Estimation of Titanium in Natural Silicate^. By P. Soi^nANi) 
{Okem. 95; ^7—^20).--In preliminary experimeute, the author 
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satisfied liimself tiiat tit-inium oxide does not suifer loss when it 
is treated with hydrofluoric acid in presence of sulphuric acid, 
although the loss is great when none of the latter acid is present 
(Riley, this Journal, 1859, 13), and that titanic oxide may be 
completely precipitated after fusion with potassinm hydrogen sul¬ 
phate. He finds the following method gives good results:— 
2 grams of titaniferons rock or mineral is moistened with dilute 
sulphuric acid in a platinum crucible, and 5 grams of hydrofluoric 
acid is gi‘adually added. The crucible is now covered and heated 
in an air-bath, starting at 100® but subsequently raising the tem¬ 
perature until the residue appears dry; concentrated hydrochloric 
acid is added and the crucible is again heated. Any nndissolved 
titanic oxide is collected on a filter, ignited, fused with potassium 
h^^drogen sulphate, dissolved, and the i^tered solution added to the 
hydrochloric solution, which has been oxidised by a few drops of chlo¬ 
rine-water, and the combined solutions are made up to half a litre and 
divided into two portions. In one, the alumina, ferric, and titanic 
oxides are precipitated together by means of ammonium acetate, car<? 
being taken to remove all the alumina from the solution by farther 
precipitation. The united precipitates are weighed, finely powdered, 
and fused with potassium hydrogen sulphate, quickly extracted with 
water at 80° containing a little sulphuric acid, made slightly alkaline 
with ammonia and boiled for 20 minutes. ^Phe precipitate is dried, 
ignited, re-fused, re-treated, then ultimately weighed as titanic oxide. 

the other portion of the solntibn, the iron is estimated, and the 
amount of alumina is ascertained by difference from the weight of 
the combined alumina, ferric and titanic oxide precipitate. This 
method does not answer in the presence of phosphoric aqid. Ignited 
titanic oxide is insoluble in hydrochloric acid, but when it is ignited in 
the presence of alumina it becomes almost completely soluble in that 
solvent; for this reason, Boussel’s process for estimating titanic oxide 
does not answer if his directions are exactly followed; it is better to 
treat the precipitate of alumina, titanic acid, and sulphur (obtained 
by boiimg the acid solution with sulphurous acid and sodium sulphate 
and thiosulphate) with carbon bisulphide and then wit)i dilate sul¬ 
phuric acid to dissolve the alumina, D. A. L. 

Betee^on of Antimony in Minerals. By A. Johnston^i (Ghm. 
Kmi% 58, 296— 2&I ; 59, 15).—^The mineral i$ heated on charcoal 
before the blowpipe or in an open tube m the usaal way, and the 
white sublimate obtained is treated ^th a drop of animbnium sul- 
piiide; a eiiaii/?e in colour from white to orange is a sure indication 
of the presence of antimony, as autimonious oxide is converted into 
the orange sulphide by this treatment. D, A., h. 

Volnmetric Estimation of Antimonic Acid, By A. Jolx.es 
(^eit angei^. Chem.^ 1888,261).—The antimony in aatimonio acid can 
be very couvemently determined by titration with potassium man- 
ganate after reduction by sulphurous acid. The antimoniate is made 
srrongly amd mfeh^hydrochloHq acid, a con^entraied ^qlntion of 
^>diun(i suiphite is added, the excess of sulphurous ’smhy%idd % 
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off, tlie solutioo is made up to a definite volnme (about 0*2 gram in 
100 c.c,) and is titrated by manganate in the manner described on 
p. 311. M. J. S. 

Tartar Emetic. By W. R. Donstan and L. E. Boole (Fharm, J. 
Trans, [3], 19, 38o—387).—The authors point out various sources of 
error in the process prescribed by the British Pharmacopceia for the 
determination of antimony in tartar emetic. They advocate a volu¬ 
metric method, depending on titration with a solution of iodine 
irhmediately after the addition of sodium hydrogen carbonate; the 
method is accurate. When alcohol is added to an aqueous solution 
of tartar emetic, that substance is precipitated in the anhydrous state. 

. R. R. 

Decomposition and Estimation of Iodoform by Silyer 
Nitrate. By Greshofe (Bee, Trav, 7, 34^)-—Silver nitrate 

acts readily on iodoform at ordinary temperatures as follows:— 
OHIa 4- BAglSTOa -h H2O = 3AgI 4- 3HNO3 4- CO. The reaction 
takes about an hour and a half for its completion, and the nitric acid 
set free can then be titmted. H. 0. 

Analysis of Alcobols. By 0. Girabd and X. Rocques (Gompt 
107, 1158—1159).—^When aldehyde is mixed with an alcoholic 
solution of metaphenyienediamine hydrochloride, the liquid becomes 
orange-red, and if agitated in presence of air the colour deepens, and 
an intense fluorescence is developed. This coloration is not affected 
by acetic acid, but changes to pale yellow and the fluorescence dis- 
app^rs on addition of ammonia. The compound formed is stable and 
remains iu the retort when the alcohol is distilled. 

200 0.0. of alcohol of 50^ is mixed with 3 grams of metaphenyiene¬ 
diamine h}‘drochloride, boiled for half an hour in a flask attached to a 
reversed condenser, allowed to cool, and the pale yellow liquid, when 
agitated repeatedly, becomes dark coloured and fluorescent. 125 c.c. 
of the alcohol is distilled off rapidly and amyl alcohol is estimated in 
the distillate by Savalle^s method. If the amyl alcohol is only pre¬ 
sent in small quantity the whole of it passes over with the 125 c.c. 

0. H. B. 

Estimation of Alcohol in Essential Oils. By H. BUcEii 
(Chem, O&nir.^ 1888, 1512—1513, from Fharin* 33, 650—651).— 

Since glycerol, containing 20 per cent, of water, mixes completely 
with alcohol but does not dissolve the essential oils, the following 
method, based on this principle, is recommended. Into a graduated 
tube 8—^10 cm. long and 7—9 mm. wide, 1*5—3 pm. of glycerol is 
introduced, and after noting the volume, 2—3 c.m. of the essential oil 
is added and the volume again read off. After shaking and snbse- 
qyent separation of the liquids, the increase in the volume of thq 
glycerol is noted. Instead of measuring the liquids, the deterg^inatipn, 
may bp made gravimetrically, the essential oil being absorbed by means 
pf blotting-paper from the purfei^ of glyoerpl laypr, the latter 
weighed* J. W, L. 
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Estiraation of Glycerol in Wine. Bj L. Weigert {Ohm,. 
Gentr.^ 1888, 1511, from Mitt, chem.-phtjsiol, Versuchs-Stat, Kloshr- 
neulnirg hei Wiett, 5, 59—62).—^Tbe following method is recom¬ 
mended ;—100 c.c. of wine (sour, not sweet) is concentrated on the 
water-bath to 3 —5 c.c., 3—5 grams of slaked lime is added, and 
then 50-—80 c.c. of 90—96 per cent, alcohol, the mixture being then 
heated on the water-bath until the alcohol has boiled a few mrmites. 
The solution is then filtered, treated a second time with 43—50 c.c. of 
the alcohol, and the whole brought on to the filter and washed with 
50—80 c.c, of alcohol. The filtrate is concentrated on the water- 
bath, preferably in a 230—250 c.c. flask, to a syrup, 10—^20 c.c. of 
absolute alcohol and 15—-30 c.c. of ether added, and after the solution 
has cleared, the ether layer is poured ofi into the weighing glass. The 
residue is again treated with a mixture of alcohol (1 part) and ether 
(ll part), and the extract added to the first. The ether and alcohol 
are evaporated o:^, and the glycerol remaining finally weighed. 

In the case of sweet wines, no calcinm hydroxide is employed, but 
in other respects the procedure is similar. The glycerol should always 
be tested for sugar. In Judging a wine, in regard to the proportion 
subsisting between the glycerol and alcohol, the presence of acetic 
acid, or the addition of salicylic acid, whether the proportion of 
nitrogen varies much from the average, or whether the wine has been 
strongly sulphured, should always be taken into account. 

J. W. L. 

Safiraojiiie as a Reagent for Grape-sugar. By L. Cbismee 
(Chem, Gentr,^ 1888,1510, from Fharm^Zeit, 33, 651).—If 2 to 3 c.c. 
of a 1:1000 solution of safranine is heated in a test-tube with a few 
drops of a solution of grape-sugar and 2 to 3 c.c, of soda, the safranine 
becomes reduced, and the solution is rendered colourless and opales¬ 
cent, owing to the precipitation of the decolorised dye. At the surface, 
the coloui* of the dye rapidly reappears, owing to reoxidation. The 
author recommends this reaction for the detection of grape-sugar in 
solutions, such as urine, sine© the safranine is not r^uced by uric 
acid, creatinine, chloral, chloroform, hydrogen peroxide, or hydroxyl- 
amine salts, all of which reduce Fehling’s solutiou. Bgg-albumin 
reduces safranine slowly, but completely. ‘ d. W. L. 

Deteotiom of Salicylic Acid in Beer. By G. H. Hooek (See. 
Trav, Chim,, 7, 341).—The author tested various samples of heer for 
salicylic acid by two methods; the first being by acidifying the beer 
with sulphuric acid, extracting with a mixture of ether and light 
petroleum, and evaporating the extract; the se<^nd by distillation of 
the beer after acidifying with sulphuric acid. By the first, salicylic 
acid could not be detected, but by the second it was detected in the 
later, but not in the first portions of the distillate. 

It has also been ascertained that the coloration produced by ferric 
chloride in salicylic acid solutions is due to a volatile compound, 
which is also formed wh4ii the beer is distilled with sulphuric acid, , 
^ . . H, 0. 

^ JBsffeinuaMon of Salicylic Acid. By L, Weigi^et (Ohem, Oentf,, 
1818, 3.511; from Mitt, Ferswohs-Stut., Klosiern^hwff, 
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Wim^ 5, 54—58).—The author recommends shaking 50 c.c. of wine 
with an equal volume of chloroform, after which the chloroform layer 
is separated and passed through a dry filter. 30 c.c. of this is treated 
with 10 c.c. of ferric chloride (freshly prepared solution 1 : 1000), and 
shaken up well. For quantitative determinations, ether should be 
used in place of chloroform in a Schwarz’s extractor. J. W. L. 

Estimation of Foreign Acids in Artijficial Salicylic Acid, 
By E. E. EwEiL and A. B, Peescott (Fharm* J. Trans. [3], 19, 
328—330).—Salicylic acid, manufactured from ordinary phenol, 
necessarily contains a greater or less quantity of homologous com¬ 
pounds, derived from the higher phenols. In 1878, Williams pro¬ 
posed a method of estimating these foreign acids, based on the less 
solubility of calcium salicylate. This metliod the authors find un¬ 
trustworthy, at least on the data known at present. They give 
details of two new processes; one being the determination of the 
satumtiug power of the acid, in which 1 gram is titrated with centi- 
normal alkali and phenolphtbalein as indicator, and thus 1‘8 per 
cent, of the other acids (calculated as hydroxytoluic acid) may he 
detected; the other, a plan by distilling with lime, by which salicylic 
acid and its homolognes are converted into phenols, the amount of the 
respective phenols being estimated by known methods- R. R. 

Estimation of Citric and Tartaric Acids when Mixed. By 
J, S. Ward {F'ham.J. Trans. [3J,,19, 380).—-The author finds that 
quantitative determinations of mixtures of citrio aud tartaric acids 
give too low results in each case. He adopted certain modifications 
in the analytical process, obtaining results which, although constant. 
Were still too low; whence he infers that calcium tarti^ate, in the pre¬ 
sence of a citrate, is not completely precipitated in 12 hours, and that 
calcium citrate is slightly soluble in boiling water. R. R. 

Tests for Tannic and Gallic Acids. By S. G. Rawson (Ohem. 
FPms, 69, 52—53).—When ammonium chloride and ammonia are 
added, to solutions of tannic acid, a white precipitate is formed which 
rapidly becomes red. in solutions containing 1 part of tannic acid in 
5,000 of water, the precipitation is slow, and it is best to drop in the 
ammonium chloride and ammonia so as to form a layer on the top, 
then at the point of contact a distinct white line appears, even in 
solutions containing 1 in 20,000, whilst by holding against a black 
Surface 1 in 50,000 may be detected. When solutions of gallic acid 
are treated in a similar manner, no precipitation occurs, hut the 
liquid becomes red in strong solutions, and with dilute solutions a 

f reenish-coloured ring forms, even when the dilution is 1 in 100,000. 

u red coloration is produced in solutions of either of these acids by 
chlorine-water and ammonia, and by potassium ferricyauide and 
ammonia. With the latter reagents a 1 in 10,000 solution of tannic 
acid becomes distinctly red, and the redness produced in a 1 in 
30,000 solution is seefn by looking down the test through the column 
of liquid, whilst by comparing with a . blank, a yellowish-brown 
coloration may be detected in a 1 in 100,000 Solution. D. A, L. 
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Detection of Iron in Oil. By B. Embe {Zeit. angew. Chem,, 
1888, 362—363).—In dyeing with alizarin on alnmina mordants, the 
presence of traces of iron is highly injarious. To detect it in 

Turkey-red oil/’ the oil is shaken in a cylinder with dilute sulphuric 
acid containing a little potassium ferrocyanide. After adding ether, 
it is again shaken. The whole of the iron present in the oil will then 
appear as a blue layer between the aqueous and ethereal liquids. 

M. J. S. 

The Reichert-Meissl-Wollny Method of Analysis as applied 
to Italian and Mixed Butters. By C. Besaka (Bied. Centr., 1889, 
61—65).—The analyses made, according to the above process, of a 
lai’ge number of Italian butters, showed that the melting point varied 
from 83—37*7“ (one case 40*5°), and that the quantity of decinormal 
alkali necessary for saponification varied from 30*19 o.c. to 21*8 c.c., 
but that for the greater majority of samples 30 c.c. to 28 c.c. was 
sufficient, the remaining samples being too unusual to be taken into 
consideration. Besana, therefijre, concludes that 28*8 c.c. may be 
taken as a fairly accurate factor in all necessary palculations when 
dealing with pnre butter: further various samples of artificial butter 
(margarine^ &c.) were examined, and 0*3 c c. is taken to be their 
equivalent of decinormal alkali. 

To estimate the percentage of margarine, added to genuine butter 
in a sample of mixed butter, the following formulae are employed 


100 = 5 + w. and i = 


lOQ 


m 


from which follows^ . 


where h === percentage of pure butter; m = percentage of adlded fat: 
t = c,c. of decinormal alkali; as shown by titration of sample ; t* = 
c,c. of decinormal alS:ali required for pure butter (2l.e., 28*8), and 
i** = C.C. of decinormal alkali required for added fat 0*3). The 
author adds that for the figures 21*8,30 2, and 27 may be employed 
according to opinion, in which pase the maximum minimum 
quantities of admixture will be obtained. E. W. P. 

Estimation of Free Canstio Alkali in Soap, By J. A. Wji^son 
(^Ohem, ATcirs, 59, 40).—Soap made by the cold process may opntain 
both free alkali and free fet, consequently when dissolved in alcohol 
to titrate the free alkali, the latter imn^ediately saponifies the free 
glycerides and vitiates the results. For this reason, the author prefers 
to the. total alkali with normal acid and methyl-orange, and to, 
estimate in another portion the alkali required by the fatty acids of 
the soap, Silicates, carbonates, or borates interfere with the results, 
but can be ee#Uy estimate by other means. D, A, I^. 

of « By S. q. Uqmm 3395), 

described by Bornsteln (Ahstn, 1888, 760^ the; 
^ cannot be depended on, ^ ; 
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By E- BoEJTSTEiif (JBer 21 3396^ 
The author points out that although many oreanic eUnonni^’., o v ‘ 

wi„ Kn tt f..".sr* 

•Bi • . 5'- S, K. 

EsMiaation of tlie Alkalinity of the Blood Bit t b w.-.- 

and R. T. Willumsok (Pw. Boy. 8oc. 

^rmtz^s method (Gentr. Qned Wiss 51 * k 

a‘“j,t‘L“tkXTS"St:f sj p“^T' 

litmus-papers (acidified with a small qnLtitHf oxalic ® 
glazed them by dipping into liqnid pamffin Si I sfetirSon of 
blood produces a ncntralising effect aW a short time i^ * 

to tta .mj .iu „i I 

bnfe as this error is uniform fche nsefulnes^ o-P +h a fiowoo ^ i * 4 . 

toiu .0. be i.p.i„cl to, phpetolSS bto.^p»s 

F'urfu^ldelxycie Reactions. By L. v TJDRlsirsz'irv z. - ? 

0^:, IS, 248-263).-This has bin the sTbkS iS' 
wmmunications by the author (Abstr., 1888 863 and 8^i 
been already noted that commercial am-o-l Bieni,„i i ’ 

certain researches, esicMl^i P 

liquids, as on the addition of acid it undeioes a •Dariml^i^™** 
reacting in the formation of a brown CsTt’^^hk^T^ *'-! 
contains furfuraldehyde. Attempts to obtain tl,o ef f 

a.t anpirilj bj mtois of oiiia.l’IiaSooftore Dj.silSifM,*'"' 
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traces of fcrfuraldeliyde by repeated recrystallisation. Tbe salt was 
then saponified by sodium hydroxide, decomposed by 10 per cent, 
snlpburic acid, and heated on the water-bath for five hours; the 
alcohol was then obtained by distillation.^ The properties of tbe 
alcohol so obtained are described. Quantitative estimations of the 
amount of furfuraldehyde in the commercial preparations of the 
alcohol were also made; fi’om 0'028 to 0-074 of the coloured product 
were obtained. The pure amyl alcohol is very useful as a means of 
separating pigments, and for extracting small quantities of alkaloids 
in medico-legal investigations. Tbe colour reactions, including spec¬ 
troscopic appearances of the fnrfnraldebyde in amyl alcohol, may be 
used for the detection of the latter substance in spirituous liquors. 

W. D. H, 

Volumetric Determination of Uric Acid. By A. M. Gtossaob 
(Proc. Boy, SoC; 44, 284—285).—Haycraft’s method, in which uric 
acid is precipitated wirh silver nitrate in the presence of sodium 
carbonate and ammonia, and the precipitate treated with ammonium 
thiocyanate, is compared with that of Salkowski, in which the excess 
of silver nitiate is determined, phosphates being previously removed 
with magnesia mixture. Haycraft’s results are always higher than 
Salkowski’s, as the former assumed that the precipitated urate 
contains one atom of silver in the molecule, whereas the pro¬ 
portion of silver is always larger. If Haycmft’s results are divided 
by 2, they agree in some cases with those of Salkowski, in others 
they are lower. H. K. T. 

Estimation of Proteids with Special Beference to Milk. 
By J. SEBEiiiEN (Zeit. physiol. Ghem.y 13, 135—180).—Milk contains 
three proteids, casein, lactalbumin, and traces of laotoglobulin. In 
order to test the method adopted for the quantitative estimation of 
the total proteids and of the individual proteids, a number of pre¬ 
liminary experiments were made with solutions of (1) pure casein 
containing small quantities of calcium chloride and sodium phos¬ 
phate, (2) Jactalbumin, and (3) egg albumin. Eitthausen’s copper 
sulphate method of precipitating total pioteids was first investigated 
in the following way: the total nitrogen in the proteid solution, in 
tbe precipitate, and in the liquid from which the precipitate had 
been filtered ofE, was estimated by Eljeldahrs process. The two first 
named had practically the same amount of nitrogen in them, whilst 
the filtmte was free from nitrogen. Lead acetate was similarly tested ; 
some proteid was left in solution, and the nitrogen in the precipitate 
plus that in the filtrate gave too high a result. Tannic acid was found 
to precipitate ail proteids completely; tbe precipitate must, however, 
not be washed with hot water or with spirit, as it is partially soluble 
in both those reagents. Albumoses are only incompletely precipi¬ 
tated by tannic acid, and peptone is soluble in excess of the reagent. 
The properties of phosphomolybdic acid are much the same, except 
that it causes a more complete precipitation of both albumoses and 
peptone. 

The question whether albumoses and peptone occur * in milk: "tvas 
ihtm investigated. Saturation with ammonium sulpbate completely 
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precipitates all prote'ids but peptone, wbicb if present, may be identi¬ 
fied in the filtrate by the biuret reaction (Kiihne), oi' better still by 
the precipitate it gives vrith tannic acid. Peptone is, however, absent 
in milk, and also in colostrum, and in whey; the whey-proteid of 
Hammarsten is thus not of the nature of peptone. It is, however, 
present in kephir, and in “ long-milk ” (a preparation made from 
milk in Upper Scandinavia). Other portions of milk were precipi¬ 
tated with tannic acid, and the filtrate was found to contain only such 
small quantities of nitrogen as would be accouuted for by the urea, 
hypoxanthine, and other non-proteid constituents; albumoses are 
absent therefore. 

The method of estimating the total nitrogen in the precipitate 
produced by tannic acid, and multiplying this by 6'37 to obtain the 
total proteid, is recommended as the most accurate method in quanti¬ 
tative investigations of proteids, and is stated to produce less error 
than the more usual methods involving the washing, drying, weighing, 
and incineration of proteid precipitates. 

In order to estimate the casein and lactalbumin separately, rennet 
and various salts added to saturation have been recommended; these 
were all tested, and magnesium sulphate was found to be the best; 
it precipitates all the casein and the trace of lactoglobulin which is 
seemingly disregarded, and leaves all the albumin in solution. 
Sodium chloride was also found to precipitate all the casern. The 
albumin has been estimated by otbeijs, by weighing the precipitate 
produced by boiling after the separation of the casein. But boiling 
was found to be a very incomplete method of precipitating it; much 
nitrogen occurring in the filtrate after its removal. It is suggested 
that boiling lactalbumin and other proteids split them (as Ham- 
marsten found with fibrinogen) into an insoluble proteid which is pre¬ 
cipitated, and a soluble one which is left in the filtrate. It was 
found that solutions of pure casein when heated do not coagulate, 
but become opalescent, becoming clear again, however, on cooling. 
With regard to colostrum, many contradictoiy statements are quoted 
as to the relative amount of casein and albumin. By the present 
method it is found that the amount of these two proteids is very 
variable; that the quantity of globulin is very considerable, and that 
the non-proteid nitrogenous constituents are more abundant than in 
milk. 

The following method was adopted in the analysis:—(1.) Total 
nitrogen first estimated in the colostrum. (2.) Proteid nitrogeu 
estimated in the tannic acid precipitate. (3.) J^itrogen in the pre¬ 
cipitate produced by saturation with magnesium sulphate (casein 
,-h globulin). (4.) Casein-nitrogen estimated in the precipitate pro¬ 
duct by adding acetic acid to milk. (Approximate.) (5.) Globulin 
nitrogen; two estimations: maximal, obtained by the dilference of 
(3) and (4) ; minimal, estimated in the precipitate produced by mag¬ 
nesium sulphate after separating the casein by saturating with sodium 
chloride. (6.) Albumin-nitrogen, estimated in the precipitate pro¬ 
duced by adding tannic acid to the filtrate after the separation of 
the proteids, precipitated by magnesiuni sulphate saturation. (7.) 
i^omproteid nitrogen is the difference between (1) and (2). 
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Tlie following table giyes tlie results in tbe analysis of fire speci¬ 
mens of colostrum:— 



(1-) 

(2.) 

(3.) 

(4.) 

(5.) 

(6.) 

(7-) 

1... 

2... 

1*232 

2*606 

1*026 

2*269 

0-887 

2-03 

0*56 

■ 



0-138 

-0-25 

0-207 

0-237 

S... 

2*566 

2*481 

2-147 


j 

r 1*604 
1*613 


■0-314 

0*086 

4.,.! 

2*222 

2*086 


0-718 

j 

r 0*3 

1*185 


■0-183 

0*076 

6... 

1*10 

— 

0-716 

0*65 

|i 

m 


r — 

— 


W, D. H. 


Estimation of Albiunm in Urine. By A. Orkxstinsbn {Lancet, 
1,1889,189, from Yirchmo^s ArcMv, 115,128—143).—This new method 
is considered more accurate than Esbach’s. The latter plan consists 
merely in the complete precipitation of the albumin by picric acid, 
and the use of a tube so graduated that the depih of the deposit at the 
end of 24 hours indicates so many grams of albumin per litre of urine, 
This was found to be variable in its results when compared with those 
ot coagulation by beat and nitric acid, for very slight changes of tem¬ 
perature influence the extent to whiclx the precipitated albumin will 
“settle.” The new method proposed consists in the use of tannic 
acid as the precipitant, and the suspen.sion of the precipitate in 
the urine by means of mucilage. This mixture is then, after beino* 
diluted with water, poured into a vessel of certain capacity, which is 
placed over a white surface on which black lines are drawn. The 
amount of the “emulsified” urine necessary to obscure the lines 
will in inverse ratio to the quantity of albumin in the* urine, a 
quantity easily estimated by the employment of a suitably gx’aduated 
burette. The principle is the same as that introduced by Pauum 
for the determination of the quantity of cream in milk, and can no 
doubt be made available for clinical work. The results obtained are 
given in tables, but so far as can be gathered from these the advan¬ 
tage of the plan over that of Bsbach (a far simpler method) does not 
seem very great; neither plan is quite accurate, W. JD. H* 
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Relations between tbe Specific Rotatory and the Refractive 
Power of Cbemieal Compounds. Part II. By L Kais'onnieoff 
(/. Buss. Ghem. Soc,, 1888, 20, 686—693; compare this voL, p. 326). 
—In a former paper, tlie antlxor lias shown that very simple relations 
exist between the rotatory (a) and refractive (<p) powers of compounds 
of the same class, inasmnch as a = A0 — B, A and B being constants 
varpng with each substance. Moreover, it was found that B/A =r: 
const. = 28‘67, and [aji) = A x 5*6 = B/4*2. With reg^d to the 
questions as to whether the value B/A has a special or a general sig¬ 
nificance, and whether it is possible to calcnlate the sp. rot. power 
from these constants A and B in the case of other substances, the 


author finds that the first relation holds good in the case of substances 

of perfectly unlike constitution: 

— 




A. 

B. 

B/A. 

nicotine...... 

.... 9-66 

227-72 

23-56 

Tartar emetic ............ 

.... 30-75 

725-35 

23-58 

Quinic acid.. 

.... 7-40 

174-56 

23-59 

The value B/A is found to 

change only with the nature of the 

solvent. Thus we have for solutions in ethyl alcohol— 



A. 

B. 

B/A 

Camphor... 

.... 10*73 

276-95 

25-81 

Russian turpentine. 

.... 5-40 

137*00 

25-37 

Coniine.. 

.... 2-6.'5 

69-80 

26-84 

nicotine... 

.... 20-77 

537*50 

25-87 

Brucine.. 

.... 10-88 

280*88 

25-81 

Menthol... 

.... 10-61 

273 00 

25-73 


Mean........ 

25-82 

For solutions in chloroform, we have— 



Campbor...... 

,... 31-12 

1009-00 

32-42 

Terpene... -.. 

.... 30-80 

999-79 

32-46 

Coniine ................. 

.... 16-06 

522-15 

32-51 

Menthol.* .., 

.... 61-43 

1994*10 

32-46 


Mean. 32*46 

The ratio a = A^ — B then becomes at = A(^ — o), where B/A = 
c =; 23‘57 for water, 25*82 for alcohol, and 32*46 for chloroform. 
These values are independent of the len^h of tte rotating cglumn. 

.The second question arises: What mlation exists between the con¬ 
stants A and B and the sp. rot. power of active bodies ? It is found 
YOL. nfi, 2 h 
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tliat liere again the relation varies with the nature of the solvent only, 
and that the general expression is— 

= Aaj and [a]D = B/t/. 

Thus, for water sr = 5*6 and y = 4*2, for alcohol on = 5*16 and 
y = 5*00, and for chloroform m = 1*78 and y = 18 21. 

It is remarkable, however, that the nnmbers calculated and found 
are sometimes identical, sometimes connected by a simple ratio, 
represented by such numbers as -I-, f, 2. The author proposes 
to investigate the influence of the chemical nature and properties 
of different compounds on the ratio B/A, and the cause of the 
variation above mentioned in the calculated rotatory power. 

B. B. 

Molecular Refraction. By W. Sutherland (Phil. Mag., [5], 27, 
141—155).—^Newton’s formula (n^ — l)jd = c, connecting index of 
refraction and density, Gladstone’s (n — l)/d, and Lorenz’s 
— !)/(»* + 2)d, deduced theoretically from the assumption that in 
a medium composed of ether and molecules, light is propagated with 
a mean velocity bnt periodically varying amplitude of vibration, agree 
differently with experimental results. Thus Lorenz’s formula holds 
good for both the liquid and gaseous states, bnt fails when change of 
density is produced by change of pressure, whilst Gladstone’s meets 
the last requirement but fails to bridge over the great gap in den¬ 
sity between liquid and vapour. Ketteler’s theoretical formula, 
fw.* — 1) (v — = c(l where v = molecular domain and 

0 = the true volume of the molecule, gives for compressibility results 
inferior to those obtained by Gladstone’s formula. Lorenz’s formula 
is derived by assuming a mean wave-length in the mixed medium, but 
this is erroneous, since the wave-length, as well as the amplitude, must 
vary as we pass from ether to matter. The author treats the velocities 
separately, and obtains a theoretical explanation of Gladstone’s law. 
If the atoms are small and numerous, a ray will travel a certain mean 
distance in the atoms, which will represent a given loss of time and 
will be proportional to the length of path (s), tbe mean sectional area 
of the atom (u), and the number of atoms in unit volume dim. If v is 
the velocity of light in free ether, V that in the atom, and I the mean 
distance through the atom, the loss of time in the atom will be 2/V — Z/t?, 

and the total loss = /I _ J:\bat this is equal to -i — 1 
in \Y vj ^ p' 

where p* is the mean velocity of light in the medium, hence 

that is, (% l}m/d = kla(M — 1) = const., where is the refrac¬ 
tion index of the medinm and N that of the atom. This is Gladstone’s 
law. In the above considerations, the loss of time has been supposed 
to ^ due to tbe path through the atoms only. But the wave-point 
on issuipg from the atom is a curved surface, and tends to recover its 
plane form in the intermediate etber, causing a further retardation, 
which is proportional to the length of path and is a function of the 
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density, and as it yanishes with the density can be expressed by 
s(l}d + where h and g are constants. The equation now becomes 
(to — l^mjd = Za(N — 1) -f- m(h + cfZ -f). In order to test this 
formula, the yalues at 10® and 20® (liquid) and at 100® (gaseous), 
determined, by Lorenz {Ann, Fhys. Ohem. [2], 11) for ethyl oxide, 
ethyl acetate, ethyl iodide, chloroform, and carbon bisulphide are 
examined. For this purpose, the above equation can be written 

t-1 =+ tU rf. 

d \ m } 

G and the constant bracketed term can be determined from the 
yalues at 10® and 20®, and the bracketed term should agree with the 
value for the gas since cd vanishes, d being small. This is found to 
he the case, except for ethyl iodide. 

Since Lorenzos formula gives the same value for liquids and vapours, 
and since for vapours (to^ — 3I)/(to® -h 2)d = \{n — l)d, it follows 
that the value of (to — l)/d for a vapour is f of Lorenz’s formula 
applied to the liquid. This fact is useful where a measurement at 
only one temperature is available, but may not always hold good. 

H. K. T. 

Spectral Analysis of Cadmium. By A. Gsu nwalb {Manatsh.^ 9, 
956—1034; compare Absti%, 1888, 389, 882).-^The details of an 
analysis of the spectrum of cadmium hy the method which has already 
been described hy the author are here given. It is shown that cad¬ 
mium contains condensation forms of the primary elements “ h ” and 

0 .” The first is present in four different chemical conditions, namely, 
in the same condition as in helinm, in that in which it occurs in free 
hydrogen, in that of combined hydrogen, as in water-vapour, and in a 
more condensed form than this latter. ‘‘ c ” occurs in two conditions: 
as found in oxygen, magnesium, and carbon, and in a less condensed 
state than the above. 

In both zinc and cadmium h ” occurs in a more condensed condi¬ 
tion than in water-vapour, the condensation for zinc being 4 and for 
cadmium As zinc and cadmium occur in the same gronp in the 
periodic system, the first, however, in the fifth, the second in the 
seventh horizontal line,,the author was led to believe that there might 
be home relation between the degrees of condensation in which h ” 
exists in elements belonging to the same group of the periodic system, 

expressible by “ h ” where to is the number of the horizontal 

line in which the element having the above condensation form occurs. 
This has been confirmed for a number of elements. The opinion is 
also stated that the primary element of oxygen is a definite con¬ 
densation form of a ” of hydrogen. 

The author replies to objections raised against his method, and 
expresses his firm conviction as to the general accuracy of his results. 

H. 0. 

G^oliniutn, By L. m Botsbatoran (Compt rend,^ 108, 165— 
168).—^Oookes’s observations on the specta^a of the fiuorescences led 

2 2 
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him to conclude that Marignac’s gadolinium is a mixture of 61 parts 
of ytfcria with 89 parts of samaria.* The term yttria, according to 
Crookes, denotes a mixture of earths which give different fluorescence 
spectra, and which form a family of very closely related substances, 
the equivalent of the metals oscillating about 89®. They all, however, 
give the same spark spectrum. 

The author has previously shown that the principal fluorescence 
formerly attributed to yttrium is'really due to Za and Z^, which have 
atomic weights not less than 163, and therefore much higher than the 
atomic weight of yttrium- Z^ is probably identical with terbium. 
Moreover, it is not easy to see how a mixture of 61 parts of ytti’ia 
(Yt = 89) with 39 parts of samaria (Sm = 150) could give an 
atomic weight of 156*75, which was found by Marignac to be the 
atomic weight of the metal in gadolinia. 

The fluorescence of the earth formerly known as ytt-ria is, when 
samaria is absent, practically identical with the fluorescence of a mix¬ 
ture of Za and Z/3, both of which have an atomic weight higher than 
that of yttrium and do not give the yttrium spark spectrum. Pure 
yttria shows the fluorescences of Za and Z/3 very feebly, but gives a 
magnificent spark spectrum. The author applies the teriii yttria to 
the non-fluorescent substance which gives the well-known yttrium 
spark spectrum, and is the oxide of a metal with an atomic weight of 
about 89. 

Comparison of the spai'k and fluorescence spectra of Marignac’s 
gadolinia with those of mixtures of yttria with varying proportions 
of other rare earths, leads to the conclusion that it contains a distinct 
oxide gadolinia^ with the following impurities;— 

Pi2^3i* YtgOg. Za 20 y CaO. 

0-24 4*70 0T5 4*40 0*13 0*07 

The small quantities of Zp and samaria still remaining must be 
regarded as the residue of impurities which would be completely 
removed by appropriate fractionation. The greater part of the gado- 
Hnia has resisted a fractionation sufficient to remove almost all the 
yttrium and Zx, and hence, if it is still compound, it must contain 
hitheito un kn own elements which are extremfely difficult to separate. 

0. H. B. 

Chemical Theory of the Galvanic Element. By F. Exkeb 
and J. Tuma (Monatsh., 9, 903—943).—The authors show that the 
results obtained by Ostwald (Abstr., 1888, 886) with dropping 
electrodes of mercury are untrustworthy, inasmuch as two sources of 
error remain unnoticed, the first being chemical action of the electro¬ 
lyte on the mercury, and the second the subsequent occurrence of 
polarisation. It was found experimentally that the first in the, case 
of dilute sulphuric acid makes as large a difference as 0*84 Daniell 
on the result, and the second 0*8 tp 1*2 Daniell. The two being, 

* The statement as to gadolinium made at the commencement of this paper 
entirely misrepresents Crookeses views on the suhieet (compare Proc. Pow, 40. 

502, and Chem. Nem, 64,39).—Bn. ^ v a » » 
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however, of opposite sign, tend to neutralise one another. These 
errors also occur in the observations of Moser and Miesler (Abstr., 
1888, 209, 392). 

An arrangement is then described in which these sources of error 
are eliminated, the mercury being allowed to drop into a cylinder of 
filter-paper, wetted with and connected by a damp thread to the 
solution in which dips the metal under examination. A*number of 
metals in different solutions were examined, and in every case, with 
the apparent exception of carbon and platinum in concentrated nitric 
acid, the metal was found to be negatively charged. The exception is 
ascribed to the formation of nitrous acid in solution. It also appears 
that the numbers obtained for metals in acids are identical with those 
for the same metals in salts of the same acids. 

Details of experiments on the potential differences in galvanic cells 
and voltameters are also given. H. C. 

Electiio Condnctivity of Posed Salts. By L.-Poi]!fCAE]^ (Oomp. 
reud.y 108, 138—141),—The addition of a small quantity of silver 
iiitrate to any fused nitrate depolarises immediately and completely a 
silver electrode which is immersed in it. If such an electrode is 
placed in fused silver nitrate, and then thoroughly washed with water, 
it remains depolarised for some time when immei^ed in a fused 
alkaline mtrate. It is therefore possible in certain cases to simp ify 
the method devised by Bouty and the author for determining the 
conductivity of fused salts, and it has been applied to fused silver 
nitmtes and mixtures of this salt with other nitrates. 

The specific conductivity of fused silver nitrate between 280® and 
370® is represented by the expression = 1'233 [1 -p 0*0025(^—850°)]. 
Experiments with five mixtures through a somewhat wide range of 
temperature give results which are represented by the formula— 

n + r . + _ 350 ) 1 , 

P + q L p ^ q J 

in which p and q are the volumes, and not the weights of the respec¬ 
tive salts, and x and /3 the coefficients of variation with the tempem- 
ture. The conductivity of ammonium nitrate is given by the equation 
rjt - 0*400 [1 + 0*0073(t - 200)]. 

In the case of the nitrates of sodium, potassium, silver, and ammo¬ 
nium, the coefficients of variation with the temperature are inversely 
as the sp. gr, of the corresponding salts. The molecular conductivi¬ 
ties of the potassium and ammonium salts, 0*0897 and 0*0420 respec¬ 
tively, are almost identical, whilst those of silver nitrate, 0*0587, and 
sodium nitrate, 0*0602, show considerable diffei-ences. It is note- 
wortihy that the first two give solutions with normal properties, 
whilst the solutions of the second two show abnormal behaviour. 

C. H. B. 

Abnormal Electromotive Forces. By E. F. Hbrbotjn (FML 
^ [51, 27, 209—^288).—^The author investigates those cells in 

which the electromotive forces do not agree with the theoretical 
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Talnes as deduced from tliermocbeinical data. The method consists 
in passing* a current between electrodes immersed in solutions of their 
salts separated by a porous cell, and noting the changes of temperature 
in the solutions. The results lead to the conclusion that the electro¬ 
motive force is derived from the free energy of the chemical process. 
If a portion of the total energy (as measured by the calorimeter) is 
negative, this may be supplied at the expense of either the free or 
bound energy. In the first case there will be a reduction in electro¬ 
motive force, whilst in the second the effect will be simply thermal. 
Thus with silver nitrate solution, whilst the total energy is 27600 — 
10880 = 16720, the electromotive force corresponds to 27600 thermal 
units, the —10880 (heat of solution) being supplied by the dis¬ 
appearance of sensible heat. The author questions Helmholtz’s view 
that mercury deposited by zinc, even fiom its solid salts, can give an 
electromotive force in excess of thermal values. In the case of 
hydrated salts, the electromotive force does not incorporate the whole 
heat of hydration, it is therefore only in the case of salts which do 
not form hydrates, and consequently only absorb heat during solution, 
that the electromotive force is equivalent to the heat of formation of 
the solid salt. It is not yet determined whether there is any relation 
between that portion of the heat .of hydration which is converted into 
electrical energy and that which runs down into heat. In some cases 
(zinc-cadmium chloHde cell) the degradation of energy increases 
with the dilution of the salt solution. The above makes it apparent 
that no cell can give an electromotive force in excess of the free 
energy of the reaction, and negatives the possibility of the conversion 
directly of sensible heat into electrical energy. Low electromotive 
forces are in many cases due to the formation of films, or sub-salts, 
on the surface of the mefcals, thereby leading to a different thermo¬ 
chemical reaction. H. K. T. 


Electrolysis of Copper GWoride. By F. Quikcee (Ann, Fhys. 
CheTYi. [2], 36, 270—272).—According to Faraday’s law, the quanti¬ 
ties of different substances sepamted at the electrodes are in the ratio 
of their chemical equivalents. Therefore in the case of compounds of 
the higher and lower oxides of a metal, different quantities of the 
metal will be separated at the cathode for the same amount of anion 
set free at the anode, so that the chemical equivalent must have more 
than one value. 

The only direct experimental proof of this result^ not obviously 
vitiated by secondary actions, was given by Buff, who passed a 
current through a copper voltameter and a tube containing fused 
copper chloride connected in series, so that both were traversed by 
the same current. He found that the diminution in weight of the 
copper anode in the copper sulphate was about half as much as the 
diminution of the anode in the fused chloride, but was unable to 
obtain any accurate determination of the increase in weight of the 
anode in the fused cUoride. 

The author has repeated this experiment, and finds that no definite 
ponc^usiens cad drawn from’it, as the eoppeup electrode in the fused 
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cbloride was found to dissolve gradoallj wlieu tlie battery was cut 
out of the circuit, owing to the production of a current of sufficient 
strength to be indicated by an ordinary tangent galvanometer. This 
current was very irregular, and the author attributes it to inequalities 
in the temperature of different portions of the fused salt. 

G. W. T. 

Heat Conductivity of Mixtures of Etbylic Alcohol and 
Water. By H. Hennebeeg (Ann. Fhys. Ghem. [2], 36, 146—164). 
—In 1880, Weber showed that the ratio of heat conductivity to the 
specific heat of unit volume was the same for all the liquids 
experimented with. In 1885 (Berlin Monats.) Weherj obtained 
another and more complex law, namely, if is the heat conductivity 
of the liquid, c its specific heat, and p its density, the number of 
molecules iu the state of vapour which make up a single molecule of 
the liquid, A® the volume of such a molecule, then the quantity 
h \ . 

• -tt- is constant for all liquids of similar chemical constitution. 

cp ^ 

The author transformed this expression by means of the relation 
\j ymjp, where m is the mass of a molecule of the liquid: a 

relation which is obtained immediately, since if NT is the number of 
molecules of liquid in unit volume, p = IS pm aud NX.® = 1. 

He then found that although the values of the heat conductivity 
were iu all cases included between the values for pure water and 
pure alcohol respectively, the heat conductivity of the mixtures did 
not obey either of Weber*s laws, from which he considers it probable 
that such mixtures consist each of one or more chemical compounds, 
and that the compounds occurring in the different mixtures are not 
identical. G. W. T, 


Specific Heats of Gases at Constant Volmne. By J. Jolt 
(Proo, Boy. Soc-, 45, 33—36),—Two equal thiu metallic spheres are 
suspended from a delicate balance in separate steam calorimeters, 
their thermal capacities being made- equal by the addition of copper 
wire, so that the condensation on each is equal, and the balance 
remains in equilibrium- Air is now forced into one, and their specific 


heats again compared by means of the formula S = 


■ wX 

W (^2 hY 


where X is the latent heat of steam, w the weight of steam condensed, 
W the weight of gas, and h the exta:‘emes of temperature. Con¬ 
cordant results are obtained which are slightly above the value 
usually assigned. The results show that the specific heat is quite in¬ 
dependent of the compression of the air. The reason of the excess 
over the theoretical value is not apparent, H. K, T, 


Heats of Pormation of several Organic Acids. By L 
OssirOFJ? ( J. Ghem. Boc,, , 1888, 20, 650—652).— ^The follow¬ 

ing prelimiaary values were founA as the heats of combustion 
of— 
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Sorbic acid . 726*6— 731*3 Cal. 

Terebic acid. 791*0— 787*6 „ 

Cinnainio acid 1032*6—1024*3 „ 

Atropic acid .. 1042*4—1048*2 „ 

B. B. 

Heats of Combustion of Stilbene and the Isomeric Nono- 
napbthenes. Bj I. Ossipoff (J*. Buss. Ghem. 8oc., 1888, 20, 645— 
650).—The beats of combxLstion of stilbene and tbe two isotneric 
nononapbtbenes, obtained by Markownikoff from Caucasian 

petrolenm, were determined by means of tbe calorimetric bomb.’’ 
Tbe results obtained are— 


Stilbene, m. p. 124—125°....... 1773*3 

ITononapbtbene, b. p. 135—1 1333.4 
Isonononapbtbene, b.p. 150—151° i 3^*2 


f 1771*7 Cal. const, volume. 

„ pressure. 

„ volume. 

„ pressiire. 

„ volume. 


pressure. 
B. B. 


Dilatation and Compression of Air. By C. Antoine (Gompt 
rend., 108, 141—144).—^A mathematical paper not admitting of use¬ 
ful abstraction. 


Velocity of Sound in Vapours and tbe Determination of tbe 
Vapour-dexisity. By W. Jaeger (Ann, Fhys, Ghem. [2], 36, 165 
—213).—Tbe velocity of sound in a perfect gas is given by tbe 


equation V = 


where g is tbe acceleration of gravity, 


h tbe ratio of tbe specific beat at constant pressure to tbe specific 
heat at constant volume, T tbe absolute temperature, K» tbe gaseous 
constant for air, and d the relative density of tbe gas. 

Tbe author makes use of this relation to determine tbe densities of 
the superheated vapours of ether, akobol, and water at various tem^ 
peratures. He also determines the ratio of tbe specific beats for 
these three vapours, and 6 nds that in ether vapour h = 1*097, for 
alcohol vapour IT33, and for steam h = 1*33. G. W. T. 


Vapour-density Determinations. By T. W. Eicharos (Ghem, 
News, 59, 87—88).-^Tbe author points out that when using ap¬ 
paratus in which vapour-densities are measured, by tbe fall of a 
column of mercury in an attached barometer tube, errors due to 
cooling in tbe unbeated parts of tbe apparatus may be eliminated by 
reducing tbe extent of those parts, and an apparatus for tbe purpose 
is described. B, A. L. 

Relation between the Solubility of Salts and their Melting 
Points. By A. Btaro (Gompif, retid., 108, 17(5—178; comp. 
Al^tr., 1888, 548).—^Tbe solubility of many salts increases with the 
temperature up^ to tbe melting point of tbe anhydrous isalt, and 
l^ond this point a given quaniaty of water can dissolve an .un- 
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Fotasdum nitrate ;—Beiween 0® and 10° the line of solubility 
is slightly cnrTed, bnt > beyond the solubility is represented 
by the following expressions :—From 10° to 69°, y = 17*0 + 0*7118^; 
from 69° to 125°, y = 59*0 + 0*375^5 from 125° to 338°, y = 80*0 
+ 0*0938^. 

Sodium nitrate: —From —15° to 64°, y = 36*0 + 0*2784f, andfii:*om 
64° to 313°, y r= 58*0 + 0*16861 , 

Potassium chlorate: —From 0° to 42°, y = 2*6 + 0*2000^; from 42° 
to 171°, y == 11*0 + 0*3706f, and from 171° to 359°, y = 59*0 
+ 0*21861 

Silver nitrate :—From 55° to 198°, y == 81*0 -f 0*13281 

Barium nitrate: —From 0° to 210° y = 4*5 -f 0*20001 

The ctirTe of solubility being the loons of the melting points of 
mixtures of the anhydrous salts and water, the solubilites at tempera¬ 
tures between 200° and 450° were determined by observing the 
temperatures at which the salt melted in mixtures of the salt and 
water of known composition. C. H. B, 

General Law of Diminution of Volume of Salts by Solution 
in Water. By A. Hebitsch {Ami, Fhys. Ghem, [2], 36, 115—122, 
and /. Ftiss, Ghem, Soc.^ 1888, 20, 632—645).—If 5 is the diminution 
of volume due to the formation of 100 grams of solution, p the per¬ 
centage weight of the salt, it can be shown that 5 = 0(100 —jo)jp, 
where C is a constant for a given temperature. This expression attains 

a maximum for j) = 50. Also since (100 — 

it follows that contraction must always take place during solution, 
which is in agreement with experiment.. 

The author has determined the coefficient 0 for the chlorides of 
sodium, potassium, ammonium, aluminium, strontium, barium, calcium, 
magnesium, and zinc; the nitrates of sodium and potassium, the sul¬ 
phates of potassium, sodium, ammonium, magnesium, and zinc; the 
bromides of ammonium and potassium; the carbonates of sodium and 
potassiunx; potassium acetate, magnesium and potassium sulphates, 
potassium hydroxide, potassium oxalate, tartaric acid, citric acid, 
phosphoric acid, copper sulphate, Hthium chloride, and ammonium 
nitrate. 

Except in the case of the last two, he finds the formula to be true. 
In the case of these two salts, 5 is greater for weak than for strong 
solutions. The author attributes this to dissociation taking place 
after a certain amount of dilution. G. W. T. 

Influence of Temperature on Evaporation and on the 
Diffusion of Vapours. By A. Wineeumann {Ann, Fhys, Ghem, [2], 
36, 93—114].—If Do and D^ are the coefficients of diflusion of a 
pair of gases at 0° and ^° respectively, and A is the coefficient of 
expansion of a gas, the relation between Dt and D^ may be expressed 
by an equation of the form— 

D| Do (1 -f- 

The author finds the following values for the constant m — 
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(3tises. 

Air and carbonic anhydride. 1*968 

Oxygen and hydrogen ...«. •.. • • 1*755 

Oxygen and nitrogen...... 1*792 

Steam and carbonic anhydride * 1*972 

Steam and hydrogen.. 1*712 

Steam and air . 1*774 


ISTow if ^0 and nji are the viscocity coefficients of a gas at 0® and t° 
respectively— 

ni = ?o(l + 

Also by the kinetic theory of gases— 

D, = Do(l + aty ^\ 

T^hieh gives m = + 1. 

The theoretical value of n is O'h, but its value as determined by the 
most trustworthy experimental methods approaches more nearly to 
unity. This may be explained by snpposing that the length of the 
free path of the molecules increases with the temperature. Stefan 
and O. E. Meyer have attributed this to a closer approach of the 
mutually impinging molecules at higher than at lower temperatures. 

The values obtained for the constant m if they are trustworthy, 
therefore, show that the molecule of water behaves like the molecules 
of oxygen and nitrogen, and that^the radius of the sphere of mutual 
actiou diminishes less rapidly with increasing temperature in the 
case of water molecules than in the case of molecules oi carbonic anhy¬ 
dride. The author suggests that it would be of interest to investigate 
vapours of complex molecular structure, to see whether, as would be 
anticipated, the constant m has relatively high values in such cases. 

G. W, T. 

Gradnal Chemical Change. By W. H. Pindlebuby and 
M. Sewaed (Froc. Boy, jSoc.,45, 1j 54—126),—Mixtures of chloric and 
hydrochloric acids and of potassium chlorate and hydmchloric acid 
were made, potassium iodide added, and the rate at which iodine was 
set free determined by means of sodium thiosulphate. The rate of 
liberation of iodine represents the velocity of reaction of the acids, 
the decomposition of the potassium iodide being comparatively instan¬ 
taneous. With variation of chloric acid, the rate varies, (1) directly, 
as a participant in the reaction, (2) with a small acceleration propor¬ 
tioned to the amount present. With variation of hydrochloric acid 
there is observed (1) a secondary (accelerative) effect on the decom¬ 
position of chloric acid by itself, and (2) an e&ot both primary and 
secondary on the decomposition of chloric acid with hydrochloric 
acid. With potassium chloride present there is a small accelerative 
effect proportional to its quanti^. Temperature and velocity are 
related, so that the latter increases in geometric progression when the 
former increases in arithmetical progression. H. K. 

Beduction-velocity of Alkalme Copper Solutions., By P. 
UasoH (Ber., 22, 318—319).—The author gives a table sho^ng that 
the formula Awy = ^ where h = constant (comp^e X7,.495)i 
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can be employed for the comparison of analogous reactions and for 
calculating tbe coefficients appertaining tbereto. If m- is the number 
of molecules of copper sulphate acting on one molecule of dextrose, 
.the differential velocity formula under the simplest conditions is 
hwG^ . dt = —= hu^^di for == and infegrated M = Iguq — Igu. 
The experimental results previously published (he* cit.) do not agree 
•with this integral formula, but it is shown by a table that by intro¬ 
ducing a term (d) for correction of time, the results agree somewhat 
better with the integral formula h(i -j- d) = Igu^ — Igu, where 
d =:: 6, although several influences cannot as yet be formulated. 

F. S. K. 

A General Method of Estimating the Basicity of Acids. By 
F. Fuchs (Moriats., 9, 11.32—1142).—Sodium bydrosulphide and 
potassium hydrosulphide can both exist in aqueous solution, and are 
perfectly stable when the solution is surrounded by an atmosphere of 
hydrogen sulphide. Making use of the well-knowu fact that hydrogen 
sulphide can be turned out of combination by even the feeblest 
acids, the author explains a inethod of determining the basicity of an 
acid by estimating the amount of hydrogen sulphide a known weight 
(0‘0b—0*06 gram) of the acid can liberate from an alkaline hydro¬ 
sulphide, the amount set free being ascertained either by absorbing 
the gas in soda and subsequent neutralisation with acetic acid and 
titration with iodine, or by allowing the gas to react with mercury 
and directly measuring the volume of hydrogen set free. 

G. T. M. 

Frout^s H 3 rpot]iesis, especially with, reference to the Atomic 
Weights of Carbon and Oxygen. By J. A. Geoshans (Eec. Trav. 
Oliim., 7, 8e58—364).—The author shows that isomeric organic com¬ 
pounds, containing carbon, hydrogen, and oxygen, which have the 
same molecular weight hut different composition, belong to one of 
seven general series, the molecular weights in each of which are given 
by 14» + 2a?, where x is any unit less than 7. He argues from the 
equality in the molecular weights of such compounds of different com¬ 
position, that the atomic weights differ by some multiple of that of 
hydrogen, so that C -b 4 = 0 and 40 =: 30, and hence that 0 = 12 
and O 16. H. 0. 

Sttblimation Apparatus. By J. W. Beuhu (Ber., 22, 238—240). 
—The author describes, with the aid of a diagram, an apparatus de¬ 
signed for purifying substances, by sublimation. The apparatus 
employed for substances melting at a comparatively low temperature, 
consisis of a flat, circular, brass box (B), supported on a iron tripod 
and provided with an inlet and an outlet tube so that it may be kept 
cool by means of a constant stream of water. In the centre of this 
box there is a petrforation shaped like the segment of a cone, the base 
being downwards. The crucible coutaioing the substance is placed in 
the hole in the box (B) and a flat, well-fltting, glass bell-jar is placed 
on the box; as the only part of the crucible in contact with (B) is a vei*y 
nartow circular surface, a very small flame is sufficient to heat the 
oracible. The crucible should be made of some metal which is a good 
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conductor of Heat; if tHe glass cover is moderately flat almost tHe 
whole of the substance condenses on the cool brass surface. This 
apparatus can also be suitably employed for fractional sublimation. 

Another form of apparatus for substances melting at a moderately 
high temperature, consists of an ordinary flat, porcelain plate, in the 
centre of which a small circular hole is'made to hold the crucible, and 
a flat, well-fitting, glass bell-jar cover. The plate is kept cool by a 
circular piece of asbestos card, which is placed in the hollow of the plate, 
and a square, somewhat larger piece which rests directly on the tripod; 
both layers of asbestos are pierced in the centre and soaked in cold 
water before the commencement of the operation F. S. K. 

Apparatus for Crystallising at a Low Temperature and in 
Absence of Moisture and Air. By J. W. Brdhl (Ber,, 22, 
236—238).—The apparatus described, a diagramj of which is given, 
was employed by the author for crystallising substances at a low tem¬ 
perature in a perfectly dry atmosphere or in absence of both moisture 
and air. The apparatus can also be employed for saturating liquid 
with gaseous substances at a low temperature and separating the solid 
products in a pure condition. 

The liquid is pl^ed in a thick, wide glass tube (B), the lower ex¬ 
tremity of which is funnel-shaped and connected with a narrow glass 
tube (h), the upper end being covered with a very small, shallow, glass 
bell-jar, and made air-tight by means of a thick ring of soft india-rubber 
. which surrounds the tube fB). The bell-jar is provided with a tubulus 
and india-rubber cork, through which passes a chloride of calcium tube; 
the latter is either closed by m^ns of a piuch-cock (p), or, if a gas is 
to be passed into the apparatus, it is connected with the conducting 
tube. The receiver (B) is surrounded by a small inverted bell-jar 

(A) containing the freezing mixture^ The narrow tube (b), with 
which (B) is connected, passes somewhat loosely through an india- 
rubber cork in the tubulus of the bell-jar (A)^ as* does also a tube^ 
bent at a right angle and provided with a pinch-cock, through which 
the freezing mixture can be run off at the end of the operation. A 
platinum cone, pierced with a small hole, is placed in the funnel-shaped 
portion of the tube (B), and the narrow tube (h), in connection with 

(B) , is drawn out to a smaller diameter and connected by india-rubber 
tubing with a glass tube (D), provided with a stopcock (k). The 
lower extremity of (D) p^ses through an india-rubber cork, fitting 
mto a small flask (F), which is provided with a tubulus. The ap¬ 
paratus is employed as followsThe stopcock (^), being closed, a 
few drops of the liquid are placed in (B)to make the platinum cone 
^here to the glass, and the whole of the liquid is then poured in: the 
toll-jar cover (C) is made air-tight, and the receiver (B) and the por¬ 
tions in connection therewith are lowered into the vessel (A), so that 
when the freezing mixture is placed in (A) only the bell-iar cover, 
re sins above the surface. When the separation of crystals is Ut an 
en^ the calcium chloride tube is closed by the pinch-cock (p), the cock 
(k) IS opened, and the whole apparatus is exhausted as completely as 
possihte by connecting the tubulus of (B) with the pump. Dry air 

mm be vpassed through the apparatus by slowly opeaiug the 
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pinch-cock (p). If oxygen is to be excluded, the apparatus is filled 
with some indiffierent gas before the commencement of the process, 
and, when the operation is at an end, the same gas can be passed 
through the apparatus by connecting the conducting tube with the 
calcium chloride tube. F. S. K. 


Inorganic Chemistry. 

Preparation of Hydrogen. By J. HABERMiNU' (Zelt, anal. Ohem.^ 
28, 88).—A granulated alloy of tin and zinc, containing about 83 
per cent, of the latter, prepared by adding zinc to molten tin as long 
as it dissolves, is recommended for use iu Kipp’s apparatus. The 
pieces retain their shape and size after all the zinc is dissolved out, and 
therefore have no tendency to fall through into the lower bulb. 

M, J. S. 

Preparation of Oxygen. By C. F. Goheing {Ghem, Zeit., 12; 
1659—1660).—It is proposed to prepare oxygen by adding potassium 
permanganate to hydrogen peroxide made ^kaline with ammonia. 

- D. A. L. 

Combustion in Dried Oxygen. By H. B. Baker {Froc. Roy. 
SoG.^ 45,1—3).—This paper is a continuation of the author’s experi¬ 
ments on combustion in dry oxygen (Trans., 1885, 349). The 
elements were very carefully purified, especially from occluded 
hydrogen. Carbon, sulphur, boron, and phosphorus were found to 
haTe their combustion arrested in proportion to the dryness of the 
oxygen. In no case when the materials were carefully dried, did fiame 
appear. 

In experiments with amorphous phosphorus, it was found that when 
heated in nitrogen up to 300®, no change into the ordinary modifica- ** 
tion took place, whilst in midst oxygen, combustion commenced at 
260°, hence amorphous phosphorus burns as such and is not first con¬ 
verted into the ordinary form as is generally supposed. , 

Carbon burnt in partially dried oxygen mainly gives rise to carbonic 
ovide even at temperatures at which carbonic anhydride cannot be 
reduced by carbon. Hence carbonic oxide is the first product in the 
combustion of carbon, further oxidation, in this particular case, being 
prevented by the dryness of the oxygen. Carbonic oxide is also pro¬ 
duced by the slow combustion of carbon in air at 440®, a temperature 
too low for a reduction of carbonic anhydride to have taken place, 

H. K. T. 

Valency of Boron. By G. Gustavsok (/. Russ. Ohem. Sog., 1888, 
20, 621—628).—Beferring to Lorenz’s paper (Abstr., 1888,1246). in 
which the author says that the product of the action of: equivalent, 
quantities of boric anhydride and boron trichloride is not BOCl, ‘‘as 
assumed by Gustavson,” Gustavson shows that in his original pa^»er 
(iu tlussian), he never that the compound product had the com- 
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position BOCl, for this would be absurd, as half of the boron trichlo¬ 
ride employed was distinctly said to escape on heating. As he obtained 
substances differing widely in composition, he believed it to be right 
to assign no formula to the product; Lorenz, on the other hand, 
although his results varied greatly: B 2 O 3 = 74*8—82*5 aud Cl = 
20*2—24*2, took the mean result as correct, from which he deduced 
the formula BsOnCL: this is evidently of no great value. 

B. B. 

Formation of Carbon Oxysulpbide. By 0. Bottingbe (Ben, 
22, 306).—A claim of priority. 

Relative Rates of Dissolution of Gypsum and Anhydrite. By 
J. F. McCaleb (Amen Chem, 11, 31—33).—Owing to the difficulty 
of pulverising selenite completely, the solvent action of water on the 
various specimens experimented with was determined by immersing 
blocks of the minerals. Only a portion, about 6 —9 sq. cm., of one 
smooth surface was exposed, the other parts being covered with a 
layer of paraffin. The blocks were suspended just below the surface 
of 4 litres of distilled water in tali jars. The temperature varied 
from 19^ to 32'’. The specimens used were as follows:—A, gypsum, 
“ pure ” pink, micaceous mass ; B, gypsum, “ pure ” white massive; 
C. selenite, “ pure honey-yellow crystal; D, anhydrite, “ impure ” 
grey massive; E, anhydrite, “pure” greyish massive; F, gypsum 
aud anhydrite mixed, white massive. 

Amounts of calcium sulphate in grams dissolved from each square 
centimetre of surface in one week:— 


A. 

B. 

0 . 

D. 

E. 

E. 

0^2388 

0-2219 

0-1177 

0-0666 

0-0601 

0-2184 


In order to determine the rate at which the solvent acts as it 


becomes more nearly saturated, the pieces B, C, D were exposed for a 


longer time and afforded the following results 




1 st week. 

2 nd week. 

3rd week. 

4th week. 

6 th week. 

B 

.... 0-2219 

0-4638 

0-6788 

0-8168 

0-8768 

C 

.... 0-1177 

0-2021 

0-3250 

0-4179 

0-4893 

D 

- 0-0666 

0-0999 

0-1514 

0-18H1 

0-2398 


J. W. L. 


Hydration of Galeium Sulphate. By J. F. IVLcCalbb (Amer. 
Chem, J., 11, 34—35).—In order to determine the rate at which 
anhydrous calcium sulphate becomes converted into the hydrate, 
three specimens were experimented upon. D, an impure anhydrite 
from Salzberg; E, a pure anhydrite from ITova Scotia; Q, a pure 
selenite from Montmartre, which was heated to bright redness. 

Portions of 1 gram of these various specimens, in a state of fine 
division, were moistened on watch-glasses with water and placed 
under a bell-jar over water. In order to determine the extent of 
hydration, the watcb-glasses and contents were dried over sulphuric 
acid and weighed, only mechanically admixed water being given off 
under these circumstances. The results were as follows;— 
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1 week. 2 weeks. 3 weeks. 

B.. 0-0209 0-0357 0*0493 

E. 0-0072 0-0155 0*0234 

E. 0-0022 0-0048 0*0073 


The temperature during this series of experiments varied between 
20—25°. Also a number of watch-glasses, each containing 1 gram of 
anhydrite B, were exposed to moisture in a similar maimer, the tem¬ 
perature being about 25—30°:— 

No. of weeks exposed. 

4 8^ 12 ! 16. 20. 28. 36. 

Water absorbed 0*0308 0*0488 0*0629 0*0700 0-0803 0*0873 0*0949 

J. W. L. 

Speeific Gravity of Calqium Stilpliate. By J. F. MoCaleb 
(Amer, Gliem. J., 11, 35—36).—^These determinations were made by 
means of the speeific gravity bottle, with a parafdn oil of high boiling 
point. The specific gravity is stated in reference to water at 15°. . 

(1) ** Plaster of Paris,” obtained by beating crystallised selenite to 
200°; sp. gr. = 2*577. (2) Same selenite heated to a dull red heat; 
sp. gr. r= 2*911. (3) Same selenite heated to a bright red heat; sp. gr. 
=: 2-890. (4) Same selenite heated on platinum until just melted; 

sp. gr. = 2*796. (5) Same selenite heated in clay crucible in a blast 
furnace; sp. gr. = 2-654. (6) Anhydrite (97 per cent, pure) ; sp. gr. 
^ 2*907, According to Clark, selenite has sp. gr. = 2*80—2*33; 
anhydrite has sp. gr. = 2‘92—^2*98. J.. W. L. 

A Bed Copper Slag containing Artificial Cuprite. By J, L. 
Jabman and J. F, McCaleb {Amer. Chem. J., 11,30—31).—The speci¬ 
men examined was from the Canton copper works of Baltimore. It 
is very hard and tenacious, breaks with conchoidal fracture and 
splintery edges, and contains minute beads of copper disseminated 
through its mass. It is opaque with dark scarlet coloui*. Sp. gr, = 
3-486. H = 4-8. 

The analysis gave the following figures;— 

Si 02 . CuaO. AI 2 O 3 . FeO. CaO. MgO. K 3 O. N%0. 

38*039 47*489 2*001 2*829 2*525 0*404 0*649 5*920 

Under the microscope it appeared as a transparent matrix of a pale- 
yellow colour, in which minute transparent crystals of a. cochineal 
colour, mostly of cubical and rectangular forms, were observed. 

Treated with 8 per cent, nitric acid in a very finely pulverised con¬ 
dition, 46*29 per cent, was dissolved, and of this .43*49 per cent, was 
cuprous oxide. The resultiug pale-yellow powder contained no red 
figments. From this it appears that the red particles consist of 
cuprous oxide, and they appear to be in tbe form of the native cuprite 
(Brown, Amer» J. 8cL^ 32, 879), The yellow powder is insoluble in 
aqua regia and sodium hydroxide; sp. ,gr. =: 2*31; H « 4*8, fusible 
without change of colour, but in the oxidising tiameit forms a blue glass. 
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Tlie analysis gave— 

SiO>. AI3O3.. FeO. CaO. MgO. CU3O. EgO. ISTagO. 

69*22 4*84 5*74 3*33 0*89 5*65 0*61 10*34 

X W. L. 

AfBlnity of the Heavy Metals for Snlphtir. By E. Sghurmann 
{AnnaUn, 249, 326—350).—An investigation of the action of solu¬ 
tions of various metalKc salts on 16 metallic sulphides led to the 
follovring resnits :—Palladinm sulphide is not attacked by any of the 
metallic salts, and palladia m dichloride decomposes all metallic 
sulphides. Manganese sulphide is the least stable of the 16 sulphides 
examined. Arranged in the order of their affinity for sulphur, the 
metals form the following series:—Pd, Hg, Ag, Cu, Bi, Cd, Sb, Sn, 
Pb, Zn, Ni, Go, Pe, As, Tl, Mn. In each natural family oE elements, 
the affinity to sulphur increases -with the atomic weight. Family TV 
is an exception to this law, as the affinity of sulphur to tin is greater 
than its affinity to lead. The members of family III have less affinity 
to sulphur than their neighbours in family IV, and these again than 
the corresponding elements with a slightly higher atomic weight in 
ffimily Y. W. 0. W. 

InteracMoB of Ciiromic Acid and Hydrogen Peroxide. By 
Berthelot {OompL rmd.^ 108,167—161).—When hydrogen peroxide 
is added to a solution of a diehromate acidified with a strong acid, the 
blue compound is formed and a slow evolution of oxygen begins 
almost immediately, the chromium being reduced to the form of a 
chromic salt. The ratio of the oxygen liberated from the chromic 
acid to that liberated from the peroxide is 1 :1 when the hydrogen 
peroxide is added to the chromium solution, and 3 : 5 if the order of 
addition is reversed. Decomposition takes place more rapidly in 
presence of nitric acid than in presence of sulphuric acid. 

When the dichromate solution is acidified with a feeble acid, such as 
acetic or phosphoric, it first acquires, according to the degree of con¬ 
centration, a violet or pui*ple colour, which is due to a mixture or 
compound of the perchromio acid and a brown substance. The 
oxygen ratios are the same as with the strong acids. With still 
feebler acids, such as boric or hydrocyanic, the brown substance alone 
is formed, and the rate of decomposition is very slow. The phenomena 
are, in fact, similar to those observed with hydrogen peroxide and 
a solution of pure chromic acid. 

If the peroxide is added to a moderately strong solution of chromic 
acid, the liquid is at first blue and then becomes violet, browm^ or 
even green, but with very dilute solutions at a temperature not ex¬ 
ceeding 1U% mere traces of perchromic acid are formed, and the 
brown substance is the chief product. The same results are obtained 
with potassium diehromate, which has been mixed with an exactly 
equiv^ent quantity of hydr^hloric or sulphuric acid 

Tba action is most regular with a solution of pure potassium 
which may be reg^ded as a. mixture of normal Wpmate 
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witsh diromic anliydride. If a solution of tMs salt containing a grara- 
molecnle in 16 litres is mixed with an equivalent quantity of a solu¬ 
tion of hydrogen peroxide which contains a gram-molecule in 2 litres, 
the liquid darkens in colour, rapidly becoming a very deep brown, 
and oxygen is liberated with effervescence, but during this reaction, 
the liquid contains mere traces of perchromic acid. After some time, 
the liquid becomes clear and has its original tint; it then contains 
neither hydrogen peroxide nor reduced chromium oxide. In the 
calorimeter, the temperature rises gradnally, and after four minutes 
the reaction is practically complete, the heat libemted being 
+20*8 CaL, a nnmber almost identical with the heat Hberated by 
the decomposition of hydrogen peroxide, namely, 4-21*6 Cal. Indeed, 
if the final reading is taken 19 minutes after mixing, the total heat 
liberated is 21*4 Cal. 

The same quantity of potassium dichromate will decompose in the 
same manner an unlimited quantity of hydrogen peroxide. 

The brown intermediate product is probably a compound of 
hydrogen peroxide with chromic oxid0: it decomposes rapidly, with 
regeneration of ehi'omic acid, liberation of oxygen, and formation 
of water. As the thermal measurements show, the heat liberated by 
the reaction is identical with that liberated by the decomposition of 
hydrogen peroxide. 

The brown colour of tbe intermediate product points to the forma¬ 
tion of chromium chromate, which is probably combined with hydrogen 
peroxide, thus: (n 4 2 )Cr 03 4 = ?4CrO3,0x*2O3,3H3Os 4 SHaO 

4 3 O 2 . The peroxide then oxidises the chromium chromate with 
reproduction of ohiomic acid and formation of water. 

A solution of normal potassium chromate containing a gram-mole¬ 
cule of the salt in 4 litres, at first shows no change when mixed with 
hydrogen peroxide, but after some time decomposition takes place in 
the same manner as with the dichromate, although very much more 
. slowly. After the decomposition, all the chromium is sfill present as 
chromate. This reaction may be explained by the fact that in solu¬ 
tion, potassium chromate is partially dissociated into potassium 
diohromate and potassium hydroxide, the latter accelerating the 
decomposition. 

Unlimited decomposition, the formation of an unstable intermediate 
compound, and the liberation of heat owing to the decomposition of 
some endothermic compound, are characteristic of all the so-called 
‘‘ actions of presence.’’ C. H. B. 

Phosphottmgstio Acii By 0. H. Brakuhorst and E. Ksavt 
249, 373—380).—^The sp. gr. at 20'’ of solutions of sodium 
phosphotungstate, 2ITa20,P305,24W03 4 27H20, is shown in the 
table (p, 470). 

Phosphotnngstio acid is obtained in the free state by adding to a 
solution of the acid sodium salt, in half its? weight of water, ooc-tenth 
its volume of strong hydrochloric acid. The free acid is extracted 
the mixture by ether free from alcohol It can also be obtained 
by ^ding strong nitric acid, to a solution pf the spdinm salt: The 
precipitate is rPdissolved in water, and reprdcipitated by nitric acid 

VOL. LYI. 2 i 
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Percentage. 

Sp. gr. 

crystallised salt. 

Sp.gr. 

aahTdrona salt. 

5 

1*04 

1-044 

10 

1*084 

1-092 

15 

1*131 

1-143 

20 

1*181 

1-199 

30 

1*299 

l-3.^3 

50 

1*64 

1-734 

64 

1*998 

— 


tlsree times. Finally it is recrystallised from a mixture of nitnc 
acid and water. Tlie crystals belong to tbe rhombic system, and 
contain 9E mols. H2O, the formula being 48W03,2P20fr + QSHoO. 
Acid sodinm pliospbotnngstate dissolves precipitated barium car¬ 
bonate, forming a crystalline salt of the composition 

l^a^O,2B^O,Fjy^MWO^ + 46H2O. W. C. W. 


Mineralogical Chemistry. 


Pyrolnsite from Augusta Co., Virginia, By J. L. Jarman 
(Ainer. Ghem, X, 11, 39-^0).—The larger portion of the ore of the 
Crimora mine consists of psilomelane^ with about one-third as much 
pyrolusite. The following analysis was made of portions from a fine 
mass of the ore weighing upwards of 50 lbs. It consists of a network, 
of fibrous crystals, closely matted j colour, grey; streak, black; 
H. = 2*7 ; sp. gr. 4*69 ; infusible— 

MnOa- Fe^Oj. CaO. NfiO. CoO. KgO. 

95*88 0'617 0*094 0*225 0*269 0*179 

, Insoluble 

KagO. HgO. residue. 

0*232 2*085 0*293 J. W, L. 

I 

Beryllonite; By E. S. Ban! and H. L. Wmw (Amer, J. Sci., 37, 
23—32).—The authors give a more complete account of the new 
mineral recently descrih^ by E. S. Dana (this vol., p. 355). The 
first specimens were discovered in 1886 near Stonebam, Maine. The 
specimens are mostly fragments of crystals. Well-formed crystals are. 
rare. Twins are common, the twinning plane being a piism of 
about 60®. The measured angles and optical characters conform 
to the orthorhombic system, the axial ratio being as : 5 ; c 
0*57243 : 1: 0*54901. The crystals are remarkable for the number 
of planes that they present. The mineral is cdourless to white, and 
transparent. It has a har^e^ of 5*5 to ,6, and a sp. gr.. of 2*815., 
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^ interesting feature is fhe presence of large numbers of liquid 
inclnsions. fit many of tbe cases, they are filled witb water and 
liquid carbonic anhydride, and frequently also there is gaseous car¬ 
bonic anhydride. Analysis gave the following results:— 

P3O5. BeO. ITaaO. Ignition. Total. 

55*86 19*84 28^64 0*08 99*42 

It is thus evident that the mineral has the composition indicated 
by the formula ]S'aBeP 04 , a formula that is analogous to that of 
tnphylite and lithiophilite. In form, the mineral seems to be related 
to herderite, the only other phosphate in which beryllium is known 
to ezist. B. H. B. 

. OcGurreiLce of Hanksite in CaJifamia. By BT. G. HAifKs 
{Amer. J, 37, 68—66).—^The author describes some magnificent 
crystals recently discovered at Borax Lake. He is of opinion that 
instead of being a rare mineral, hanksite will be found in great 
abundance, and will be proved to play an active part in the meta¬ 
morphoses that produce gaylussite, thinolite, and perhaps borax. 
(Compare Abstr., 1886, 315). * B. H. B. 

Sperrylite, a New BOneral, By H. L. Wells and S. L. Penfield 
(Amer. /. Sci., 37, 67—^73).—This mineral is essentially an arsenide 
of platinum. It was found at the Vermilion mine, in the district of 
Algoma, Province of Ontario, Canada. The colour of the mineral is 
nearly tin-white, its hardness is between 6 and 7, and its sp. gr. is 
10*602. Analysis gave the following results:— 

As. Sb. Bt. Bh. Bd. Be. SuOa. Total. 

40*98 0^60 52^57 0*72 trace 0*07 4*62 99*46 

The composition is consequently represented by the formula PtAss, 
a small portion of the platinum and arsenic being replaced respec¬ 
tively by rhodium and antimony. In composition, the mineral is 
nearer Wohler’s laurite, (BnSj -f -g^RuiOs), than any other mineral 
now known. It is possible that Wohler’s formula is slightly in¬ 
correct. The composition of the mineral corresponds with that of 
the artificial platinnm arsenide made by Murray. 

The crystalline form of sperrylite is shown by Penfield to he iso¬ 
metric. Simple cubes are common; octabedra are exceptional, 
whilst the majority of the crystals show combinations of the cul)e 
and octahedron. The mineral is named after F. L. Sperry, by whom 
the material for investigation was furnished. B. H. B. 

Bertrandite from Pisek. By 0. Vrba (ZeU. Knjd, Min., 15, 
194—201).—On crystals of bertrandite from Pisek in Bohemia, the 
author has observed the following planes: OP, csoP, oofoo, ooPoa, 
3f’oo, 2?oo, C 0 P 3 , and 00 ; the last plane is new. The axial ratio 
is.^i; ; c = 0*7191; I ^ 0*4206. The sp^ gr. c£ the mineral was 

found to be 2*5986. Analysis gave the following results:— 

2 % 2 
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SiOj. BeO* HoO. FegOg. AlgOg. Total. 

49-90 42-62 7*94 trace trace 100-46 

The foriQBla therefore is HaBeiSi^Og. The analytical results are 
in accord with those obtained by Penfield (this yoL, p, 24) in his 
examination of bertrandite from Colorado. B. H. B. 

Composition of Tonrmalin. By P. Jani^asch and G. Oalb 
(Ber., 22, 216—221).—The analyses of the following samples of 
touTmalin are given below: I. Tourmalin from Snarum (black, sp. 
gi\ at 22° = 3-134), II. Alabascbka (black, dark blue in thin layers, 
sp. gr. at 22° = 3*138). III. Piedra blanca (black, sp. gr. at 23° = 
3*173). lY. Tamatawe (black, sp. gr. at 20*5° = 3*195). V. Mur- 
sinsk (black, sp. gr. at 20° = 3-210). YI. Ohlapian (black, sp. gr. at 
25*3° = 3*084). YII. Buchworth (Australian, black, sp. gr. at 23*5° 
= 3*173). YIII. Barrado Perahy (Brazilian, green, sp. gr. at 23° = 
3*029). IX. Brazilian (green):— 


SiOj. 

BjO,. 

TiOg. 

F. 

•AlgOg. 

FOgOg. 

FeO. 

I. S5-64! 

9-93 

1-10 

— 

29-41 

2-90 

6-56 

II. 35-41 

10-14 

— 

0*28 

33-75 

— 

13-42 

III. 34-73 

9-64 

0-30 

0*47 

31-69 

3-18 

10-14 

IV. 35-48 

9-49 

1-22 

0*33 

25-83 

6-68 

7-99 

V. 34-88 

8-94 

0-27 

0*51 

34-58 

— 

14-40 

VI.- 35-69 

9-84 

0-86 

— 

30-79 

3-65 

6-46 

VII. 35-50 

8-34 

— 

0-77 

34-39 

— 

14-26 

VIII. 37-40 

10-74 

— 

0*98 

39-02 

— 

2-35 

IX. 37-05 

909 

— 

1*15 

40-03 

— 

2-36 

MnO. 

[CaO. 

MgO. 

LiA 

. KgO. 

ISTajO. 

HgO. 

I. trace 

1-56 

8-00 

— 

0-16 

3-03 

2-94 

IL trace 

0-17 

1-57 

— 

0-34 

2-08 

3-41 

ni. 0-16 

0-38 

3-47 

— 

0-16 

2-85 

3-44 

IV. trace 

2-03 

6-90 

— 

0-29 

1-92 

2-58 

V. 0-24 

0-20 

1-32 

— 

0-06 

2-70 

2-87 

VI. trace 

1-54 

8-12 

—' 

0-27 

2-53 

3-20 

VII. trace 

trace 

0-51 

— 

trace 

3-43 

8-34 

VIII. 2-57 

0-60 

0-20 

1*33 

0-29 

3-59 

3-08 

IX. 2-35 

0-47 

0-32 

0*60 

trace 

3-18 

3 23 


Prom these analyses, the author deduces the general formula 
E^02(Si04)s. A. J. G. 

Minerals of the Pacific Coast. By W, LmuoRSN (ZeiL Kryst 
Min»^ 15, 333—334, from Froe, Galifornia Acad, Sd., 1887).—A variety 
of chlorite, similar to koschnheite, occurs with chromite. in the 
serpentine of the Green Yailey in the American Biver canon. It is 
of a blood-red colour, and is found in crusts of small,, thin, hexagonal 
tablets, as well as in compact masses with a finely fibrous structure 
and aprfe purple colour. Its hardness is 2, and sp. gr. 2*69., On 
analysis, it gave the following results \ \ 
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SiOg. Cr 20 .v AI 2 O 3 . EeO. MgO. CaO. H*»0. Total. ' 

31*74 11-39 6*74 1*23 0*49 35*18 0*18 13*04 99*99 

Tkese figures prove tlie mineral to be similar to koscbnbeite. The 
high percentage of cbromiTim is remarkable. Optically, the mineral 
is positive, with an axial angle of about 3°. Associated with this 
mii^^eral is an emerald-green garnet in small dodecahedra exhibiting 
distinct double refraction. B. H, B. 

New Mineral from Franklin, New Jersey. By G. A. Koxio 
{Zeit. Kryst Min., 15, 334, from Proc. Acad, Nat Sci. Fhiladel'phla, 
1887, 310—311).—^This new mineral, named bementite after C. S. 
Bement, forms pale greyish-yellow masses resembling pyrophyllite. 
Its sp. gr. is 2*981. Analysis gave the following results:— 

. SiOg. MnO. EeO. EnO. MgO. H 2 O. TotaL 

39*00 ■ 42*12 (3*75) 2*86 3*83 8*44 100*00 

B. H. B. 

Spessartine. By W. C. Robiyson {Journ, AnaL Chem., 1, 251).— 
The author has analysed two varieties of spessartine with the fol¬ 
lowing results:— 

SiOg. AI 3 O 3 . Ee^Oa. EeO. MnO. CaO. TotaL Sp.gr. 

I. 38*24 19*62 2*27 13*60 25*30 0*53 99*56 4*23 

n. 40*92 9*24 1*13 9*28 38*34 trace 99*01 4*12 

I. Prom PairmoTmt Park, Philadelphia; II. Prom Avondale, Penn¬ 
sylvania. B. H. B. 

Iron Ores of the Penokee-Gogehic Series of Michigan and 
Wisconsin. By G. B. Yak Hiss (Amer, J. Sci., 37, 32—48).—The 
author describes at length the character of the iron ores, the shape of 
the deposits, their relation to the rocks surrounding them, the nature 
of the rocks of the iron formation above the ore horizon, and the 
character of the formation above and below bearing iron. The shape 
of the deposits and their relations to the strata of the iron-bearing 
formation are such as to exclude the idea of original sedimentation in 
place, and they cannot be considered as the result of oxidation of iron 
carbonate in place alone. It is, however, certain that the iron 
carbonates formed the source whence the iron oxides for the ores 
were derived. The ores are thus necessarily concentrations of iron 
oxide, combined, perhaps, with iron oxide furnished by oxidation of 
carbonate in place. These conclusions accord with those of S. F. 
Emmons as' to the origin of the silver-lead deposits of Lead villa, 
Colorado. He finds that the ore did not form in pre-existing cavities, 
but by a gradual displacement of the rock materials bysubstancee, 
brought in solutions, and that these solutions did not come from 
fcelow but from above. A like origin is more common among pre- 
deposits than has been believed. B. H. B. 

Rocks of Pigeon Minnesota- By W. S, Batlet (Amer. 

/. jSoi., 37, ^4^63).—At Pigeon Point> ^ bright red rook occurs 
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along the "borders of a large mass ‘ of olivine gabbro that forms the 
main portion of the point. Similar rocks have been observed at 
variotLs places in the Lake Superior region, but no carefal study has 
been made of them. The author shows that this red rock is not an 
altered gabbro nor an altered sedimentary rook as hitherto thought, 
but is the result of the solidification of a magma, which, under certain 
conditions, gave rise to a rock with the characteristics of a gr^o- 
phyre. The various phases of the red rock possess the same mine- 
ralogical composition and present gradation in structure^ from the 
g?*anular (analysis I) to the porphyritic (analysis II) with grano- 
phyric ground-mass. 

SiOg. TiOa* AlsOg. FegOs. FeO. MnO. CaO. BaO. MgO. 

L 72*42 0*40 18*04 0*68 2*49 0*09 0*66 0*15 0*58 

IL 74-00 0*34 12*04 0*78 2'61 0*05 0*85 0*12 0*42 



K-iO. 

JTaaO. 

HjO. 

PA- 

01. 

Total. 

Sp. gr.' 

I. 

4-97 

3-44 

1-21 

0-20 

trace 

100-33* 

2-620 

n. 

4-33 

3-47 

086 

0-06 

trace 

99-93 

2-566 


The two rocks are obviously parts of the same mass. They both 
contain a sodium potassium felspar, and thus should be classed among 
the quartz-keratophyres. Upon the contact of the quartz-kerato- 
phyres with an olivine-gahhro, is a series of rocks having a compo¬ 
sition intermediate between that of the keratophyre and that of the 
gabbro. These may be regarded as the results of contact action at 
great depths. B. H. B. 

Belatioii between Solfataras and Acidic Eruptive Eooks. 
By A. DB Lappabeijt (Compt rend^, 108, 149—151).—Solfataras are 
most abundant in volcanic districts which are characterised by the 
occurrence of acidic emptive rocks in considerable masses. They are 
rare in the Sandwich Islands and in the neighboxirhood of Tesnvxus 
and Etna, where the rocks are mainly basic, but abound iu the Chilian 
Andes, California, the district of the Yellowstone Biver, Java, and 
!N’ew Zealand, where the rocks are acidic. 

There are no traces of solfataras in the Bifel and very few in 
Auvergne, but in Transylvania the solfataras which gave rise to the 
metalliferous deposits were formed in the midst of andesite, rhyolite, 
and other acidic rocks. 

The solfataras seem to result from the gradual evolution of gases 
which were at one time incorporated with the lavas and are now 
being given off. Acidic rocks are very refractory, and by reason of 
their imperfect fluidity would retain to a very great extent the ^ses 
by whiob they were permeated at the time of eruption, and to which, 
as a matter of fact, their mobility is usually due. The presence of 
these gases in the lavas will retard the formation of crystals, and 
hence promote the growth of the large crystals which characterise 
this class of rocks. G. H. B; 

^ , * 100*37 in original. 
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Organic Chemistry. 

(0<mp. rend., 108, 

bine with P™ssmii. bine is a componndof prassiaii 

addin o- +n o K ferroeyamde. It is easily obtained by ffradnallv 



— ^Kjiivxxa^ jrrassia] 

«>3:alic ^id solation is boiled, insolable prussian blue is preci- 
P^ted, a resdt due to the action of the acid and not to the rise of 
^peratnre. Bilute sulphnrio acid has the same effect at the ordinarv 

lE even afS^ 

oomposTtion^^ msolnble modiBcations have the same 

it 3Lwo if heated with water and molybdie anhydride 

lal ^,/“P-“?®®o>tion which is not affected iy boS or b^ 

Stete “itric acid, bnt if 4epr/ 

ciptete, which retains a small quantity of molybdie anhydride is well 

35m f it dissolyis in pore waten^XmSd^ 

^ S'iso dissolve prussian blue. 

ini.M “ blue 18 treated with concentrated sulphurie acid it 

na^l’llS like starch-paste, and if the temperatm^ 

bSllI B^ydroferrooyanic acid is liberated and 

fti+3i i , “ sulphuric acid. If the liauid is 

W 15s deposits t^e tid 

wfaS ®°PP®^ 

blue which has been treated with sulphuric acid is 

ShS in'^htakS bluh ollour and dis- 

nnn «^1a M . solutaoQ IS obtaiued by dissolving solid 

flcbhor me^T TOlumes of snlphuric acil and 

When mixed with water or with a large excess of strong 
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alcoliol, the solution yields a precipitate of ordinaty prassian blue, 
which retains sulphuric acid even after prolon^^ed washing with 
dilute alcohol. Ethyl hydrogen sulphate does not dissolve prussiau 
blue, and hence the phenomena just described cannot be attributed to 
the formation of this compound. C, H. B. 

Belative Stability of the Alkyl Bromides. By E. Lejtgfbld 
{Amer, Cliem. 71, 40—66).—The stability of abcyl bromides when 
in solution with -various reagents has been determined. 

With sodium hydroxide, potassium hydroxide, and ammonia, the 
relative stability is (in order of increasing stability), ethyl, propyl, 
butyl, isoamyl, isobutyl, isopropyl. 

With nitric and sulphuric acids, the order of increasing stability is 
isopropyl, ethyl> propyl and butyl (about equal), isoamyl, isobutyl; 
ethylene. 

With argentic nitrate and argentic nitrate and nitric acid, the order 
of increasing stability is isopi’opyl, ethyl, propyl, isoamyl, isohutyl, 
ethylene. 

Experiments carried out on the influence of light on the stability of 
alkyl bromides in contact with sodium hydroxide showed that it was 
without influence on the i^esult. 

With dilute sodium hydroxide, 9?/40 and less, the velocity of changes 
is inversely as the concentration. 

The action of sodium hydroxide on the bromides dissolved in methyl 
alcohol is slower-than in propyl alcohol, and slower in propyl than in 
ethyl alcohol. 

In the case of excess of one reagent over another, similar effects are 
produced by similar excess of ether reagent. J. W. L. 


Analyses of Pure Sherry- By E. BoEOSiANN and W. PEESEums 
(Zeii, anal. Ohem., 28, 71—77).—^The authors, having obtained 18 
samples of genuine sherry of various qualities, have analysed them by 
recognised methods and give the results in a table. The cliief feature 
worthy of notice is the high percentage of sulphates. The universal 
practice of plastering the must for the manufacture of sherry renders 
it. necessary to adopt for that wine an admissible maximum different 
from that allowed in unplastered wines. The sulphates found (cal¬ 
culated as potassium sulphate) ranged from 2'5—8*8 grams per litre. 
The superior brands (with two exceptions) contained more than 
4 grams, and the inferior (with one exception) less than 3 grams per 
iitee. The maximum limit of 3 grams proposed by the German Im¬ 
perial Commission would exclude the finei* wines of this class. 
Plastering increases the proportion of potassium in the wine^ but not 
that of calcium. Phosphoric acid, chlorine, and magnesium appear to 
rise with increasing sulphates, In most of the samples, a deposition 
of tartar occurred on keeping. ^ This fact is of intoest in. connection 
with the dictum of Blitz, that in judging of a wine containing much 
sulphates, it is necessaiy to consider whether at the same time a suffi¬ 
cient amount of hydrogen potassium tartrate is present. 

' ' . . : ^ ' M/J, S:v;> 
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Boiling Points of Secondary Alcohols with Secondary 
Badieles: Diisopropyl Garbinol. By G. PoLETej^rF (/. Euss, 
Chem, 8oc., 20, '672—686).—^The author finds that the boiling point 
of diisopropyl carbinol, as given by Munch {Annalen^ 180, 331), that is, 
181*5°, does not agree with Plavitzky's {J.Buss. Chem, /8oc-,1871, 815, 
and 1887, 369) method of calculating boiling points, and that a higher 
number migiit be expected. He very carefully prepared the pure 
carbinol and determined its physical constants and those of other 
compounds formed during its preparation. The calcium salt of iso- 
butyric acid was subjected to dry distillation, and diisoprojujl ketone^ 
C 7 H 14 O, was obtained. Its (corrected) boiling point was found to be 
123*7°, the sp. gr. = 0*8230 at 0® and 0*8063 at 20° (water at 4° ==:1), 
The molecular refractive power = 55*03—55*24 (calculated 55*37), 
or for infinite wave-length = 38*46 (calculated 33*58). On reduc¬ 
tion with sodium amalgam of 3 per cent., it yields dvisoprofyl 
carbinol, CiHieO, boiling at 140° (corr.), having the sp. gr. 0 8445 
at 0 ° and 0*8288 at 20°, and the molecular refractive power = 57*64 
(calculated 57*37), or for infinite wave-length = 34*82 (calculated 
34*89). The acetate boils at 160® (corr.), and has the sp. gr. 0*8856 at 
0° and 0*8676 at 20*5°. From this, after hydrolysis, the original 
alcohol was obtained boiling at 140*4®. On oxidation, with chromic 
mixture, the alcohol yields diisopropyl ketone, isobutyric acid, 
acetone, and some acetic acid (formed from the last). It is shown 
that the correct boiling point of diisopropyl carbinol, 140°, is in 
better accord with Flavitzky’s theory than that obtained by Munch, 
namely, 131*5°. B. B. . 

Butyl Ethers. By E. BeboxjIi {Gomjpt rmd.^ 108, 162—165; 
compare this vol., p. 366 ).—Eiisohutyl ether^ 0 (CH 2 ’CHMe 2 ) 3 , is readily 
obtained by the action of isobutyl bromide on the sodium-derivative 
of isobutyl alcohol. It is a mobile liquid only slightly soluble in 
water, and boils at 122—122*5° under a pressure of 760 mm,; sp. gr. at 
15° = 0*7616. Concentrated hydrobromic acid converts it into iso- 
butyl bromide boiling at 90—91®. The product of the action of iso¬ 
butyl iodide on potassium ispbutyl-oxide, which „was belieyed, to 
contain diisohutyl ether, is really a mixture of isodibutylene 
isobutyl alcohol in nearly equivalent proportions. 

Secondary isohutyl ether, CEMe 3 *CH 2 * 0 ' 0 HMe-GH 2 Me, is formed, 
together with isobutylene and the secondary alcoliol, by the action of 
isohutyl bromide on the sodium-derivative of the secondary alcohol 
It is insoluble in water and boils at 121 —122 ; sp. gr. at 15® = 0*7652. 
Hydrobromic acid resolves it into isobutyl bromide and secondary 
butyl bromide. 

T&rtiary isohutyl ether cannot be obtained by the action of isobutyl 
bromide on the sodium-derivative of trimethyl carbinol, nor by the 
action of tertiary butyl bromide on sodium isobutyl oxide. Di¬ 
secondary butyl ether is obtained in mere traces by the action of the 
secondary bromide on the sodium-derivative of the secondary alcohol, 
hut the product consists mainly of the secondary alcohol and normal 
butylene. Secondary tertiary and.ditertiary buiyl ethers could not 
be obtained. , C. H. B. 
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Oxidation of GiyceroL By E. Eischeb and J. Tafel (Ber., 22, 
106—110; compare Abstr., 1888, l264i).—Tdhydroxyisobutyric acid, 
OH*C(CH2-OH)2-GOOH, is obtained yhen glycerose (250 grams) is 
mixed with anhydrous hydrocyanic acid (30 grams) and allowed to 
remain, for 12 hours at 50° and a second 12 hours at dO'* in a well- 
closed vessel. After the removal of the excess of hydrocyanic acid, 
the product is concenti’ated to 150 c.c., saturated with hydrogen 
chloride in a freezing mixture, and allowed to remain two days at the 
ordinary temperature. It crystallises from alcohol in slender, colour¬ 
less prisms, melts at 116% and is readily soluble in water, sparingly 
soluble in alcohol, and almost insoluble in ether, benzene, and chloro¬ 
form. The calcium salt, with 4 mols. H2O, crystallises in slender; 
matted needles ; the lead salt, with 1 mol. H3O, crystallises in slender, 
colourless prisms; the normal barium salt could not be crystallised ; 
the basic barium salt, GiHsOsBa, is precipitated from a hot solution of 
the acid in slender needles; the strontium salt crystallis^ in slender 
needles; the sodium, salt in prisms. On reduction with hydriodie 
acid and amorphous phosphorus in a reflux apparatus, trihydroxy- 
isobutyrio acid is converiyed into a mixture of acids containing 
iodine, and these, by farther reduction with zinc-dust and dilate 
sulphuric acid, yield isobutyrie acid- 

Diiodoisohutyric add, C4H602I2, can be extracted by ether from the 
product obtained on reducing trihydroxyisohutyrie acid with hydr- 
iodic acid and amorphous phosphorus. It crystallises from water in 
long, colourless needles, melts at 127°, and is very readily soluble in 
alcohol and ether. 

In addition to trihydroxyisobniyric acid, a small yield of erythro- 
glueic acid is also obtained entreating glycerol with concentrated 
hydrocyanic acid. W. P. W. 

Extraction of Sorbite. By O. Txncbnt and Delacharal (Oompt 
rend., 108, 147—148).—The fermented juice of Sorhus oAmupwria is 
concentrated in a vacuum to one-third of its volume, and 10 grams are 
heated with excess of sulphuric acid, evaporated to dryness, the 
residue calcined, and the combined sulphuric acid estimated. The 
amount of sulphuric acid required to convert into sulphates all the 
bases in the juice is calculated from this result, and this quantity of 
acid is added to the concentrated juice, which is then diluted with 
its own volume of water and twice the volume of alcohol. The 
calcium and potassium, which interfere with the crystallisation of 
sorbite, are thns almost completely precipitated in the form pf 
sulphates. The liquid is Altered, the alcohol distilled off, aud the 
residue exactly neutralised with barium hydroxide, evaporated to a 
syrup, and extracted with boiling alcohol of 95% which dissolves 
jsdmost pure sorbite, aud leaves in combination with the barium the 
viscous acid substances which usually interfere greatly with crystal* 
lisation. When the alcoholic solution is concentrated, it leaves a 
syrup which after a few days deposits a large quantity of sorbite in 
Ibng needles. 

- Sorbite may be estimated in the form of dibenzoic acetal (following 
Afestract) in the following manner. The juice is conoeht]^atod in.a 
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vactmm to one-third its yolnme, mixed with excess of basic lead 
acetate, and the filtrate treated with hydrogen sulphide. The filtered 
liquid is concentrated in a vacuum to a thick syrup, mixed with its 
own weight of 50 per cent, snlphnric acid, and then with 80 per cent, 
of benzaldehyde. It rapidly becomes almost solid, owing to the 
formation of the acetal, which after 24 hours is thoroughly washed 
with water, dried, and weighed. 

In order to separate sorbite from the acetal, the latter is heated 
with water which contains a few per cents, of sulphuric acid and 
benzaldehyde, and the liberated benzaldehyde is distilled oS in a 
current of steam. The liquid is then treated with barium hydroxide 
to precipitate the sulphuric acid, and the barium present in the 
filtrate in the form of harinm benzoate is exactly precipitated by 
addition of sulphuric acid. The liquid is then cooled, treated with 
ether in order to remove benzoic acid, and concentrated in a vacuum 
to a thick syrup, which after some days deposits crystals of sorbite. 

C. H. B. 

Bibenzoie Acetal of BorMte. By J, MBUJfiEE {Gomft, rmd., 
108,148^—149).—Sorbite when treated with benzaldehyde in presence 
of sulphuric or hydrochloric acid yields a dibenzoic acetal, O20H22O6, 
which r^embles the dibenzoic acetal of mannitol in constitution and 
properties. It is a white, confusedly crystalline substance, which 
melts at about 160°, is insoluble in water and almost insoluble in 
hot alcohol, but dissolves more jseadily in boiling benzene, chloroform, 
and acetic acid. . 0. H. B. 

Invert Sugar. By E. Jtjnoifletsch and L. Geimbeet {Gaiwpt 
rmd.^ 108, 144—146; compare Abstr., 1888, 1266).—The rotatoiy 
power of pure levulose does not agree with that calculated for 
levulose from measurements with invert sugar, using Tnchschraid’s 
and Tollens’ formnlm, and assuming that invert sugar contains 
dextrose and levulose in equal molecular proportions. The rotatory 
power of pure levalose is not altered by admixture with pure glucose, 
and the authors find that the observed differences are due to the action 
on the levulose of the acids which are used to produce inversion. 

The rotatory power of a 10 per cent, solution of pure levulose increases 
from [«]j) = —94° 66' to —96° 78' when heated for half an hour at 
68° with 5 per cent, of hydrochloric acid. With a similar qnanmty of 
sulphuric acid, under the same couditions, the rotatory power rises to 
--99° 77'. There is no sensible variation in the results wheu the 
liquid is neutralised before the measurements are made. The action 
of strong inorganic acids on levulose takes place at once at the 
ordinary teanperature, oxalic acid behaves like the inorganic acids 
when heated, whilst formic and acetic acids of similar concentration 
do not affect the levulose. The rotatory power of glucose shows no 
valuations of f^his kind. 

The duration of the action of the acids used for inversion has long 
been known to affect the rotatory power of the product. 

Comparative experiments with levulose and invert sugar under the 
conditions *desoribed show tbak the :mtafory pow^ of the kvulose in 
the invert tsugar, [»]» ss — 96° agrees with that of pure levulose 
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•whicli "has been subjected to tbe same treatment, [a]D == —96° 78'. 
Oierget’s method of inversion by treating with 10 per cent, of hydro¬ 
chloric acid at 68° for 10 minates, gives a levnlose with a rotatory 
power of [aji) = —101° 30', whilst pure levnlose treated in the same 
way has a rotatory power of only [a]i) = — 97^^ 44', which is prac¬ 
tically the same as that obtained by treating levnlose with hydro¬ 
chloric acid in the cold. 

That these differences are due to the action of the inorganic acids 
is shown hy the fact that if sugar is inverted by treatment with 
h per cent, of acetic or formic acid at 100° for 30 minutes, the 
rotatory power remains constant even after prolonged heating, and 
the rotatory power of the levnlose which the product contains is 
identical with that of pure levnlose. Addition of hydrochloric acid 
to this product at once alters the rotatory power of the levnlose. 

It is evident that the levnlose contained in invert sugar which has 
been prepared in the usual way is not identical with pure crystallised 
levnlose, but is a product of the alteration of the latter by the action 
of the mineral lacicb employed. C. H. B. 

Fermentation of Galactose, Arabinose, Sorbose, and other 
Sugars. By W, E. Stoi^e and B. TolIiENs (Annalen^ 249, 257—272). 
—Most of the results, obtained by the authors have already been 
published (Abstr.^ 1888, 808). With yeast supplied with suitable 
nourishment, galactose ‘ ferments as completely as dextrose, but less 
rapidly. Sorbose ferments more slowly and less completely. Ara¬ 
binose and milk-sugar ferment very slowly and incompletely. Pure 
yeast does not bring about the fermentation of arabinose, 

' W. C. W. 

Formation of Pnifuraldehyde and Non-prodnction of Levu- 
linic Acid from Arabinose: Formation of Furfuraldehyde as a 
Test for Arabinose: Formation of Arabinose and Xylose from 
Malt Besidues. By W. E. Stoi^e and B. Tollens {Annalen, 249, 
227—245),.—In addition to the results which have already been pub¬ 
lished (Abstr., 1888,1060), the authors have obtained arabinose and 
xylqse from the malt which has been used for brewing. Purfuralde- 
hyde is formed when xylose is boiled with dilute acids. 

W. 0. w. 

Mannose. By E. Fischer and J. HiRSCHBEuaER 22» 

, 365—376).^—The authors hav^ simplified their method for the pre¬ 
paration of mannose (compare Abstr., 1888, 934) as follows:— 
Mannitol (3 kilos.) is heated at 40—45° with water ,(20 litres) and 
nitric acid of sp. gr. 1‘41 {10 litres) with constant stirring. In four 
to five hours, evolution of gas commences, and, as soon as it is found 
that a small portion of the solution, after neutralising with sodium 
carbonate, gives a dense, yellowish precipitate with phenyl hydrazine 
acetate, which is generally the ease after five to six hours, the opera¬ 
tion is brought to an end. The liquid is cooled to about 25° by 
throwing in ice, then made slightly alkaline with solid sodium car. 
bonata to destroy the nitrous acid, and finally acidified with acetic 
^4. Phenylhyd^ine (1 kilo,), dissolved in dilute acetih acid,'is 
' to the solulaon, and after an hour’s time the hydt^ 
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azoBe ig wasted and pressed. About one-quarter of the product is 
boiled for about 15 minutes with water (5 litres), the filtered solution 
decolorised by heating with zinc-dust and ammonia, and again filtered; 
the bydrazone sepamtes in pale yellow plates, and tbe mother-liquors 
are employed for recrystallising another portion of the crude product, 
this process being repeated six or seven times until tbe whole is 
purified. The yield of hydr€Lzone is, on the average, 10 per cent, of 
the mannitol employed. 

The pure bydrazone (100 grams) is dissolved in hydrochloric acid 
of sp. gr. 1T9 (400 grams), and, after keeping for half an hour, the 
solution is cooled in a freezing mixture, and the crystals separated by 
filtration. The filtrate is diluted with water (2 vols.), neutralised 
with lead carbonate, and filtered; the yellow solution is made alkaline 
with baryta, extracted with ether to remove phenylhydrazine and 
coloured products, then treated with carbonic anhydride, decolorised 
with animal charcoal, and concentrated to about 300 c.c. The residue 
is treated with sulphuric acid to precipitate the barium, neutralised 
with lead carbonate, filtered, evaporated in a partial vacuum, and 
ngain filtered. The filtrate is evaporated to a syrupy consistency, 
dissolved in absolute alcohol (5 vols.), treated with hydrogen sulphide, 
and, after separating the lead sulphide, the mannose is precipitated 
by adding a large volume of ether. It is thus obtained in tbe form of 
a colourless, syrup containing about 90 per cent, of sugar. 100 grams 
of the bydrazone yield 60 grams of the syrup. 

Mannose is precipitated in amorphous, white fiocka when ether is 
. added to an alcoholic solution of the syrup; on keeping under absolnte 
alcohol; tbe precipitate solidifies to a hard, colourless mass which, 
however, shows no distinctly crystalline structure. It is hygroscopic, 
deliquescent, and very readily soluble in water, but very sparingly 
in boiling absolute alcohol, and insoluble in ether. It does not 
produce a coloration in the magenta and sulphurous anhydride 
solution. Alcoholic potash precipitates a fiocculent, hygroscopic sub¬ 
stance from alcoholic solutions of the sugar; lead acetate and 
ammonia produce in aqueous solutions a precipitate which becomes 
yellow on keeping, or when warmed. The specific rotatory power is 
= 12*96, and 1 c,c. of Fehiing’s solution corresponds with 4*307 
milligrams of mannose. The quantity of mannose present in the 
solutions employed for the determination of the rotatory power and 
reducing power was estimated by means of the phenylhydra^one; as, 
however, this compound is not quite insoluble in water, there is a 
slight error in both determinations. Cane-sugar, maltose, raffinose, 
trehalose, various kinds of molasses, manna, potato-starch, lichenin, 
gum tragacanth, gum arabic, quince seeds, linseed, fieabane, and Car¬ 
ragheen moss were tested for mannose, but in no ease could the presence 
of this sugar be detected. Salep juice, however, as previously stated 
by Tollens and Gtens, on inverting, yields mannose which can be 
isolated by means of the bydrazone. The yield of hydra^ne is 5 to 
6 per cent, of the bulbs employed. 

When a dilute solution of mannose is heated at 110*^ for about four 
hours, humous substances are formed^ :and bn distilling the filtered 
Bolutibh it yields f orfurgildehyde.. 
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Ijevulinic acid is formed, together wifch hmnotis snbstaiices, when 
mannose pkenylixydrazone is heated with fuming hjdroohlorie acid. 

When mannose (0‘25 gram) is heated for three hours with 7*5 per 
cenh hydrochloric acid (32 c.c.), small quantities of humous substances 
are formed, but only 0*07 gram of the mannose is decomposed. 
(Compare Sieben, ZeiL anah Ohem.^ 24,138.) 

Mannose (50 grams) dissolved in water (250 grains) was mixed with 
anhydrous hydrogen cyanide (18 c.c.) and a few drops of ammonia, 
and kept in a closed vessel at the ordinary temperature j a flocculent 
substance soon separates, and after three days the reaction is brought 
to an end by warming at 50^^ for four hours. The flocculent product 
seems, from its behaviour towards alkalis and iron salts, to be the 
amide of mannosecarboxylic acid; it is insoluble in hot water, and, 
after decolorising with animal charcoal, alcohol precipitates from the 
solution a white, amorphous powder melting at 182—183® with decom¬ 
position, The filtrate from this amide contains considerable quantities 
of the ammonium salt of the acid. 

Barium mannosemrhoxylate, (C^HiaOg)^®? is prepared by evapo¬ 
rating the crude product of the action of hydrogen cyanide on 
mannose tmtil free from hydrogen cyanide, adding water and baryta 
(80 grams), and again evaporating until the evolution of ammonia 
ceases. The residue is dissolved in water (4 litres), carbonic anhydride 
passed through it, the solution decoloris^ with animal charcoal, and 
evaporated until the barium salt commences to separate; further 
smali quantities can be obtained by mixing the mother-liquor with 
alcohol and ether. The yield is almost theoretical. It is a Colourless, 
semicryshalline compound, and is moderately soluble in hot water, 
but only very sparingly in cold water, and insoluble in alcohol. 

The lactme^ is obtained when a hot, aqueous solution of 

the barium salt is decomposed with the requisite quantity of sulphuric 
acid. It crystallises in needles, melts at 148—^150°, and is very readily 
soluble in water, but only moderately in absolute alcohol, and insoluble 
in ether. 

A second product, probably mannoseoarboxylic acid, was sometimes 
obtained in small quantities in preparing the lactone; this substance 
has an acid reaction, melts at 167—169° with evolution of gas, and is 
more readily soluble in alcohol than the lactone. 

Heptylic acid (normal) is formed when barium mannosecarboxylate 
(35 grams) is boHed for five hours with hydriodio acid boiling at 127° 
(250 grams) and amorphous phosphorus (10 grams). The product is 
diluted with water, extracted ^vdth ether, and the extract shaken with 
mercury to remove iodine. The oil (27 grams) which is obtained oh 
evaporation is treated in the cold with zinc-dust and dilute sulphuric 
acid to reduce the iodine-compounds, which are present in consider¬ 
able quantities, and then distilled with steam. The distillate contains 
heptylic acid (=7 grams barium salt) and a neutral oil (2 grams) 
prol^bly heptolaotone. 

Mannose is readily omdised by bromine in aqueous solution ; the 
acid obtained seems to be different from gluconic acid. It is also 
oxidised by nitric acid, but the acid has not yet been investigated. 
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The componud described as pbeBylmannosazone (?oc. dt) is identical 
witb pbenylglncosazone. 

Erom tbe aatbors’ experiments, it follows tbat mannose is tbe 
aldehyde of mannitol, and has, therefore, the same constitution as 
dextrose, with which it is physically isomeric* Since the phenyl- 
hydrazones of mannose and dextrose are totally distinct sabstances, 
both of which are readily converted into one and the same osazone, 
N2HPh*CH*0(!N"aHPh)’[CH'OH]3’OHs*OH, it mnst be assumed that 
the isomerism of the two sugars is determined by the carbon-atom 
which is directly combined with the aldehyde-group. As dextrose 
has a much greater specific rotatory power than mannose, the former 
must be looked on as the dextro-, the latter as the Isevo-modification 
of the same system. The compounds which these sugars form with 
hydrogen cyanide are isomeric, as, probably, are also the corresponding 
carboxylic acids; as both sugars yield one and the same compound on 
reduction, some change mnst occur in the arrangement in space of 
the COH'CH*(OH)-group. The difference in behaviour on reduction 
seems to show that mannose, in its physical as well as chemical 
structure, is the true aldehyde of mannitol, whilst dextrose is the 
aldehyde of a physically isomeric hexahydric alcohol- F. S. K. 

Formation of Acrose from Pormaldehyde. By E. Eischeb 
and F. Passmoes (Ber,, 22, 3&9—^361).—^Formose (compare Low, J. 
pr. Ohem,, 33, 321), as the authors have previously shown, is a 
mixture of various aldehyde- and ketone-alcohols, which can be sepa¬ 
rated by means of the osazones. 

Fure «-acrosazone can be isolated as follows:—Formaldehyde 
(100 grams) in 3 per cent, aqueous solution is first treated as described 
by Low, the solution is then neutralised with acetic acid, and warmed 
on the water-bath for four hours with a mixture of phenylhydrazine 
(100 grams) and 50 percent, acetic acid (100 grams). The cold 
solution is filtered, and the residual mixture of osazones dried on 
porous plates, and then extracted several times, first with cold 
benzene, and then with ether, to remove resinous products and the 
more readily soluble osazones. The dirty yellow, crystalline residue 
(20 grams) is extracted with water (6 litres) to remove phenylform- 
osazone, washed twice with cold, absolute alcohol (10 c.c,), aud then 
boiled twice for a long time with alcohol (10 e,e.). a-Acrmazom 
(1*1 gram) remains as a yellowish-green powder, and cannot be. 
purified by recrystallisation. It is therefore convert^ into the oeone 
warming for one minute at 45® with fuming hjdrochibrio acid ; 
the cold solution is separated from the phenylhydrazine salt, diluted 
with water (5 vols.), neutralised with lead carbonate, and filtered. 
The filtrate is warmed with phenylhydrazine acetate,, and the osazone 
which is formed is obtained pure by recrystallising from a large 
quantity of hot alcohol. The compound thus prepared has all the 
properties of a-acrosazone. 

The fact that acrose is very nearly related to the naturffly ocourriDg 
saccharoses lends considerable probability to Baeyer% views con¬ 
cerning the fonnation :of grape-sugar in the vegetable kingdom. 

F« S. E* 
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Compounds of Phenylhydrazme witli Sugars. By E. Eischer 
(Ben, 22, 87—89; compare Abstr., 1888, 1267).—The author pro¬ 
poses “osone” as a general term for compounds of the type of 
oxyglucose, and thronghont the paper refers to this compound as 
glneosone, 

Griucosone reacts with methylphenylhydrazine in alcoholic solution 
in the cold, forming glucosme meihglphenylhjdmzone^ 

CeHioO^iN-NMePh, 

which crystallises from water in slender, colourless scales, and melts 
at 171° when rapidly heated; with an excess of the hydrazine in acetic 
acid solution, however, methylplienylglucosazone^ C 20 H 26 K 4 O 4 , is obtained, 
and this crystallises from benzene in slender, yellowish-red needles 
melting at 152° with decomposition. When treated in aqueous 
solution with solutions of orthodiamxnes free from acids, glneosone 
readily yields condensation compounds; thus, with orthotoluylene- 
diamine, it forms anhydroglnmrnetaparadiaimdotoluene, C 13 H 16 N 2 O 4 , 
which crystallises in colourless, slender needles and melts at a few 
degrees above 180° with decomposition (compare Griess and Harrow,, 
Abstr., 1887, 930). 

Glneosone decomposes into a mixture of humous substances and 
furfuraldehyde when heated in dilute aqueous solation at 140° for 
several hours, and into humous sahstauces, cai‘bouic anhydride, and a 
small quantity of levulinic acid when heated with hydrochloric acid. 
It is readily reduced by means of zinc-dust and acetic acid at 100°, 
and is thereby converted into levulose. 

Qaladosone and rkamnosme have been prepared from ^lactose and 
rhamnose (isoduicitol) by methods similar to that adopted for the pre¬ 
paration of glneosone. W, P. W. 

Synthetical Experiments in the Sugar-group. ByE. Pisoher 
and J. Tajel (Per., 22, 97—^101; compare Abstr,, 1888, 858).— 
a^Acrosone is obtained when a-acrosazone is rapidly heated to 46° witih 
20 times its weight of fuming hydrochloric acid (sp. gr. = 1*19), 
maintained for one minute at this temperature until phenylhydrazine 
hydrochloride begins to crystallise out, then rapidly cooled to 25° and 
kept at this temperature for 6 to 10 minutes until the reaction is 
complete. The product is purified by the method employed in the 
case of glneosone (oxyglucose) (Abstr., 1888, 1267), and the yield 
amounts to about 60 per cent, of that theoretically possible. It is a 
colourless syrup, which solidifies in the cold to a hard, amorphous 
mass, and in dilnte aqueous solution reacts with pbenylhydrazine 
acetate in the cold, forming a-acrosazone. On treatment with ortho- 
toluylenediamine, a-acrosone is converted into a compound, which 
crystallises in slender needles, becomes brown at 180° and melts at 185° 
with decomposition, thus closely resembling anhydrogincometaparadi^ 
amidotoluene (compare preceding Abstract). When heated in aqueous 
solution for several hours at 140°, «-acrosone decomposes into humous, 
substances and fnrfuraldehyde, and when heated with 18 per cent, 
hydrochloric acid at 100 ° for six hours it decomposes into humous Stih- 
and a small quantity ( 2 | per cent,) of levulinic acid. ' . 
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a-Acrosei GJlnO^, is formed by Tieating a-acrosone in dilute aqueous 
solution at 100® with, zinc-dust and acetic acid. When the reduction 
is complete, tbe solution is freed from zinc by means of bydrogen 
sulphide, evaporated to dryness in a vacuum, and the residue 
extracted with, absolute alcohol, the concentrated alcoholic solution 
being finally precipitated by ether, a-Across is a sweet syrup which 
reduces Fehling’s solution, yields a-acrosazone on treatment with 
phenylhydrazine acetate at 100®, and is fermentable by yeast. On reduc¬ 
tion with sodium amalgam, it is converted into aantol, 06 Hi 40 fl, which 
crystallises in spherical aggregates of thin plates, melts at 164—165®, 
has a sweet taste, does not reduce alkaline copper solution, is readily 
soluble iu water, very sparingly soluble in alcohol, and, in short, 
differs only from mannitol in being optically inactive. W. P. W, 

Ehanmodiazine. ByB. and K. Chodowsky (Per., 22, 

304—305).—^Rhamnodiazine, CisHasOgFs, is formed when rhamnose is 
treated with ammonia and ethyl acetoacetate(2 mols.) at the ordinary 
temperature in methyl alcohol solution. It separates after a few 
days in long, soft needles, and is purified by recrystallising first from 
alcohol and then from hot water. It melts at 186° and is decomposed 
when heated more strongly; it is soluble in alcohol and hot water, but 
only sparingly so in chloroform, and insoluble in ether, light petro¬ 
leum, and carbon bisxilphide. It dissolves in large quantities in 
glacial acetic acid, with which it probably combines; the compound is, 
however, unstable, as rhamnose crystallises from the solution after a 
short time. It reduces Fehling’s solution and a neutral solution of 
silver nitrate very readily, but ammoniacal silver nitrate solution is 
only very slightly acted on. 

Other glucoses seem to yield similar compounds when treated with 
ethyl acetoacetate or ketones and ammonia as described above; these 
substances are not easily obtained in crystals. F. S. K, 

Oxidation of Milk-sugar. By B. Fischer and J. Meter (Ber., 
22, 361—364).— LactoMonic add, is obtained when miik^ 

sugar (1 part) dissolved in water (7 parts) is treated with bromine 
(1 part) at the ordinary temperature, the noixture being frequently 
shaken. The bromine dissolves in the coui'se of one to two days and, 
after keeping for another 48 hours, a stream of air is passed through 
the solution to drive off most of the free bromine, the remainder being 
converted into hydrbbromic acid by passing hydrogen sulphide into 
the cooled solution. The quantity of hydrobromic acid pr^ent 
having been ascertained by titrating a portion of the solution with 
silver nitrate, the calculated quantity of lead carbonate is added, and 
the hydrobromic acid remaining in the filtered solution is carefully 
precipitated with silver oxide. The solution is filtered,' treated with 
hydrogen sulphide, and the filtrate evaporated. The .acid, syrupy 
liquid thus o&ained is agitated for a long time with large quantities 
of cold glacial acetic acid to remove reducing gi:^bstanceB and other 
pr(>duct8, the colourless residue, the weight of which is,about one- 
lihird that of the lactose employed, is dissolved in water and the 
warm solution precipitated with a hot^ concentrated solution of basic 

TOL. m. 
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lead acetate. The solution of basic lead acetate is prepared by dis¬ 
solving the neutral salt (2 jparts) and lead hydroxide (1 part) in hot 
water (3 parts) and dissolving the crystals, which separate on cooling, 
in pure, hot water. The precipitated lead salt is quickly separated by 
filtration, washed with hot water, and then suspended in cold water 
and decomposed with hydrogen sulphide. The filti’ate is evaporated 
on a water-bath in a partial vacuum, the residue treated with alcohol 
and ether to remove acetic acid, and finally dissolved in a small 
quantity of water and reprecipitated with alcohol and ether. 

Lactobionic acid is a colourless, strongly acid syrup, and is very 
readily soluble in water but only very sparingly in alcohol and cold 
glacial acetic acid, and is insoluble in ether. It decomposes carbonates, 
but does not reduce Pehling’s solution even on boiling. The calcium^ 
^Ci 2 B- 2 iOi 3 ) 2 C 2 tj, hcLTttiTyij ( 0 i 2 B[ 2 i^i 2 ) 2 ®Sj coid/fnvhv/iyi^ and l&cid/ salts were 
prepared by warming an aqueous solution of the acid with the corre¬ 
sponding carbonate; they are all insoluble in alcohol, but readily 
soluble in water excepting the basic lead salt. On evaporating the 
aqueous solution over sulphuric acid, the salts are obtained in the form 
of syrups which gradually solidify but do not clearly show a crystal¬ 
line structure. 

Lactobionic acid is decomposed into galactose and gluconic acid 
when warmed with dilute mineral acids. The pure acid was heated at 
100® for an hour with 5 per cent, sulphuric acid; the gluconic acid 
was then isolated by means of the barium salt, and identified by con¬ 
verting it into the calcium salt (Kiliani, Annalen^ 206, 184), The 
filtrate was evaporated, and the galactose, which crystallised from 
the solution, identified hy converting into the osazone. 

The formation and decomposition of lactobionic acid confirm 
Fischer’s conclusions (Abstr., 1888, 1267) with regard to the consti¬ 
tution of milk-sugar. 

An acid, isomeric with lactobionic acid, can most probably be 
obtained from maltose by the process described above; this compound, 
on inverting, should yield gluconic acid and dextrose. F. S. K. 

Derivatives of Tiimethylenediamine, By 8. GrABRiEL (Ber22, 
224—226).—^p-Hydroxytrimethylenediphthalimide (Goedeokemeyer, 
Abstr., 1888,1294) is b^t prepared by heating an intimate mixture of 
a-dichlorhydrin (13 grams) and potassium phthalimide (37 grams) 
at 140—150°; as soon as the reaction commences, the mixture is 
cooled to about 100° and finally heated at about 160—180° for half , an 
hour. The crude product is reorystallised from acetic acid, and 
washed first with dilute alcohol and then with water. The yield is 
50 per cent, of the theoretical quantity. When /SJ-hjdroxytrimethyl- 
enediphthalimide is heated at 200° with concentrated hydrochloric 
acid, it -pelds hydroxytrimethylenediamine hydrochloride, and when 
treated in like manner with hydrobromic acid of sp. gr. 1*49, it is 
converted into the corresponding hydrobromide. 

fi-BroTruitriineihylenediamine hydrobromide^ ,OHBr(OH^*NH 2 ) 2 , 2 HBr, 
is obtamed when the preceding compound (15 grams) is heated for 
four hours at 200—210° with hydrobromic acid (45 o.c.) safcurated at 
0*^; product is dissolved in cold water,' the filtered solution 
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eyaporated to dryness, and the residue recrysfcallised from dilute 
alcohol. It crystallises in plates, decomposes at 210—215^^, and is 
readily soluble in water but sparingly so or insoluble in absolute 
alcohol. The picrate^ C3H9Br]!72j2C6H^307, melts at 215—^217“ with 
previous softening, and is soluble in hot water. The auroehloHde, 
crystallises in plates. The platinochloTide, 
C3H9BrK3,H2Pt0le, crystallises in orange-yellow plates. The ferro- 
cyanide, (C3lE9Brlt2)2,4P®(C17)6, is a colourless, granular, crystalline 
salt, P. S. K 

Action of Sulphtirons Anhydride on Tiglic Aldehyde. By 
F. H. Haymann (MonatsJi., 9,1055—1066; compare Abstr., 1833, 570, 
and this voh, p. 121).—^Excess of sulphurous anhydride was passed 
into water (50c.c.) containing tigHe aldehyde (5 grams) ; the mixture 
being kept cool by means of ice. The saturated solution was placed 
in a closely stoppered bottle, well shaken and allowed to remain for 
three hours at the ordinary temperature, when the solution was 
neutralised in the cold with barium carbonate; on concentration in a 
vacuum at a temperature not above 35°, a quantity of barium sulphite 
separated, and on further concentration, a gummy mass remained, 
which consisted of a mixture of barium hydroxypentanedisuiphonate 
and barium valeraldehydesulphonate. When the saturated solution 
was heated in sealed tubes for four hours at 65°, and then treated in 
a way similar to that above mentioned, the same results were obtained- 
Hydroxypentanedisuiphonate was, however, completely converted into 
the mono-acid when heated at 100°, 

On reduction with sodium amalgam in a solution always containing 
a small quantity of uncombined sulphuric acid, both valeraidehyde- 
sulphonic acid and hydroxypentanedisulphonic acid gave hydroxy- 
pentanesulphonxc acid, S 03 H'CMeBt*CH 2 * 0 fI, the latter with forma¬ 
tion of sulphuious anhydride. On heating with lime, sodium 
hydroxypeninnesuiphonate yielded a mixture of tiglyl alcohol and 
methylethylcarbin carbinol, CHMeEt*0H2*0H; whilst sulphovaleric 
acid was formed on oxidation with bromine-water. G. T. M. 

Metacetoue. By E. Fischeb and W* J, Laicock (Her., 22, 
101-—105).—By distilling sugar with lime, Fremy obtained a com¬ 
pound boiling at 84°, which he termed metacetone, and to which he 
ascrihed the formula CgHioO. An examination of the products obtained 
by distilling sugar with lime under the conditions described by 
Gottlieb (Annalen, 62,127) shows that metacetone does not exist, and 
that Fremy’s substance is a icoixture of propaldehyde, dimethylfur- 
furan, and a third hydrocarlK>n-Iike compound. 

When sugar is ^stilled with three times its weight of lime, a 
distillate is obtained which separates into an aqueous and an oily 
layer. The aqueous layer contains mnch acetone. > The oily layer can 
be separated into two fractions boiling at 30—115° and 115—280^ 
respectively. The compounds contained in the first fraction were 
recognised by the hydr^t 2 K>nes obtained by treating it with phenyl- 
hydSi^e, and they compiised acetone^ hydrocarbons, and furiier 
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propaldeiiyde, dimetliylfurfuraii, and probably bigber and lower 
homolognes of these. 

An. examination of the “light oil” from wood-tar shows that prop- 
aldehyde and dimethylfnrfnran are present. W. P. W. 

Chlorocrotonic Acids. By A. Eoll {AnnaUn^ 249, 803—826). 
—By the action of pbospboms pentacbloride on the ethylic salt of 
methylacetoacetic acid, Isbert (Abstr., 1886,1010) obtained a mixture 
of ethyl mono-and di-chloromethylacetoacetates anda-methyl-/3-chloro- 
tetracrylic acid. The author jSbods that the yield of acid is^ consider¬ 
ably increased by adding the ethyl salt of methylacetoacetic acid to 
an excess of phosphorus pentacMoride, warming the mixture at 70®, 
and when cold, pouring the product into water. Methyl e»-methyls 
fi-cMorotetracrylate is a mobile liquid boiling at 158*5° (corr.), sp. gr. 
1*131 at 15°. The ethyl, propyl, and isohufyl salts boil respectively 
at 171—172°, 189—190°, and 201—202°. The copper salt is not 
crystalline. The ethyl salt is decomposed by a strong solution of 
potassium hydroxide, yielding alcohol and ethyl methyl ketone. 
Methyl a-methyl-^-chlorotetracrylate is acted on by sodium ethoxide 
and propoxide, yielding the methyl a-methyl^p-ethoxytetracrylate and 
methyl a-methyl-fi-propoxytetracrylate respectively. The former boils 
at 208—204° and the latter at 215—^216°. 

a^Mhyhp-chlorotetracrylic acid is freely soluble in alcohol and ether. 
It crystaHises in colourless needles, melts afc 49*5° and boils at 215°. 
The methyl salt boils at 166—167®, sp. gr. 1*087 at 15°. The ethyl salt 
boils at 182—183°, the yropyl salt at 197—198°, and the isobutyl salt 
at 207—208°. The zinc salt, (C 6 H 8 ClO 0 ) 2 Zn -f 1 -|H 20 , forms needles^ 
and the magnesium salt, (C 6 H 8 C 103 ) 2 Mg 4-2H^O, crystallises in 
plates. The copper salt is an insoluble amorphous powder. The 
potassium salt is decomposed by potassium hydroxide at 150°, forming 
methyl propyl ketone. Sodium methoxide and ethoxide act on the 
methylxe salt of ethylchlorotetraerylio acid, forming the methyl salta 
of a-ethyl-^-methoxy-, and <;d-ethyl-y3-ethoxy-tetracrylio acids boiling 
at 188—190° and 208—209° respectively. 

The preparation of ^-chloroquartenyHc acid has been described by 
Greuther and Brolich. The ethyl salt boils at 155—156°. It is con¬ 
verted into ethyl ^-ethoryquonrUnylaie^ CH 2 !C(OEt)’OH 2 *COOEt, by 
the action of sodium ethoxide. This compound readily crystallises in 
rhombic plates. It melts at 29*5° and boils at 191—192°. 

W. 0. w. 

Ketosnlphidee and Ketosnlphide-acids. By A. Belisle (Bcr., 
22^ 806—809).—The compound obtained by treating ethyl aceto- 
acetate mth sulphur dichloride (compare Abstr., 1887, 915) has lie 
composition OiaHigOeS,'and is identical with the substance prepared by 
Buchka (Abstr., 1885,1200) from ethyl sodacetoacetate and sulphun 
monochiofide. It separates from benzene in well-dehned crystals 
melting at 83—84°, but after, recrystaliising from alcohol it has no 
well^efined melting point. When treated with reducing agents^ 
hydrogen sulphide is evolved, so that the constitatioh of this com- 
^tmdis iHrobably SCO-OMeip&OOOEt)^., ^ 
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Acetonylplienyl sulphide, G^HioOS, is obtained by gradually adding 
the calculated quantity of chloracetone to a well-cooled mixture of 
ether and sodium thiophenoxide (KaSPh), the whole being constantly 
shalcen. It separates from ether in large, well-defined crystals, melts 
at 34—35®, boils at about 143—145° (15 mm,), and is moderately 
soluble in alcohol, but only sparingly in light petroleum. It dissolves 
in concentrated sulphuric acid^with a yellowish-red coloration, which 
turns dark-violet on warming. The hydrazone melts at 82—83°. 

Fhenylacetonylphenylsulphide, CiiHwOS, prepared in like manner 
from bromacetophenone and sodium thiophenoxide, crystallises from 
^ alcohol in colourless needles or plates, melts at 52—53®, and is very 
reaffly soluble in ether and acetone. 

JEJthyl ^•ihiophenyllevuUnaie, CjsHieOsS, can he obtained from 
sodium thiophenoxide and ethyl bromolevulinate as described above ; 
it is a liquid boiling at 196—197° (15 mm,). P. S. El 

Molecular Weight of Pentic Acid. By B. Moschbii.es and H. 
COEXELius {Bar,, 22, 243—244; compare Abstr., 1888, 1272).— 
Determinations of molecular weight by Baoult’s method made with 
ethyl pentate in glacial acetic acid solution gave the numbers : 153, 

155, and 158, and thus confirm the formula 

K H. M. 

Eetomc Acids. By J. Sbissl (Anmlen, 249, 272—^303).— Ohlaro- 
lemlinio add, C 6 H 7 CIO 8 , is the product of the action of phosphorus 
pentachloride on levulinic acid. It is a pale-yellow oil which cannot 
be distilled. Ho salts of the chlorinated acid could be obtained by 
neutralising the acid with bases or eaxbonates. Chlorine converts 
levulinic acid into dtcJihrolevulimc add, O 5 H 6 OI 2 O 3 ; this is crystalline 
and melts at 77°. When phosphorus pentachloride acts on ethyl 
levnlinate, a mixture of the ethyl salts of mono- and di-chlorolevulinic 
acids is formed. 

Pyruvic acid is less readily attacked by chlorine at the ordinary 
temperature than levulinic acid. A mixture of the ethyl salts of mono- 
and di-cMoropyruvic acids is formed by the action of phosphorus 
pentachloride on pyruvic acid. Dnder similar treatment^ ethyl 
pyruvate appears to yield a mixture of ethyl tri- and tetra-chloropro- 
pionates: W. 0 , W. 

Potassium Autimony Oxalate. By E. Waoneb {Ohem. ZeU,, 12, 
1726)*—The crystals of potassium antimony oxalate resemble in form 
those of oxalic acid; it gives a clear solution with small quantities of 
hot water, but with much water it is partially decomposed, a basib 
aniamony salt being deposited, whilst an acid s^t remains in solution. 
The finely powdered salt l<^e$ 2*5 mols. H 2 O at 75®, the rest of ils TOter 
is given ofi' at 130°, above which temperature further deeomp<mtion 
ensues. 

Commercial crystalline potassiim antimony oxalate has the compo¬ 
sition Sb 2 ( 0304)3 + + 8 H 2 O; the salt prepared by Souchay 

^and Benssen^s method has the same com^ition. - 

The antimony Was estimated both vmtunetrieally and gravimetri- 
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cally. In the former case, excess of — iodine solution was added to 

the neutral or feeble acid antimony solution, and titrated back with 
thiosulphate. Acid stannous solutions can be titrated in the same 
way nnder certain conditions. D. A. L* 

Symmetrical DimethylsTieeinie Acids. By 0. A. Bischoff and 
E. Yoit (Ber., 22, 389-^391; compare Abstr., 1888, 254 and 1057).-^ 
Antidimethylsnccinic acid (m. p. 120°) is obtained, together with the 
isomeric acid, by hydrolysing ethyl dimethylethenyltricarboxylate, and 
the two products can he separated by recrystallising from water. Its 
solubility in water at 14° is 1 : 33*3, that of the para-acid 1 : 97. 
It is directly conTerted into pure pyrocinchonic acid when treated 
with bromine at 130°. The ethyl salt is a colourless oil, boils at 
221—222°, and is decomposed into ether and the anhydride when 
heated at a high temperature. The ccddum salt crystallises with 
2 mols. H 2 O and is insoluble in cold water. The silver salt is 
anhydrous and unstable. The anhydride, obtained by heating the 
acid at 200°, melts at 87°, and yields only tiie anti-acdd when treated 
with water. It is converted into pyrocinchonic acid when heated at 
90° with bromine in chloroform solution. The imide melts at 106'^, 
and yields only the anti-acid when treated with potash. The anil 
orystellises from hot alcohol in small needles and melts at 146®. 
The diamlide^ prepared by treating the chloride with aniline, crystal¬ 
lises from alcohol in colourless needles melting at 222°. It yields 
the anti-acid only when decomposed with potash. 

When paradimethyisuccinic acid is heated at 180—196°, it yields 
an anhydride which melts at 87°, and is very similar to that obtained 
from tbe anti-acid. This anhydride yields a mixture of both acids, 
the relative quantities of which vary with the length of time during 
which the original para-acid was heated. When the para-acid is 
treated with acetic chloride, it gives an anhydride melting at 38°, 
from which only the original acid is obtained. 

When the para-acid is heated with ammonia, it yields a mixture 
of imides which gives the anti-acid together with small quantities of 
the para-compound. The imide prepared by heating the para-ethyl 
salt with ammo nia, crystallises from benaiene, melts at 78®, and yields 
only the para-acid.^ ^ An anil, melting at 126°, was obtained; it gives 
about equal quantities of the two acids when treated with alcoholic 
potash. The^ anilide melts at 235°, and is very similar to the anilide 
of the anti-acid; it yields only the para-acid when decomposed with 
alcoholic potash. 

The para-acid yields pyrocinchonic acid when treated with bromine. 
No unsaturated acid, isomeric with pyrocinchonic acid, could be ob¬ 
tained either from the acid itself, or from the anhydride. 

WTien ethyl dimethylethenylcarboxylate is treated with chlorine 
and the product hydrolysed, pyrocinchonic acid, dimethylethenylcar- 
feoxylic ^d and the two isomeric dimethylsuccinic acids are obtained. 

' E' S K! 

JMa^ldlcarboxylie Acid (Kepitie Acid) aaid Diacet^ 
By G. DAiMMit, aaid H. EbiiMe '(Amjofew, 249,183-^214), 
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—^Metiiods of preparing kepitic acid have been described by tbe authors 
(Abstr., 188?, 362) and by Wislicenns 587). 

When an excess of bromine is added to a well-cooled solution of 
ethyl kepitate in carbon bisnlphide and the solution is kept in a cold 
place for 12 hours, monethyl dibromohepitate, 

OOOEt-CHBr-CO-CO*GHBrCOOH, 

IS deposited in transparent, colourless plates. The compound dissolv-es 
freely in chloroform and in water. It decomposes on exposure to 
the light or to a temperature of 70®. When bromine acts on a warm 
solution of ethyl kepitate in carbon bisulphide, ethyl tetr-ahromohepitate 
is formed; this substance crystallises in transparent prisms, soluble 
in carbon bisulphide. It melts at 119® and is not attacked by a solu¬ 
tion of sodium carbonate at the ordinary temperature. Alcoholic 
ammonia decomposes the compound and yields oxamide and dibrom- 
acetamide. The ethyl salt of tetrachlorokepitic acid is formed when 
chlorine is passed into a boiling solution of ethyl kepitate in chloro¬ 
form. Hantzsch and Zeckendorf (Abstr., 1887, 727) obtained this 
compound by actii:^ on ethyl dihydroxyquinonedicarboxylate with 
chlorine. Ethyl kepitate forms, with 2 mols. phenylbydrazine, a crys¬ 
talline compound, C 2 ( 1 ^ 2 HPh) 2 (CH 3 *COOEt) 2 , soluble in warm chloro¬ 
form ; it crystallises in pale yellow needles and melts between 160® 
and 180® with decomposition, Kepitic acid yields diacetyl or dimethyl 
diketone, CHs’OO'CO’CHa, on dry distillation or on boiling with dUnte 
sulphuric acid. Diacetyl is more conveniently prepared by the methods 
described by t. Pechmann (Abstr., 1888, 248 and 810). Hydroxyl- 
amine acts on diacetyl, formii^ the dioxime OH'NICMe-OMelHDH, a 
compound previously described by Schramm (Abstr., 1883, 573) 
under the name of ethylmethylacetoximic acid. The silver and 
copper salts of trimethylglyoxaline, C 6 H 9 N' 2 Ag and C 6 H 9 H 2 CU, are 
precipitated when diacetyl is added to silver nitrate or cuprous 
chloride mixed with a large excess of ammonia. In the presence of 
a small quantity of ammonia, diacelyl deposits a mirror of metallic 
silver from a solution of the nitrate. 

Bihromodiacetyl, OiSyBrsOa, prepared by adding , bromine to a solu¬ 
tion of diacetyl in carbon bisulphide, crystallises in flexible plates, 
melts at 116—117®, and is freely soluble in carbon bisulphide and 
chloroform. Diacelyl unites with hydrocyanic acid, forming the di- 
cyanhydrin ClT'CMe(OH)*OMe(OH)*CN, a hygroscopic substance 
freely soluble in water, alcohol, and ether. It is decomposed by water 
at 100® into diacetyl and hydrocyanic acid, and is conTerted by strong 
hydrochloric acid at the ordinary temperature into dimethylracemio 
acid^ * 

Bimethylracemic acid^ OOOH-CMe(OH)*GMe(OH)*GOOH, forms 
colourless crystals containing 1 mol. HaQ, and bears a close resemblance 
to iacemie acid and also to Bottinger’s dimethyltartaric acid. It is 
very soluble in water. The anhydrous acid melts with decomposition 
at 178—The following salts were prepared: C^HsOeHa, needle- 
shaped crystals, freely soluble; OsHgOeK, sparingly soluble in cold 
wa^r. The calcium and barium salts (containing 1| and 2 mols. 
M 2 O respectively) are obtained as crystalline precipitates on the 
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addition of calcium or barium chloride to a solution of the normal 
potassium salt, 

Soane Nitramines and their Preparation. By A. P. W. Pran- 
CHIMOXT and E. A. Klobbte (Bee, Trav. GMm.^ 7,343—35?).— Methyl- 
urethane, ]SrH 2 *COOMe, is obtained by dissolring the methyl salt of 
the nitro-derivative of ethylenediamidoformic acid (this Tol., p. 124) 
in a strong aqueous or alcoholic solution of ammonia. It crystallises 
from ether in large plates melting at 55—56°, and boils under a 
pressure of 760 mm. at 176*5—177*5°. Bthylenedinitramine is simul¬ 
taneously formed, as also a compound of the nitramine with ammonia, 
which is insoluble in ether but very soluble in water, and melts with 
decomposition at about 155—157®. The action of ammonia on the 
above methyl salt takes place in accordance with the equation 
C2H4[H*(N02)C00Me]3 +2IIH3 = + 21!rH3-OOOMe. 

By the action of methyl iodide (2 mols.) on ethyl enedinitramine 
(1 moL), a dimethyl-derivative, 02 H 4 (NMe*!br 02 ) 2 , is obtained, melting 
at 137®. A monomethyl-derivative, melting at 121—122°, is formed 
at the same time. Both these substances can he crystallised from 
water or absolute alcohol, the latter of the two being the more 
soluble. 

By the action of methyl carbonate (2 mols.) ontrimethylenediamine 
(1 moL), a white substance is obtained, crystallising from ether, in 
which it is but slightly soluble, in oblique rhombic plafces melting at 
74—75°. Analysis shows that it is methyl tTimeihylmedi<mMoformdie, 
CsH6*(NH*G0OMe)2. When treated with concentrated nitric acid, it 
is converted into methyl trimsthyknedinitramidofoTmafe, 

C3H6[N(N02)‘OOOMe]3, 

which crystallises from alcohol in long needles or prisms melting at 
89—90®. An aqueous solution of ammonia converts this last com- 
ponnd into a crystalline substance melting at 147°, which, when 
boiled with alcohol, loses ammonia and yields trimethylenedinUramine, 
C3H8(NH‘1102)2. The melting point of this compound is 67®. It is 
very soluble in water and alcohol, less so in ether and chloroform. It 
crystallises in short, thick prisms. When boiled with water contain- 
ing 2 per cent, of ^phuric acid, it loses nitrous oxide* It has an 
acid reaction and gives metallic derivatives. 

By treating pent^ethylenediamine in a similar manner, an analogous 
series of compounds were obtained. , Methyl pentdmethylenediamido* 
formate crystallises from water or alcohol in slender needles melting 
at 114°. Methyl pentametliylmedmitramidoforrmte crystallises fcom 
ether and alcohol in small prisms melting at 37°. Feniamethylenedi* 
mtramiue crystallises in oblong plates melting at 59—60°. It is very 
soluble in water and alcohol, and when boiled with water containing 
sulphuric acid loses nitrous oxide, giving at the same time an oily 
sulitance which is volatile in steam. 

By treating monomethylamine with an aqueous solution of methyl 
cWoroformate, methyl methylamidoformate, ]^H*Me'OOOMe, is ob- 
tamed, which, on nitrating, subsequent treatment with ammonjia and 
^ffing in alcoholic solution, gives rneihylmtrmmm, . This 
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nitramiae crystallises in long, colourless, flat needles melting at 38®. 
It has a Tery acid reaction. By the action of methyl iodide and 
alcoholic potash, it is converted into dimethylnitramine. 

MTiylnitrammSy NHEt'ITOa, maybe similarly obtained from ethyl- 
amine. By evaporation of the alcoholic solution and cooling, crystals 
are obtained which melt at 3“. 

The authors believe the method used for the preparation of the 
above nitramines from primary amines to be one of general applica¬ 
tion. H. 0. 

Paradiethylbenzene. By A. Voswineel (Ber,, 22, 315—317).— 
Paradiethylbenzene boils at 182—183®, and when boiled with dilute 
nitric acid yields parethylbenzoic acid and terephthalic acid. 

Cadmium paradiethylhenzenesulphonate, (C 6 HsEt 3 -S 03 ) 2 Cd -f H^O, 
crystallises very readily in flat, colonrless prisms, whereas the salt of 
the corresponding mefca-aeid is very readily soluble in water. The 
mlplionamidey CsHaBta'SOslffia} crystallises in microscopic needles and 
naeits at 85°* 

Tetrabromoparadiethylbmzene, C 6 Br 4 Et 2 , crystallises in needles melt- 
i^ at 112®. The miro-compound, G6H3Et2*]3'02, is a heavy, brownish 
liquid boding at 155° (23 mm.) with partial decomposition. The 
um^db-derivatiye is a biight-jellow liquid boiling at 140—^142® 
(20 mm.); the hydrochloride^ crystallises in colourless 

needles and turns reddish-brown on exposure to the air. Acetoparadi’^ 
etJiylanilide^ OeHsEta'llTBAc, crystallises in colourless plates and melts 
at 99®. 

Faradieihylphenol^ C 6 H 3 Et 2 *OH, prepared by melting the sulphonic 
acid with potash, is a yellowish liquid boiling at 126—127° (17 mm.). 
It is sparingly soluble in cold water, the solution having a burning 
taste and a phenol-like odour. Eerric chloride gives no coloration, but 
bromine-water produces a white precipitate in an aqueous solution. 

Faradieihylthiophenol, GfiH 3 Et 2 *SH, prepared by treating the sul- 
phonic chloride with zinc-dust and reducing the salt obtained, is an 
almost colourless, disagreeably smelling liquid boiling at 113° 
(18 mm.) E. S. K. 

Nitrobromooymene and ISTitrocilorocymene* By M. Eii^Kri 
and E. O^osk^azzeUa, 18, 290—297 ).*—Mononitroiromocymme ftom 
thymol, G6H2PrMeBr*N02 [1: 4 : 2 : 5], is obtained pure by adding 
the bromocymene (parapropylmetabromotolueuc) (1 part) rapidly io 
nitric acid of sp. gr. l48 (5 parts), cooled to 12—16®, keeping the 
temperature within these limits whilst the mixtxu’e is occasionally 
agitated; after an hour, the product is poured into water, the oil well 
washed, and distilled in a current of steam. If no more than 80 grams 
are operated on at a time, it does not contain either a dinitro-com- 
pound or nnaltered bropiocymene. The pure mononitro-derivative is 
an oil which is heavier than water; it is rapidly oxidised by boiling with 

^ The authors distinguish the brondiie aud chlorine derivatives obtaiued by the 
acrion of phosphorus perridoride or perbroimde on thyftiol as chloro- or bromo- 
(^mene from thpnol, whilst those obtained from oymejte hj'iibe tuMon of bromiiie 
or chlorine are designated as chloi^ or bromo^eymene from cymone. 
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nitiio acid of sp. gr. 1’39, yielding tromonitrotoluic and melting at 
199—200®. It dissolves in nitric acid of sp. gr. 1*52, cooled to 0°, with 
formation of two dinitro-derivatives. 

J)initrohTomocymme{iTOT!i^jTnQV)j 06H2PrMeBr(N02)a[l :4:2:5: ?], 
is best prepared by allowing the bromocymene to drop slowly into 
nitric acid of sp. gr. 1‘52 (5 parts), cooled to 0®. The product is then 
poured into water, the precipitate washed, pressed between filter- 
paper, and crystallised from alcohol. The crystals are a mixture of 
two isomeric dinitro-derivatives, which appear to be isomorphons, as 
they cannot be separated by crystallisation. Attempts to separate 
them by distillation with steam were equally fruitless. On agitating 
the finely powdered mixture with ether at the ordinary temperature, 
evaporating the solution and crystallising the residue repeatedly from 
alcohol, a compound was obtained with a constant melting point of 
125—126®. The other isomeride, which seems to melt at about 94®, 
is also formed in small quantity along with bromonitrotoluic acid, 
when the mononitrobromocymene is treated with nitric acid of sp. gr^ 
1'395 as stated above. It could not be obtained in a pure state, however. 

MonomtrocJilorocymene (from thymol), C6HgPrMeCl*N02 [1:4:2:5]. 
This is prepared Hke the brominated derivative. Like the latter, it 
yields ohloronitrotoluic acid melting at 180—^181° when boiled with 
nitric acid of sp. gr. 1*39. 

Bimtrochlorocymme (from thymol). Like the brominated deriva¬ 
tive, the ehlorocymene yields a misture of two dinitro-derivatives, 
which could not be separated; one appears to melt at about 80®, the 
other was prepared in a pure state by Ladenburg and Engelbreoht by 
the action of phosphorus pentachloride on diuitrothymoL 

Mmionitrohromocymene (from cymene),0,jH2prMeBrN02 [1 *-4: 3 :?], 
is best prepared by allowing the bromocymene (parapropylorihobromo- 
toluene) to drop slowly into cooled nitric acid, sp. gr. 1^48 (5 parts); 
the two liquids should be left in contact with occasional agitation for 
8 to 10 hours and then poured into water. The product is washed 
with sodium carbonate solution to remove a little bromotoluic acid 
formed at the same time, distilled in a current of steam, dried over 
snlphni'ic acid in a vacnum, and distilled under diminished pressure 
(b. p. 210—211° at 100 mm*). It is a red liquid which distils at the 
ordinary temperature at 289—291° with partial decomposition. 

Dinitrohromooymene (from cymene), prepared as already described. 
The product is a dark-red liquid which, after a time, deposits crystals ; 
these, when separated, pressed, and recrystaliised, form bright- 
yellow prisms which melt at 95—96”. The red oil is an isomeric 
dinitro-compouud containing some of the solid in solution. 

Mmmiiirochlorocymene (from cymene), prepared like the brominafeed 
derivative, is a dark-red liquid. The dinifroohlorocymene crystallises 
in bright-yellow prisms which melt at 109—110®, A liquid isomeride 
seems to be formed at the same time. 

There is a marked difference in the action of light on these dinxtro- 
derivativeSj those from cymene rapidly becoming red on exposure, 
whilst the corresponding compounds from thymol are unaffected. 

0,1. a 
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Oxidatioii of tlie Olilorocyinene and Bromoeymene from 
Thymol and from Cymene. By M. Bileti and P, Ceosa 
{Gazzetta^ 18, 298—313).—In a former paper (Abstr., 1887, 37) the 
authors showed that the chlorocymene from thymol when oxidised 
by nitric acid of sp. gr. 1*24 to 1*29, gave metaehlorocxtmic, ortho- 
chloroparatolrdc, and chloroterephthalic acids, whilst the brominated 
derivative, with acid of sp. gr. 1 * 20 , gave bromocumic acid, and with 
acid of sp. gr. 1*29 the same product, together with bromonitrotoluic 
acid, bromoterephthalic acid, and bromonitrocymene. Acid of 
sp. gr. 1’39 gave the two acids last mentioned with mere traces of 
bromocumic acid. 

The authors have repeated Landolph’s and Gerichten's experiments 
on the oxidation of the bromo- and chloro-cymenes from cymene 
(Ber., 5, 268; 10, 1249; and 11, 366), and confirm their results, 
except that they found that the chiorocymene boils at 216—218® 
instead of at 20&—^211®, as stated by Gerichten. 

The hrormnitroiohdc ncid, C 6 H 2 MeBr(N 03 )*C 00 B[ [1:3:6: 4], is 
more conveniently prepared by oxidising mononitrobromocymene with 
nitric acid of sp. gr. 1*39 (preceding Abstract), as in this case no 
other acid is formed at the same time. The caZcimi salt, with 5 H 3 O, 
crystallises in lustrous, yellowish prisms; and the magnesium salt, 
with 8 H 3 O, in large, yeflow plates. When reduced with sodium 
amalgam, it yields mezamidotoluio acid, which crystallises in long, 
colourless plates, belonging seemingly to the trimetric system. It 
melts at 164—165®, and is identical with the acid obtained by Abrens 
(^ZeiUchr. /. Ghem., 1869, 104) from metanitroparatoluie acid. 

Orthamidcym^tamtroparatolui^ add, C 6 H 3 Me(hr 02 )(lIH 2 )*C 00 H 
[1:2 :4: 5]. When the bromonitrotoluic acid is heated with alcoholic 
ammonia at 180® for a day in sealed tubes, it is converted into a 
mixture of the amido-acid with nitrometatoluidine. These two are 
separated by evaporating the alcohol, and treating the residue with 
aqueous ammonia, when the amido-acid dissolves, leaving the nitrometa- 
toiuidine. On acidifying the ammoniacal solution, the acid is thrown 
down as a voluminous, yellow precipitate, which can be purified by 
crystallisation from dilute alcohol, when it forms long, silky, yellow 
needles, which contain 1 mol. H 2 O, and melt at 235—2^®. 

The nitrometatoluidim, 06 H 3 Me(hr 03 )*!NH 2 =[1:2:5], which 
may be more conveniently prepared by heating bromonitrotoluic acid 
with fuming hydi^ochloric acid at 180®, melts at 135—^136®, and is 
identical with the compound obtained by Beilsteiu and Kuhlberg from 
acetometatoluidide. When reduced with tin and hydrochloric acid 
in the usual way, it yields paratoiuylenediamine melting at 64®, and 
boiling at 273—274®. , . 

Orihohromometam%d(^amtoluic add, C 6 H 2 Me(lTH 2 )Br‘COOH = 
[1: 2 : 5 : 4]. WTbien bromonitrotoluic acid is heated at 120® with 
alcoholic ammonium sulphide for a day in sealed tubes, it is con¬ 
verted into the amido-acid, bnt at ^e same ilme’resinous substances 
are produced, from which it is very diJB6cult to separate it. It is far 
beti^ to use ferrous oxide as the reducing agent, by dissolving the 
acid (10 grams) in excess of ammonia, and adding the requisite amount 
(64 grams) of ferrous sulphate in aqueous sohtion. The acid is 
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treatment with an alkaline hydrosnlphide; which, however, readily 
turns out the hydrogen of a carhozyl-gronp (compare this vol., p. 463). 

G-. T, M. 

Nitrometacresols. By W. Staedel (Ber., 22, 213--216).—The 
nitrometacresol melting at 56®, obtained by nitrating metacresol 
(compare Abstr., 1888, 662), has the constitution [OH : Me ; HO 2 = 
1:3: 6 ], and the nitro-componnd (m. p. 129°) produced in the same 
reaction has the constitution [OH : Me : HO 3 = 1 : 3 : 4]. Salts and 
al^l-derivatives of both of these substances have been prepared and 
will be fully described in a subsequent paper. The ethyl-derivatives 
yield one and the same dinitro-eompound [OEt: Me : (N 02)2 == 
1 : 8 ; 4 : 6 ], from which dinitrotoluidine [HHg : Me : (N 03)3 = 
1 : 3 : 4 ; 6 ] was obtained. The nitrotoluidines [NH 3 : Me : KOa = 
1:3:6] and []SrH 2 : Me : hTOg = 1:3:4] were also prepared, and 
the corresponding nitrotoinenes were obtained from tbe three nitr- 
amido-derivatives. 

Paramidometacresol gives a chloroquinoneimide with calcinm hypo¬ 
chlorite ; the salts and acetyl-derivative were also prepared, 

F. S. K 

Constitution of the Anilio Acids. By J. U. Hbe (Amer. 

11, 17—26).—Hydroxylamine hydrochloride reacts with 
nitranilic acid, hydroxyammonium nifrmiilate, 
being formed. It is a yellow, crystalline solid, soluble in water. 
When heated to a high temperature, it explodes. With cold concen¬ 
trated nitric aeid, nitranilic acid is liberated. When boiled with 
hydroxylamine hydrochloride in excess, it is decomposed. 

Sodium nitranilate reacts with bromine-water, bromopierin, sodium 
bromide, hydrogen bromide, aud oxalic acid being the products. This 
reaction takes place quantitatively, and must be carried nut at 0®. 

Methyl- and acetyl-derivatives of nitranilic acid could not be pre- 
pared, and the author believes that the anilic acids are derivatives of 
tetraketohexamethylene. J. W. L. 

Action of Methyl Iodide and Potash on Phloroglucinol. By 
0. Maeguuies (Monatfsh., 9, 1045—1054),—The author has treated 
phloroglucinol (1 moL) with potash (6 mols.) and methyl iodide, 
conducting the experiment in the same way as that adopted by Herzig 
and Zeisei (Abstr., 1888, 822), and bas isolated the foHowing com¬ 
pounds:— 

Fmtametliyl^hloroglucinol, GeHMegOa [Me 2 : Mea: Me = 2 : 4 : 6], 
contains neither hydroxyl- nor methoxyl-groups, thus difEering in 
constitution from the chief product obtained by Herzig and Zeisel 
(he, cit) with ethyl iodide. After several recrystalHsatiohs from 
ether, it melts sharply at 80°. TrimethylphloToglucinol^ OeHaOsMea, and 
hi-secondary tetramethyl^Jilarogludml, GiaHuOa, are both soluble in 
potash, and each contois an hydroxyl-group. The former cry^allises 
from methyl alcohol in plates melting at 184®; the latter in small 
needles melting at 114°. G:. T. M. 

Auiliue Giilorate and PercMorate. By C. Gieaeb and Ju; 
L’Hote (Oompt rend.^ 108, 183^ — ^185). — When pure aniline is poured 
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into chloric acid, acicular crystals of aniline chlorate separate imme¬ 
diately, and can be dried on porcelain. At about 20'’, the salt inflames 
and leaves a carbonaeeons residae. It can also be obtained on a large 
scale from aniline hydrochloride by double decomposition, provided 
that the salt is carefully neutralised by agitating it with aniline. 
100 grams of the hydrocliloride are dissolved in 200 grams of water 
and mixed with a solution of 82 grams of sodium chlorate in 125 
grams of water, and the white, crystalline product is drained on a 
fuimel which is cooled to 0°. It is very soluble in water, and takes 
fire when brought in contact with faming nitric acid, Nordhausen 
acid, or concentrated sulphuric acid, but not with ordinary nitric acid 
or with strong hydrochloric acid. With the two last mentioned, it 
yields coloured products. 

Aniline perchlorate is obtained in brilliant lamellse by the direct 
union of aniline and perchloric acid. It is also formed by adding a 
solution of 30 grams of sodium perchlorate in 50 grams of water to 
a solution of 30 grams of neutral aniline hydrochloride in 60 grams 
of water. It is veiy stable in the air at the ordinary temperature, 
but if heated in a tube, it deflagrates and deposits carbon. In con¬ 
tact with fuming nitric acid, it inflames, hut ordinary nitric acid and 
strong sulphuric acid have no action in the cold. On heating, nitric 
acid forms coloured products, sulphiiric acid expels the perchloric acid, 

0, H, B. 

DebydrotMotolnidine. By P. Jacobson (Ber.y 22, 330—335).— 
Behydrothiotoluidim, Ci 4 HiaN 2 S 5 is obtained when primuHne (3 grams) 
(compare Green, /, Soc, Ohetn. Ind,, 7,179) is heated at 190—200® 
with phosphorus (1 gram) and hydriodic acid of sp. gr. 1*7 (12 gi’ams)* 
It can also be obtained by heating paratoluidine (100 grams) 
with sulphur (60 gram>s) at 180—190° for 18 hours, and then at 
200—220° for six hours. The crude powdered product is extracted 
with hot hydrochloric acid, precipitated from the solution with water, 
and dissolved in hydrochloric acid; the filtered and diluted solution 
is neutralised with ammonia, and the precipitated base reerystallised 
fi*om alcohol. It forms almost colourless needles, melts at 190—191°, 
and is moderately soluble in hot alcohol, benzene, and ether, but only 
sparingly in cold alcohol; all the solutions show a blue fluorescence. 
It dissolves in warm, concentrated hydrochloric acid with an orange 
coloration, but is precipitated in an impure condition on adding water. 

This compound is identical with the ‘‘ thiotolui^ue ” described in the 
German patent 35^o. 35790 (Dahl & Co.), and a base of the same 
composition can be isolated from the insoluble portion of the melt 
obtained according to the directions given in the patent. 

The phenol, CiiHjol^^S’OH, is obtained when dehydrothiotoluidine 
is diazotised and the product boiled with water. Ifc crystallises from 
aicohol in colourless needles, melts at 255—256° and is moderately 
soluble in hot alcohol, but almost insoluble in benzene and ether. The 
alcoholic solution is colourless, hut alkaliue solutions show a blue 
fluorescence. The ace^jf/Z-derivative, CuHiolJ^S^OAc,. crystallises from 
alcohol in colourless needles, melts at 131—132°, and is readily 
soluble in glacial acetic acid and hot alcohoh (Compare also Green, 
.Titos,, 1889, p. 228 et ^ 
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Metamidoparaeresyl Methyl Ether. By L. LiiiPAca (Bar., 22, 
848—858).—Metamidoparaeresyl metliyi ether crystallises from hot 
water, melts at 51*5°, boils at 285°, aad is readily soluble in alcohol, 
ether, and benzene. (Compare Hofmann and v. Miller, Abstr., 1881, 
592.) The hydrochloride^ CsHnHOjHCl + H^O, crystallises in prisms, 
and loses its water at 80—^90°. The ace^yZ-derivatiTe, O 10 H 13 NO 24 
crystallises in plates, and melts at 110°. The /ay?? 23 /Z-derivative, 
C 9 HUNO 2 , crystallises from alcohol in prisms, and melts at 86 °. 

Ghhrocresfyl methyl ether^ [Me : OMe : 01 = 1: 4 ; 3], prepared 
from the amido-componnd by Sandmeyer’s reaction, is a yellow oil, 
boils at 210 ° (itncorr.), and is insoluble in alcohol, ether, and benzene. 

Eydroxycresyl methyl ether^ [Me : OMe : OH =: 1:4:8], is ob¬ 
tain^ by diazotising the amido-componnd, boiling the product with 
potash, and distilling with steam. It is a yellow, aromatic-smelling 
oil, boils at about 185° with partial decomposition, and is readily 
soluble in alcohol, ether, and benzene, bat only moderately so in 
water. 

The hydrazine-denYBitive, [Me : OMe : H^Hs = 1:4:8], is ob¬ 
tained by diazotising the amido-compound and reducing the diazo¬ 
chloride first in the cold with a solution of hydrogen sodium sulphite 
and then with warm acetic acid and zinc-dnst; the boiling filtered 
solution is mixed with faming hydrochloric acid, and the salt which 
separates is decomposed with soda. It is a crystalline compoand 
melting at 45°. 

Somornethylsalicylomtrile, [Me : OMe: OlSf = 1 ; 4:3], is prepared 
from the amido-compound by Sandmeyer’s method; the product is 
distilled with steam and fractionated. It is a yellow oil, which boils at 
270°, and is converted into homomethylsalicyiic acid when heated 
with potash. This acid crystallises in needles, melts at 70°, and is 
soluble iu water, benzene, and light petroleum. The silver salt, 
CftHaGaAg, is moderately soluble in water. Since the methyl ether of 
this acid yields homosalicylic acid when treated with hydriodic acid, 
the constitution of amidoparacresyi methyl ether is [Me : OMe ; HHo 
= 1 ; 4 : 8 ]. 

Amidoazo^raeresyl methyl ether, 

OMe-CeHgMei'CfiHaMeCOMe)-^ 

is obtained when an alcohoHe solution of amidocresyl methyl ether 
hydrochloride (5 grams), and the free base (10 grams) is treated with 
a solution of sodium nitrite ( 1*4 grams) ; hydrochloric acid is added, 
and the dark-red salt, which separates after a short time, is recrystal- 
lised from dilute hydrochloric acid and then decomposed with sodium 
carbonate solution. It crystallises from dilute alcohol in shining 
plates, melts at 156° with decomposition, and dissolves in acids with 
a red coloration, S, El, 

Oxidation of Orthophenylenediamine. By 0. FisoHna and 
E. Hepp (Ber,, 22, 855—359),When trianilidonaphthalene, 
[(HHPh)^ = X : 2 ; 4], is oxidised it, is converted into rosindaline; 
a full account of the results will be published shortly. 
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It was observed by Grriess (this Journal, 1872, 499) that ortho- 
pbenylenediamine hydrocbloride yields witb ferric chloride a ruby-red, 
crystalline compound which he considered to be the hydrochloride of 
a base, CisHioNi.. The authors prove that this base has the composi¬ 
tion assigned to it by Grriess, because, when the ruby-red salt is dis¬ 
solved in water and the largely diluted solution poured into hot 
ammonia, diamidophenazine, C 12 H 10 N 4 , separates on cooling in small, 
yellow needles. (Compare Salkowski, Annalev^^ 173, 58.) IS'o de¬ 
composition takes place as stated by Wiesinger (Abstr., 1884, 1322),^ 
and the results obtained by Rtidolph (Abstr., 3880, 162) and Wiesin- 
ger (Zoo. cit,) are erroneous. 

Diamidojphenazinef the constitution of which is probably 

NH 2 -CbHs(^^^C 6 H 3 *NH 2 , can be obtained in long, bro-wmish-yellow 

needles by pouring a boiling, very dilute solution of the pure and 
sparingly soluble sulphate (prepared by dissolving the precipitated 
base in very dilute sulphuric acid and crystallising) into hot ammonia. 
It sublimes in slender, yellow plates when heated carefully in small 
quantities, and dissolves in concentrated sulphuric acid with a grass- 
gre^ coloration which turns orange-red on diluting with water. It 
dissolves in benzene and alcohol with a greenish-yellow fluorescence j 
alcoholic solutions of the salts show a dark, orange-red fluorescence. 
The dmceZ^/^-derivative, 0183^141^402, separates immediately in yellow 
needles when the base is dissolved in acetic anhydride (10 parts) and 
the solution warmed. It turns brown when heated at about 200^, 
melts at about 270°, and is very spariugly soluble in all ordinary 
solvents, but can be crystallised from 20 per cent, alcohol. . 

Aimdophemdne, Ci2H9!N‘3, sublimes in red needles when an intimate 
mixture of the diamido-compound (1 part) and zinc-dust (4 parts) is 
carefully heated. It crystallises from alcohol in long, red needles, 
melts at 265°, and is a strong base. It dissolves in concentrated 
sulphuric acid, forming an unstable, green salt which, on diluting 
with water, is converted into a stable, red salt. Dilute solutions of 
the base show an orange-red, solutions of the neutral salts a sa:ffra- 
nine-red fluorescence. The platinochhnde, (Ci 2 H 9 N 3 ) 2 ,H 2 PtCl 6 , crystal¬ 
lises from boiling water in feathery groups of brownish-red needles, 
and is very sparingly soluble in cold water. 

When amidophenazine is treated with sodium nitrite and dilute 
sulphuric acid in alcoholic solution, it is converted into phenazine, 
(azophenylene). ' Phenazine is also formed, together with amido¬ 
phenazine, when the dianaido-deidvative (1 part) is distilled with 
zinc-dust (6—10 paits) ; it can be isolated by distilling with steam, as 
amidophenazine does not volatilise. ' P, g. K. 

Benzyl-derivatives of Hydroxylamine, By B. Bbhrtsnb and 
K. LbtJCHs (Per., 22, 384-—386).—^When dibenzylhydroxylamine 
(m. p. 123°), prepared by treating hydroxylamine with benzylchlo- 
ride according to Schramm's method (Abstr., 1884, 51), is heated,at 
130° with excess of benzyl chloride, the hydrochlorides of tribenzyl- 
amine and dibenzylamine are formed together with benzaldehyde and 
a basic oil, possibly tribenzylhydroxylamine. 
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JDihenziilhenzoylhjdroxylamine^ BzN'(C 7 E 7 ) 20 , is obtained when the 
dibenzyl-deriyative is treated with benzoic cbloride. It crystallises 
fi*om alcohol in needles, melts at 97^, and is decomposed into dibenzyl- 
hydroxylamine and benzoic acid when boiled with alcoholic potash. 
Benzoxycarhamide^ NH 2 'CO*NH*OC 7 H 7 , crystallises from alcohol in 
needles and melts at 139®. 

When benzylhydroxylamxne is treated with benzyl chloride (1 mol.) 
in presence of sodium carbonate, it is partially converted into a com¬ 
pound having the compo^sition of dibenzylhydroxylamine and a neutral 
oil which seems to consist piincipally of tribenzylhydroxylamine; 
the neutral compound reduces Fehling’s solution on warming. The 
dibenzyl-derivative is also an oil, and differs from the isomeric com¬ 
pound referred to above in having more strongly marked basic pro¬ 
perties, and in its behaviour towards reagents. The hydrochloride^ 
I^H(C 7 H 7 )aO,H 01 , is very sparingly soluble in water. P. S. K. 

Some Derivatives of Orthazotoluene, By V. Posp^choff (/. 
Muss, Chem, Soc., 1888, 20, 608—610).—In a former paper (Abstr., 
1888, 825) the author showed that orthazotoluene melts at 55 ° and 
not at 187°.' On adding powdered orthazotoluene to fuming nitric 
acid of sp. gr. 1*400, it dissolves, and after some time the mixture 
solidifies to a crystalline mass. On treating this with water and 
reorystallising the product from alcohol, reddish-brown needles con¬ 
sisting of immnitrazoiolueue are obtained; this melts at 87° and is 
soluble in alcohol, ether, benzene, and chloroform. If the nitric acid 
is stronger (sp. gr. 1*45), dark, reddish-brown crystals are obtained 
which are not perfectly homogeneous; they melt at 248—253° with 
volatilisation, and consist chiefly of dinitrazotoluene, B. B. 

OrthonitrophenylliydraziBe. By A. Bischler (Ber., 22, 240— 
241).—Orthonitrophenylhydrazine (Michael, Abstr., 1886, 699) is 
readily obtained by diazotising orthonitraniline and treating the 
product with stannous chloride and hydrochloric acid. It forms 
yellow needles of a silky lustre; the salts crystallise well. 

Orihamido;phenylhydmzine, prepared by reducing the above com¬ 
pound with stannous chloride and hydrochloric acid, forms white 
plates which soon become brown when exposed to air, K. H. M. 

Azimido-<?ompouixds. By T. Zinckb and H.,Arzbergbr (Anmlen) 
249, 350—372 5 compare Abstracts, 1887, 730—731, and 1888,159), 
—Bromammidohenzene is prepared by acting on an alcoholic solution, 
of bromonitracetanilide [1 : 3 ; 4] with dilute fbcetic acid and iron 
powder. When the reduction is accomplished, hot water is added to 
the mixture, the iron is precipitated by the addition of sodium 
earhouate, and the mixture is filtered hot. The filtrate is at once 
acidified with hydrochloric acid and mixed with sodium nitrite, when 
aoetylbromazimidobenzene is deposited as, a yellowish-white precipi¬ 
tate. This compound is decomposed by boiling with stro^ hydro¬ 
chloric acid, yielding crystals of bromazimidobenzene^ GeHaBrNaH. 
This melts at 158—159°, and is freely soluble in alcohol and in 
glacial acetic acid,, It is also soluble in a.lkaUs, but is repreoipit^ted 

VOIi. LYI, 2 i 
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frotn its alkaline solutions By carbonic anhydride. It dissolves in 
sodium ethoxide, forming the sodium-compound CeHsBrJSTalla. Brom- 
azimidobenzene forms compounds with acids as well as with metals. 
The hydrochloride and platinochloride, (C 6 H 3 Br!N‘ 3 H) 2 ,H 3 PtOl 6 , are 
crystalline. 

The acetyl derivative, CeHsBrUsAc, crystallises in needles, soluble 
in ether, benzene, and chloroform, and melts at 117—118°. Bromaz- 
imidobenzene unites with methyl iodide, forming dimethylbromohenzene^ 
azammoniiim iodide^ C 6 H 3 Br!N‘ 3 Me 2 l- This compound is decomposed 
by distillation in a vacuum, yielding methyl iodide and methylhromaz^ 
imidohenzene^ CsHaBrUaMe; this is a crystalline compound which is 
soluble in alcohol, melts at 80° and forms a crystalline platinochloride. 
Dimethylhromdbemeneazaonmonium chloride, prepared by the action of 
silver chloride on the iodide, crystallises in needles. It is freely 
soluble in alcohol and in water, and melts with decomposition at 
204^. The platinochloride crystallises in yellow needles and melts at 
229°. The chloriodme additive product, C6H3Brll3Me2Cl,I01, melts at 
186—187°, and appears to crystallise in the monoclinic system. 

Dimethylbromohenzeneazammonium hromide crystallises in needles 
soluble in alcohol and water; it melts at 206° with decomposition. 
The perbromide, C 6 H 3 BrN‘ 3 Me 3 Bp,Br 2 , melts at 167°. Dimethylhromo^ 
hejizeneazammonium iodide melts with decomposition at 200°. The 
petdodide melts at 142—143°. I^methylhromohenzeftieazammomym 
hydroxide is known only in aqueous solution. It has a strongly 
alkaline reaction, and precipitates iron and copper salts from their 
solutions. 

Be^izylbromazimidohenzene, CsHaBrUa^OTH?, and dihenzylhromohenzene^ 
azammonium chloride, 06 H 3 BrN' 3 Cl(CrH 7 ) 2 , are prepared by heating at 
100° a mixture of methyl alcohol (3 parts), benzyl chloride (3 parts), 
and bromaziraidobenzene (2 parts). The crude product is evaporated 
and the residue dissolved in ether. Repeated treatment with water 
removes the azammonium chloride from the ethereal solution. The 
residue which remains on evaporating the ether becomes crystalline 
when moistened with methyl alcohol. After treatment with ammonia, 
it is purified by recrystallisation from dilute hydrochloric acid and 
from alcohol. Benzylbromazimidobenzene crystallises in silky 
needles, melts at 108°, and is soluble in alcohol and benzene. The 
platinochloride, (C 6 HsBrl!ls*C 7 H 7 ) 2 ,Pt 01 a, is crystalline. Dihenzyh 
bromobenzeneazammonium chloride also forms a crystalline platino** 
chloride. 

Methylhemylbromohenzeneazammonium iodide, 06H3BrN'3(C7H7)MeI, 
crystallises in needles and melts at 153—154°. The chlonodochlande 
melts at 123® with decomposition, and the peripdide melts at 99°. 

Trichlorol)TOM(izimidohenzen€, CgChBrlsraH, prepared by boiling 
the crude acetyl-derivative of bromazimidobenzene with nitrohydro-^ 
chloric acid, melts between 246° and 250°, and is freely soluble in 
alcohol, benzene, and in acetic acid. This compound unites with 
bases but not with acids. 

M^hyltrichlorohromazimidoiem melts at 196°, and 

is insoluble in alcohol and acetic acid. 

y Mm^hyUmUorohrornohmzmem iodide^ OePhBrlsraMetl^ 
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melts at 185®, and forms needle-sliaped crystals wkLch are sparingly 
soluble in water and have an intensely bitter taste. W. 0 . W. 

Theory of the Formation of Aniline-bliie. By R. Hirsch 
(Ohem, Zeit., 12, 1725—1726).—The author endeavoured to prepare 
aniline-blue by heating together rosaniline and paratoluidine, and 
confirms Nietzki’s statement that no blue is formed unless some 
organic acid is present.. It was thought that the acids might form 
anilides, and that these reacted with the rosaniline to yield the blue; 
however, experiments with acetanilide and rosaniline, both with and 
without aniline, did not support this view. In another experiment, 
leucaniliue, aniline, and benzoic acid were heated at 180° for two 
hours in a current of carbonic anhydride, when, contrary to expecta¬ 
tions, the lencaniline remained unchanged, with the exception of a 
small quantity which became accidentally oxidised. The author 
thinks that the carbinol-group in the rosaniline takes some part in the 
formation of the blue, D. A. L. 

Aldehyde-blue. By L. and G. Wichmann (Ber,^ 22 , 

227^—236)..—Aldehyde^blue can be prepared by dissolving para- 
rosaniline (5 grams) in a mixture of concentrated hydrochloric acid 
(55 grams)> and water (55 grams), and, after adding aldehyde 
(22 grams) to the solution, keeping the mixture for 24 hours at the 
ordinary temperature. The whole is then diluted to 1 litre, the dye 
precipitated with, sodium chloride, dried on porous plates, dissolved 
, in absolute alcohol, and the filtered solution evaporated at the ordi¬ 
nary temperature. The same compound can also be prepared from 
pararosaaiilme and paraldehyde as described above ; the yield is 
larger by this method, 10 to 12 grama of the pure substance being 
obtained from 10 grams of pararosaniline* It is a dark-blue powder, 
which on rubbing, or when compi’essed, shows a bi'onze-coloured 
metallic lusti’e. It is very hygroscopic and very readily soluble in 
water and alcohol, but insoluble in ether, benzene, and lig^ 
petroleum. This dye is the hydrochloride of some basci but when 
treated with concentrated hydrochloric acid, it combines with a 
further quantity of acid, forming a reddish-yellow salt. The free 
base separates in light-red fiocks when alkali is added to an aqueous 
solution of its salts. The salt,shows all the properties of a rosaniline 
dye, and yields a colourless, amorphous leuco-base when redact d 
with zinc-dust and hydrochloric, acid. The leuco-base dissolves in 
hydrochloric acid, forming a colourless solution which soon becomes 
blue on exposm^e to the air, and is rapidly converted into the original 
colouring matter by oxidising agents. 

, Aldehyde-blue yields a colourless, amorphous base when heated, at 
220 ® with concentrated hydrochloric acid; when heated alone, water 
and hydrogen chloride are evolved, but on raising the tempera¬ 
ture a strong smell of quinoline is perceptible, and - a heavy .oil 
condenses and solidifies on the cooler portions of the tube. This 
substance, after purifying by dissolving in dilute hydrochloric acid, 
boiling with animal charcoal and reprecipitating, was obtained in 
colourless fiocks 5 its composition is .OioHaNj am it' is probably a 
- 2 Z 2 
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polymBrio quinoline, beoanse wlieii quitialdine bjdrocliloride is heated 
at about 220°, au amoi’phous substance, identical in properties with 
that obtained from aldehyde-blue, is formed. It is readily soluble 
in alcohol, and the hydrochloric acid solntion gives precipitates with 
platinic chloride, mercuric chloinde, and bromine-water. 

The ipkrate, (CioH 9 l!l) 3 , 2 C 6 H 3 ]Sr 307 , is precipitated on adding picric 
acid to an alcoholic solution. The free base melts without decom¬ 
posing, but has no well-defined melting point; when heated more 
strongly it is decomposed, but in a partial vacuum it boils without 
decomposition. The relationship between this base and Olaus’ di- 
quinoline is shown also by the fact that both substances dissolve in 
hydrochloric acid with a red coloration. As this compound is prob¬ 
ably a triquinaldine, aldehyde-blue is probably the chloride of triquin- 
aldylcarbinol, CCi(Ciol!'l‘H8)3,H01 -h SHaO. This formula agrees fairly 
well with the analyses, and is also in accordance with the fact that 
nitrous acid has no action on aldehyde-blue, 

A blue colouring matter, probably CioNH7Me'OCl(Cio'N‘H8)2,HCl + 
SEoO, is obtained by treating rosaniline with paraldehyde under the 
conditions stated above: this compound resembles aldehyde-blue in 
all its properties, and when heated, yields,a compound very similar to 
triquinaldine. 

Many attempts were made under various conditions to convert 
aldehyde-blue into aldehyde-green, but all were unsuccessful: when 
an aqueous solution of the blue is treated at 100° with hydrogen 
sulphide and sulphurous anhydride, a blue precipitate only is pro¬ 
duced. Two distinct blue compounds are formed by the action of 
aldehyde on rosaniline: the sodium chloride filtrate from the alde¬ 
hyde-blue contains a blue dye in solution. This substance is precipi¬ 
tated on adding alkali to the solution j ifc dissolves in hydrochloric 
acid with a blue coloration, and gives aldehyde-green when treated 
with hydrogen sulphide and sulphurous anhydride, but does not yield 
a blue precipitate. A light-green, amorphous base is precipitated 
when alkali is added to an aqueous solution of aldehyde-green ; when 
this base is heated, the odour of both quinoline bases and sulphur- 
compounds is perceptible. 

Aldehyde-blue can be suitably employed for staining microscopic 
preparations which have been hardened oy alcohol. 

A blue dye, different from aldehyde-blue, is obtained when alde¬ 
hyde or paraldehyde and pararosaniline react at about 50°, • This 
compound contains a larger proportion of chlorine and a smaller pro¬ 
portion oi carbon than aidehyde-blue, p. S, K. 

Silico-organio Compound of a new Type. By J. E. Bbti^oi^bs 
(Prcw?, May. 45, 30—4;0).—A well-define^ Crystalline substance, 
dlicot^a^henylamide^ Si(HHPh} 4 , is obtained by the action of 
silicon tetrabromide oh excess of aniline.dissolved in benzene, aniline 
hydrobromide being also formed. If the aniline is not in excess, the 
liberated bromine forms abrominated compound with it. The cry^ 
taifee substance is purified by evaporation of the benzene solution, 
crystaUmtion of the residue fmm carbon bisulphide* It 
pdsms, which melt at 136—X37°, and do not deooin|K^arfe 



ORGANIC CHEMISTRY* 


505 


210®. WRen distilled at 80 mm. pressure, auiliue and a substance, 
seemingly tbe silicon anairgue of carbodiphenjlimide, are obtained. 
It is anticipated that compounds similar to tbe above will be obtained 
from tbe bomologues of aniline. H. K. T. 

Aromatic Boron and Silicon Compottnds. By A. Michadlis 
22, 241—243).—A reply to Gattermann (this vol., p. 344). 
Pbenyl boron chloride, BPhCls, reacts with chlorobenzene and sodium 
■with formation of horon tHphenyl, wbich crystallises well and burns 
vritb a green flame -wben ignited. (Compare Miohaelis and Becker, 
JBer,, 13, 59, and Abstr., 1882, 731; Micbaelis, Amialen, 229, 397.) 

K H. M. 

Preparation of Terephthalaldehyde. By M. Hosno (Monatsh.^ 
9, 1150—1153).—Paraxylenyl bromide, C 6 H 4 (CHBr 3)2 [ = 1 : 4], is 
obtained by acting on dry paraxylene, contained in a retort provided 
with an inverted condenser, and heated first at 140", and eventually 
at 170" and 200°, with six times its weight of bromine previously 
dried over sulphuric acid. On cooling, almost the whole product 
crystallises in a mass of needles, the small quantity of oil remaining 
is removed by pressure, the crystals are washed with cold chloroform, 
and finally recrystallised from warm chloroform j the solution, on 
cooling, deposits large prisms which melt at 169". 

On heating paraxylenyl bromide with three times its weight of 
sulphuric acid{sp. gr. 1*8*25) at 120—130°, and pouring tbe product 
into water, terephthalaldehyde crystallises out in needles, which are 
quite pure after one reerjstallisation from watex’. It melts at 116", 
boils at 245—248", and its compound with phenylhydrazine crys¬ 
tallises from alcohol in golden scales which melt with decomposition 
at 250". a T. M. 

Acetophenone-derivatives. By C. Bnglee and 0. Zielke (Per., 
22, 203—207).—Ethyl paranitrobonzoylacetate is a solid substance 
melting at 54—55". 

Parariitracetophenone is best prepared by mixing etbyl niti^ophenyl- 
propiolate with coucenti^ated sulphuric acid, and keeping the mixture 
at 35-^0" for 10 to 12 hours; the solution is then poured into water, 
boiled until the evolution of carbonic anhydride ceases, and the 
product recrysfcallised from carbon bisulphide and dilute alcohol. 
The hydrmom is crystalline, and melts at 132"., 

Bromoparanitrac(ftop}beno7ie, NO3*0dH4*0O‘0H3Br, is obtained by 
gradually mixing equivalent quantities of bromine and liitraceto- 
phenone> in glacial acetic acid, then boiling, and lastly precipitating 
the ketone by adding water. It crystallises from a mixture of 
benzene and light petroleum, , in needles, melts at 98", and is soluble 
in acetone, glacial acetic acid, carbon bisulphide, ether, and hot 
alcohol. The hydrazone crystallises in yellow needles. 

Paranitrohemoyl carbinolt KOsi*C 6 H 4 ’CO*CH 2 *OH, is prepared by 
boiling the bromide with sodium acetate, first in glacial acetic acid 
and th^en in dilute acetic acid solution; it is a crystalline compound, 
melts at 12,1", is readily soluble in warm alkalis, and yields a reddish, 
crystalline ^ 



506 


ABSTEAOTS OF OHBIVUOAL PAPERS, 


Dthromoparanitranetophenone, NOa'OeHi'CO’CHBrg, is formed when 
a glacial acetic acid solution of nitracetophenone is boiled with rather 
more than the calculated quantity of bromine. It crystallises from 
a mixture of benzene and light petroleum in large, quadratic plates, 
which melt at and probably contain benzene; it is readily 

soluble in carbon bisulphide, acetone, glacial acetic acid and ether, 
but only sparingly in cold alcohol, and is not decomposed when boiled 
with water. When boiled with sodium carbonate, it yields para- 
nitrobenzoic acid, parazoxybenzoylformic acid, and bromoform, but 
when treated in the cold with the calculated quantity of very dilute 
potash it is partially converted into nitrobenzoic acid and paranitro- 
mandelic acid (compare this voL, p. 508). 

Farasoxybe7izoylformic acid, ]?? 20 (C 6 H 4 * 00 ’G 00 H) 2 , is formed when 
dibromonitracetophenone is boiled with alkalis, and can also be 
obtained by boiling ethyl paranitromandelate with a concentrated 
solution of sodium carbonate, and decomposing the resulting sodium 
salt with hydrochloric acid. It se^^arates from ether in yellow, 
nodular crystals, melts at 190°, and explodes when heated more 
strongly. The potassium and ammonium salts are readily soluble, but 
the sodium salt is only sparingly soluble in water. The methyl salt, 
crystallises in yellow needles, melts at 173—175°, and is 
moderately soluble in benzene and glacial acetic acid, but only 
sparingly in alcohol. The acid gives a cherry-red coloration with 
strong sulphuric acid and benzene containing thiophen, aud on diluting 
with water greyish-blue flocks are precipitated. When warmed with 
strong sulphuric acid, a gas, probably carbon monoxide, is evolved. 

F. S. K. 

Derivatives of Phenylacetie Acid and Phenylglyoxylic Acid* 

By Gr. Hauskxkcht (Ber., 22, 324—^830).— Pkenylacetodiethylamide^ 
CHoPh'COHEts, is prepared by treating pbeuylacetic chloride with 
diethylamine in very dilute ethereal solution. It crystallises in 
nacreous plates, melts at 86 °, and boils at 296—^297° (corr.). It is nOt 
changed when treated with sodium ethoxide and benzyl chloride or 
with sodium ethoxide and isobutyl bramide. 

Fhenylaceiodiphenylamide^ CH 2 Ph*OONPh 2 , prepared in like manner 
from phenylacetic chloride and diphenylamine, crystallises in small, 
yellowish needles melting at 72°. The hydrogen-atom in the 
methylene-group is not replaceable by alkyl radicles. The hydrogen 
in the methylene-group in the methyl salts of ortho- aud para-nitro- 
phenylacetate is not replaceable by alkyls. 

Paranitrophenylacefeio acid is oxidised to paranitrobenzoic acid 
when treated with nitrous’acid in alkaline solution. 

Methyl dinitrophenylacetateazotoluene, O 15 HUO 6 N 4 , prepared by treat^^ 
ihg methyl dinitrophenylacetate with diazotoluene (compare p. 516), 
crystallises in bright red needles, melts at 168°, and is sparingly 
soluble in cold alcohol. 

Methyl dinitraphenylacetateazo-^lene^ CivHwOghT*, crystallises in dark 
red needles melting at 159°. 

MethyMinitrophenylaGetat^omphthalene, Ci9Hi406]Sf4, crystallises in 
dark brown prisms, and melts at 94“. The last three compounds are 
all insoluble in aqueous alkalis. . > * ’ < \ ^ 
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Sodium methyldinitropJiemjlacetateazohenzenesulphonafe^ 

Ci5Hn08]Sr4SN'a, 

crystallises in small, yellow plates, and is readily soluble in water bnt 
insoluble in alcoboL 

Diazobenzene chloride has no action on the two nitroplxenylacetic 
acids. 

The silver salts of ortho- and para-nitrobenzyl cyanide were obtained 
in an impure condition in the form of brownish-black precipitates, by 
treating the respective cyanides with potash and silver nitrate in 
alcoholic solution* Lead orthobenzyl cyanide is yellowish-brown, the 
cojp^er salt is green. The lead salt of the para-compound is brown, 
the copper salt dark green. 

Faranitrobenzoylphenylhydrazine, NOo’CsHi’CO'IfoHaPh, is formed, 
with evolution of hydrogen cyanide, when paranitrobenzoio cyanide 
or chloride (1 moL) is treated with phenylhydrazine (2 mols*). It 
crystallises in small, yellowish-red needles, melts at 198°, and is readily 
soluble in hot alcohol. It dissolves in alcoholic potash with a dark- 
violet coloration, which disappears on exposure to the air or on adding 
acid. It dissolves in warm, concentrated sulphuric acid with a blue 
coloration. 

Paranitrobenzoyl cyanide gives a red coloration with an aqueous 
solution of sodium acetate, but no evolution of hydrogen cyanide 
takes place. 

Benzoylphenylhydrazine (m. p. 169®) is formed when benzoic cyanide 
is treated with phenylhydrazine, P* S, K, 

Nitrohydroxycmnamic Acids. By G. Luff (Ber,^ 22, 291— 
299).—Metamidocinnamic acid (30 gi*ams) dissolved in sulphuric 
acid (5 parts) and well cooled, was gradually treated with the cal¬ 
culated amount of potassium nitrate ; the solution was then poured 
into )vater, and an excess of sodium nitrite added. The diazotised 
solution was afterwards boiled and hltered hot. 

OrthmitromeiahydroxydnnamiQ add^ [00OH: OH; HO^ ?=: 1: 3 ; 6], 
separates from the solution obtained as just described in yellow flakes* 
It melts at 216®, and dissolves very readily in alcohol, very sparingly 
in hot water, ether, and acetic acid, 

Orthoniirocomnaric add^ OaH^NOa [OOOH : NO®: pH =5 1: 2 : 3], is 
obtained from, the filtrate from the above acid by boiling with basic 
zinc carbonate, decomposing the zinc salt with sulphuric acid, and 
extracting with ether. It melts at 218° dissolves readily in hot water, 
ether, and dilute alcohol, sparingly in benzene, and hardly at all in 
chloroform. The zinc salt forms very slender, pale yellow needles, 
vary readily soluble in alcohol. The acid has an intensely sweet 
taste. , . 

Symmetrical metanitrohydrossycinnamk acid^ [OOOH: OH rlsTOg = 
1:3:5], is obtained hy evaporating the mother-liquor^ ^rom the above 
zinc salt, and treating the zinc salt which separaitea with dilute 
sulphuric acid. It forms, lustrous crystals rather readily soluble im 
hot water, alcohol, and ether. 

On repeating the. above operations^ t^ Sioid p. 216^) wak, not 
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aguin obtained; metabydroxybenzaldebyde was found in the prodnc^, 
The acid (m. p. 216°) is formed if the metamidocinnaniic acid is first 
conyerted into the acetyl-componnd. 

Metahydroxy cinnamic acid was prepared by suspending' the amido- 
acid hydrochloride in water, diazotising with an^ excess of ^ sodium 
nitrite, boiling the product, and filtering from resin. The yield was 
75 per cent, of the theoretical. 

Taranitrometaliydroxycinnamio acid, [OOOH : OH : ITOs = 1:3:4], 
is obtained by slowly treating a solution of metahydroxy cinnamic acid 
in glacial acetic acid with a slight excess of nitric acid (sp. gr. = 1*4) ; 
after some time reddish-brown crystals separate, and are crystallised 
from alcohol. It crystallises in gold-coloured needles melting at 
248°, is extremely sparingly soluble in water, cold alcohol, and ether, 
practically insoluble iu benzene and chloroform. Orthoniti^ocinnamic 
and metanitrometahydroxycinnamic acids are also formed. 

The constitution of all four nitrohydroxycinuamic acids, as given, 
was determined by conversion into the corresponding nitrohydroxy- 
benzoic acids. IST. H. M. 

Action of Methyl Iodide on Ethyl Phenylamidocrotonate. 
By M. Conrad and P. Eckhardt (Ber., 22, 83—86).—When ethyl 
phenylamidocrotonate (anilacetoacetate) is heated with methyl iodide 
at 130—'140° for seven hours, it yields a product which on treatment 
with dilute ammonia divides itself into an oily and an aqueous layer. 
The oily layer contains ethyl acetate, aniline, and a compound, pos¬ 
sibly dimethyltoluidine; boiling at 208°. The aqueous layer contains 
phenyllutidonecarboxylic acid ; this acid, when heated at 270*^ until 
carbonic anhydride ceases to be evolved, is converted into phenyl- 
iutidone, which crystallises from water with 1 moL H^O (compare 
Abstr., 1887, 500). W. P. W. 

Preparation of Nitrotnaudelio Acids. By 0, ENGDiiJR and 
0. ZiSLXE (JBer.^ 22, 207—200).—Orthonitromandeixo acid (compare 
Engler and Wohrle, Abstn, 1887, 948) can be prepared as follows : — 
Hydrochloric acid is gradually poured into a well-cooled mixture of 
dry potassium cyanide and an ethereal solution of orthonitrobenz- 
aldehyde, the whole being constantly shaken; excess of methyl alcohol 
is then added, and hydrogen chloride passed into the solution. The 
hydrochloride of the imido-ether which separates is washed with ether, 
dissolved in water, and the solution filtered; after a short time, methyl 
orthonitromandelate separates from the solution. The free acid, 
obtained by hydrolysing the ethereal salt with sulphuric acid, is 
identical with the compound previously obtained from acetophenone. 
The yield is 15 to 20 per cent, of the theoretical quantity. The methyl 
salt melts at 74'5°, and is readily soluble in alcohol and ether, but 
only sparingly in light petroleum, 

Farmiiromandelic add (compare p. 506) is easily obtained from 
paranitrobenzaldebyde as described above; the resulting methyl salt 
, is hydrolysed with a mixture of equal volumes water and conceh- 
^ to^d sulphuric acid, and the free acid is extracted with ether. It 
from a mixture of ether and light petroleuni, melts at 126:°, 
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and is readily soluble in acetone, glacial acetic acid, alcohol, and hot 
watei*, but only spaiingly in chloroform, carbon bisulphide, and benzene. 
When treated with cold dilute alkalis, or when boiled with sodium 
carbonate, it is to a large extent converted into parazoxybenzoylformic 
acid, and when heated with concentrated sulphuric acid, carbon 
monoxide is evolved. The salts of the alkalis and alkaline earths are 
readily soluble. The silvep* salt is very sparingly soluble and is un¬ 
stable. The ethyl salt, prepared by decomposing the imido-ether 
hydrochloride, crystallises from light petroleum in colourless needles 
melting at 75—76°. The methyl salt crystallises from benzene in 
prisms and melts at 87°. F. S. K. 

Tautomeric Compounds, By J. TJ. INef {Amer. Ohem. J., 11, 
1—17).— JBthyl quinonediimidotetracarhoxylate^ C 6 (!N’H) 3 (COOEt) 4 , is 
prepared by adding bromine to a cooled solution of ethyl diamido- 
pyromellitate. 

It is a yellow solid, crystallising from alcohol in prisms which melt 
at 161°. It is volatile without decomposition, and dissolves readily in 
chloroform, benzene, and hot alcohol, with a pure yellow colour and 
without fluorescence. The alcoholic solution gives no coloration with 
ferric chloride; with zinc-dust and acetic acid, it is readily reduced to 
ethyl diamidopyromellitate. 

With a view to determine whether the metal or alcohol radicle 
in the salts of ethyl quinoltetracarboxylate is united to carbon or to 
oxygen, the* folio wing compounds were prepared and studied;— 

Ethyl sodwquinoUefTaoarhoxyluie, Ofip2jNra2(COOEt)4, prepared by 
the action of sodium ethoxide on ethyl quinoltetracarboxylate, sepa¬ 
rates as a red, gelatinous precipitate from the mixture. When dry, it 
is perfectly stable. With solutions of barium chloride, lead 
acetate, and cupric sulphate it forms yellow precipitates; silver 
nitrate is instantly reduced; with hydroxylamine hydi‘ochloride, the 
original ethyl salt is regenerated. With methyl iodide, it forms a 
d49W0^%Z-derivative, Ce(MeO) 2 (COOBt) 4 , melting at 95° ; this crystal¬ 
lises in colourless needles, and is volatile without decomposition; its 
solutions fluoresce; with ferric chloride, it gives no coloration. 

The corresponding dwe^ 2 /Z-derivative, C 0 (AcO)a(OOOEt) 4 , prepared 
by the action of acetic chloride on the dry sodiuha salt, is a colourless 
substance, volatile without decomposition, insoluble in alkalis, and 
melting at 120 °. Its solutions show no fluorescence, and give no 
coloration with ferric chloride. It does not react with bromine. 

In a similar series of experiments carried out with ethyl para- 
diketobexamethylenetetracarboxylate, the sodizm-derivative was ob¬ 
tained by the action of sodium ethoxide on the diketo-compound. 
It is a pale-rose-coloured substance, and reacts with metallic salts and 
hydroxylamine in a manner exactly corresponding with the sodium- 
derivative of the quinol-compound. With bromine-water, it forms no 
additive compound, but is converted into the quihol-derivative. The 
diace^^2-derivative, 06 (HO) 3 Aca(COOEt) 4 ^ crystallises from alcohol in 
colourless needles melting at 142°. It gives a blood-red coloration 
with ferric chloride, dissolves in soda and sodium carbonate solutions, 
and its salts give reactions entirely andogbiis' p those' of the phenols. 
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With broDfime-water, a producfe melting at 155° and containing no 
bromine is formed; it is not tbe diacetyl salt of the qninol-derivative* 
It forms an acetyl-derivative with acetic chloride, and reduces silver 
nitrate in the cold* J* 

Derivatives of Resorcinoldisalplionic Acid. By B. TJlzer 
(Monatsh., 9, 1127—1131).—The author finds that the nitrogenous 
compound, which Fischer (Abstr., 1881, 1147) obtained in small 
quantity by the action of potassium nitrite on potassium resorcinol- 
disulphonate, is a salt of nitrosoresorcinoldisulphonio acid. ^ It may be 
readily prepared in quantity by allowing a solution of potassium nitrite 
(20 grams) to drop slowly into a solution of potassium resorcinol- 
disulphonate (100 grams) in water (400 c.c.) and acetic acid (15 c.c.), 
the containing vessel being frequently shaken during the addition of 
the nitrite, after which it is allowed to remain in a warm place for 
several hours, and is cooled in ice-water, when violet-coloured crystals 
of ^potassium, mirosoresorcindmtlphomte^ NO*C 6 H! 4 (OH)(S 03 K) 2 'OK, 
are deposited. 

On oxidation of potassinm nitrosoresorcinoldisulphonate with 3 per 
cent, hydrogen peroxide or 2 per cent, permanganate, potassium nitro- 
resordnoldisulphonate, C 6 H(S 03 El) 2 (OH) 2 * 1 ^ 0 ji, is obtaiued. It crystal¬ 
lises in golden-yellow prisms, its aqueous solution gives a deep blood- 
red coloured solution with ferric chloride, and on carefully warming 
with fuming nitric acid it famishes stypbnio acid. The corresponding 
amidoresordnoldisulphoniG acid, CeH(SOaH)2(OH)2*NH2 4- SHgO, is 
obtained on reduction of the nitro-compound with tin and hydrochloric 
acid. It crystallises in silky needles which decompose at 240® without 
previously melting. ^ G. T. M. 

Preparation of Tetrarnethyldiamidotriphenylraethane. By 
M. Nkjjcei {Monafsh., 9, 1148—1149; compare 0. Fischer, Abstr., 
1880, 40).—This base may readily be prepared in quantity by the 
following method:—A mixture of benzaldehyde (40 grams), dimethyl- 
aniline (100 grams), and 93 per cent, alcohol (40 grams) is placed in 
a large fiask heated in a water-bath and provided with an inverted 
condenser. Phosphorus oxychloride (65 grams) is added very slowly 
from a dropping funnel, and the mixture is then heated for about 
half an hour, after which the product is dissolved in warm water, the 
solution jfiltered, and, when cold, treated with excess of soda. The 
oil thus obtained soKdifies on standing, and on reorystaUisatiou from 
alcohol furnishes pure tetramethyldiamidotriphenylmethaue, the yield 
being nearly theoretical, G. T, M. 

Diphenyl Ether and Dinitro diphenyl Ether. By R. Hirsoh 
(Per., ^2,335-—386).—Diphenol can be easily obtained by diazotising 
benzidine and boiling the product with water j 50 grams of benzidine 
yield 40—42 grams of diphenol. 

XHp^yl ethyl ether, prepared by boiling dxphenol (20 grams) with 
ethyl iodide (35 grams) and potash (12 grams) in alcoholic solution 
. 41^0 grams), mystallises from glacial acetic ao|d. in needles, melts at 
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174—176®, and is moderately soluble in bot alcobol, but insoluble in 
water. 

JDinitrodiphenyl ethyl ether^ obtained by nitrating tbe ether in glacial 
acetic acid solution, crystallises from alcohol, melts at 192—193®, and 
is converted into dinitrodiphenol when boiled with alcoholic potash. 

JDiamsidine can be prepared by boiling a glacial acetic acid solution 
of the dinitro-compound with tin and hydrochloric acid, and treating 
the product with nitrous acid. It yields colouring matters with 
naphthoi- and naphthylamine-sulphonic acid. F. S. K. 

Action of Nitrons Acid on Tetramethyldiamidobenzo- 
pbenone and Analogous Compounds. By E. Bischoff (Ber., 22, 
337—346; compare Abstr., 1888, 1197).— Nitrosotetramethyldiamido- 
henzo^hemne j^iorate, CnH 19^302,06031^307, prepared by treating the 
ketone with picric acid in alcoholic solution, crystallises in orange-red 
needles melting at 150—152®. It is readily soluble in warm alcohol, 
but only sparingly in hot water, and insoluble in the cold. The hydro^ 
ohlonde^ 017019 ^ 308 ,2HC1, is precipitated when hydrogen chloride is 
passed into a benzene solution of the ketone; it is decomposed by 
water. The mercurochloride is a granular, crystalline compound. The 
hydrazmey 0230260503 , crystallises from hot alcohol in red needles, 
melts at 148®, and is soluble in hoi alcohol, benzene, and hydrochloric 
acid, but insoluble in water. 

Nitrosodimethamidobenzophenone, OOPh’O6H2(0Me2)I0O0, is ob¬ 
tained when sodium nitrite (2T5 grams) is gradually added to a dilute 
atxd well-cooled hydrochloric acid solution of dimethamidobenzo- 
phenone (7 grams); the oily product, which is precipitated on adding 
dilute sodium carbonate solution, is purified by dissolving in ether and 
shaking the solution with animal charcoal. It is a reddish-yellow oil, 
gives the nitroso-reaotion, and yields an unstable hydrochloride. 
When reduced with tin and concentrated hydrochloric acid, it is con¬ 
verted into dimethamidobenzophenone, 

Pamdimethamidobenzoio acid (compare Michler,* this Journal, 
1876, ii, 68) is best prepared by heating an intimate mixture of tetra- 
methyldiamidohenzophenone (1 part) and soda-lime (2—3 parts) at 
340® for two hours, or distilling the mixture until no more dimethyl- 
aniline passes. The crude product is extracted with hot water, 
precipitated from the concentrated solution with dilute acetic acid, 
and reerystallised from alcohol. The calcium salt crystallises in 
yellowish plates. 

Nitrosoparadmeihaimdohenzoic acid, COOB[*O 6 H 2 (IOIe 2 )* 0 OH, is 
obtained when the preceding compound is treated with nitrous acid 
as described above. It crystallises from warm alcohol in yellow plates, 
melts at 224®, and is readily soluble in benzene, chloroform, and light 
petroleum, but only sparingly in ether. The picratSy 

^ 090100203 , 06030307 , 

crystallises in yellow needles melting at 168®. The hydrochloride^ 
O»Hio 02 O 3 ,HO 1 , crystallises in colourless needles, and is stable in the 
air. The oxalate melts at 178—181®. It also forms sal^s with platihic 
and mercuric chlorides* The mtrosd- 0 ompotii:iid is rec^veried into 
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paradimethylamidobenzoic acid ■wlien Beated witli stannous chloride 
and concentrated hydrochloric acid. 

Methyl 'paradmiethomidoberbzoate^ !N'Me 3 'OeH 4 *COOMe, crystallises 
from hot alcohol in plates, melts at 102'’, and is readily soluble in 
benzene, ether, and chloroform, but only moderately so in dilute 
alcohol, and insoluble in alkalis. 

Methyl nitrosoparadimetliamidohenzoaU, OH*l^i06H4(NMe2)‘OOOMe, 
crystallises from alcohol in golden-yellow plates, melts at 101®, and is 
readily soluble in ether and hot alcohol, but insoluble in water. It 
gives Lxebermann’s nifcroso-reaction, is readily converted into the 
corresponding acid when boiled with alcoholic potash, and yields 
paradimethamidobenzoic acid when warmed with stannous chloride 
and concentrated hydrochloric acid. The hydrochloride'^ OioHi 2 N 203 ,H 01 , 
crystallises in short, colourless needles. The jpiorate, 

GioB[iaN203,06H3l!^807, 

crystallises in golden-yellow needles and is readily soluble in warm 
alcohol, but insoluble in water. The methyl salt also forms a platino- 
chloride. F. S. K. 

Derivatives of Deoxybenzoin. By F. Bisghoff (Bcr., 22, 346— 
348).— Propyldeoscyhenzom, prepared from sodiodeoxybenzoin and 
propyl bromide, crystallises from alcohol in moss-like needles, melts, 
at 38'’and boils at 328—331° (corn.). Theomme, OHPr“Ph’CPh;NOH, 
crystallises from alcohol in needles and melts at 100®. Isopropyldeoxy* 
hensmn, melts at 48° and boils at 324—326° (corr.). The oxime crystal¬ 
lises in needles and melts at 69 —70°. The hydrazone crystallises in 
needles, melts at 72°, and decomposes on exposure to the air*. 

^Mexffldeoxyhmzdin crystallises from alcohol in needles or plates, 
melts at 59°, and boils at 344—346'' ^corr.). 

The oxime, OeHi 3 'CHPh*OPh*HOH, crystallises in needles and melts 
at 89®. 

Octyldeoxyheniom melts at 61° and boils at 350—355® (corr.). The 
oxhne, CsHn'CHPh'CPh^ OH, crystallises in long needles and melts 
at 101®. S', S. Z. 

Benziles. By E. Stieelin (Ber,, 22, 376—383).—In preparing 
anisoin by Bosleris method (Abstr., 1881, 421), it is best, as soon as 
the mixture has been boiled sufficiently, to cool directly and at the 
same time shake well for 15—20 minutes; the anisoin then separates 
immediately in considerable quantities. 

cc-Anuildioxime, OMe*O8H4‘O(]SrOH)*C(l?'OH)^O0H4*OMe, is pre¬ 
cipitated when anisil is boiled fora long time with excess of hydroxyb. 
amine hydrochloride in methyl alcohol solution. It is a crystalline 
powder, melts at 217°, and resembles a-benzildioxime in properties, 
it is soluble in hot glacial acetic acid and in dilute soda, but almost 
insoluble in alcohol, ether, and benzene. The diace^i-derivative, 
OaoH2oN’306, crystallises in prisms, melts at 139®, and 4s sparingly 
soluble in cold alcohol and glacial acetic acid. 

,,^^,*^Anirildipxime is obtained, together with the monoxime an4. other 
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impurities, when the filtrate from the ^-compound is evaporated. The 
pure compound is prepared hj heating the ds-derivative (1 part) at 
IfiO—^170® -with absolute alcohol ( 2 —3 parts), or by heating a 
miKture of ainsil (2 parts) and hydroxylamine hydrochloride ( 1’2 
paris) at 170^^ with absolute alcohol (6 parts) and two drops of con* 
centrated hydrochloric acid. It crystallises in slender, colourless 
needles, melts at 196°, and is readily soluble in alcohol, glacial acetic 
acid, and soda. The derivative melts at 130° and is more 

readily soluble in alcohol and glacial acetic acid than the correspond¬ 
ing derivative of the at-oxime. 

Anisiloxime, OMe‘ 06 H 4 *C(]SrOH)*OO*C 6 H 4 *OMe, is formed when an 
alcoholic solution of anisil (2 parts) is boiled for 10 minutes with 
hydroxylamine hydrochloride (1*2 parts). It separates from alcohol 
in crystalline aggregates, melts at 130®, and is readily soluble in 
ether, benzene, chloroform, and glacial acetic acid. 

Faratoluoin (diparadimeihylhenzo'in,) C6H4Me*C0*CH(0H)*06H4Me, 
is obtained by boiling paramethylbenzaldehyde (10 parts) with 
potassium cyanide (2 parts) and 50 per cent, alcohol (30 parts) for 
about two hours, and then shaking the solution until the crystalline 
product separates. It crystallises in yellowish prisms, melts at 
bS—89®, and is readily soluble in alcohol, ether, benzene, chloroform, 
and glacial acetic acid, but only sparingly in hot water. It turns 
green when treated with fuming sulphuric acid. The ace%Z-deriva- 
tive, OicHjfiOaAc, melting at 100 ®, and the Sew^o^Z-derivative, 
O 16 H 15 O 2 BZ, melting at 119®, are colourless, crystalline compounds 
readily soluble in alcohol and ether. 

FaratoUlf C 6 H 4 Me'CO'CO*C 6 B[ 4 Me, prepared by boiling toluoin 
(1 part) with concentrated nitric acid (2 parts), crystallises from, 
alcohol in yellowish plates, melts at 104!—105®, and is soluble in ether, 
benzene, and glacial acetic acid. It gives a violet coloration when 
boiled with potash and absolute alcohol, and when treated with 
hydroxylamine hydrochloride, as described above, it yields two iso¬ 
meric dioximes. The a-dioxime, C8H4Me*0(NOH)*0(SfOH)*O(5H4Me, 
crystallises in plates or needles, melts at 217°, and is only sparingly 
soluble in alcohol, ether, and glacial acetic acid; the ure^Z-derivative, 
OfloHaoNsOi, crystallises in prisms melting at 133—134®. The 
fi^dioxme crystallises in needles, melts at 225®, and is readily soluble 
in alcohol; the aneiyl-derxvsdjive meli^ at 144®. 

Fepxytoludn, 0 flHE 4 Me* 0 Ha* 00 'C 6 H 4 Me, prepared by reducing toluoin 
with zinc and hy&oohloric acid in boiling alcoholic solution, crystal¬ 
lises in needles, melts at 102®, and is readily soluble in ether and 
benzene, but insoluble in water; it is ^rned brownish-red by sodium 
ethoxide. The tenzj^Z-deriyative, CasHaaO, crystallises in needles, 
melts at 92—93®, and is reaidy soluble in alcohol, ether, and benzene* 

S. K. 

/Nitetion of Naphthionio Acid. By R* NrurzKr and S. Zubjslen 
22, 451—453).— ^When sodium naphthionate is heated*with, 
aretic anhydride,it is readily converted into an acetylrderivative which, 
on nitration in the cold, yields acetylamidonitronaphthalenesulphonio, 
aoid; the s^t of this acid, Jl!lO«’.0jpH&(NHAc)’S0aN^ 
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crystallises in yellow needles. NitroniiphilkylcL^uinesulplionio 
N 02 *CioH 5 (]S'E[ 2 )‘S 03 H, is obtained by beating tbe acetylated deri- 
vatiye witb dilute aqueous potasb; it crystallises in colourless needles, 
yields red crystalline salts witb alkalis, is readily diazotised, forming 
a diazo-compound yielding azo-dyes on treatment witb amines or 
phenols, and is converted by the action of alkali into nitronapbtbyl- 
amine (m. p. = 119°), It follows, therefore, that tbe constitution of 
tbe acid is : SO 3 H 1:4: 4']. W. P. W, 

Action of Phosphorus Pentachloride on /^-Hydroxynaph- 
thoic Acid. By H, Eabe (Par., 22, 392—396) .—The chloride, 
POCla-O’CioHe^COCl, is prepared by treating /3-bydroxy-a-napbtboic 
acid witb phosphorus pentachloride; it crystallises in white, satiny 
needles melting at 38°. When treated with water, or, preferably, 
allowed to remain exposed to the air for two days, it is converted 
into a-carhoxylnaplithyl-fi^phosphorie acid, PO(OH) 2 * 0 ’CioHf 5 *C)OOH, 
which crystallises in tufts of white needles, melts at 156®, and is 
readily soluble in water, alcohol, and acetone, sparingly soluble in 
benzene, and almost insoluble in light petroleum. The Biker salt, 
OuHcOePAgs, was prepared; the ammonium salt, on boiling its aqueous 
solution, decomposes into phosphoric acid, carbonic anhydride, and 
jS-naphthoL 

The chloride, when treated with absolute al<?ohol, yields a diethyl 
salt, PO(OEt)s» 0 *OioH 6 'COOH, which forms colourless, rbombohedral 
crystals, melts at 113®, is soluble in alcohol and ether, and decom¬ 
poses when boiled with water. Phosphorus pentachloride reacts 
with the dichloride under pressure at 180—190°, forming j3-c7i2oro- 
naphthoic trichloride, CioHgObCCls, a dark-brown, fluorescent oil which 
on exposure to the air is converted into ^‘chloro^^a-naphthoic acid, 
GioHsOl'OOOH. This is crystalline, melts at 152—153°, is readily 
soluble in alcohol and ether, and dissolves in 1000 parts of w'ater at 
20®, and in 126 parts at 100 ®. The $odmm salt crystallises in thin, 
lustrous scales; the calcium salt, with 2 mols. H 2 O, dissolves in 75 parts 
of hot and 150 parts of cold water; the methyl salt crystallises in 
white, broad, brittle piisms and melts at 50°. W. P. W^ 

Constitution of /3-Naphthylamine-a-Stxlphonio Acid. By 0. 
Immbrheiser (Per., 22, 412—413).—The author points out that the 
formation of ^-pyridinephenyleneketonesulphpnio acid from ^-naph- 
thylamine-«-sulphonic acid (compare p. 52?) is only possible, if 
the compound is heteronueleal. Adopting the view ascribed to 
Cleve (Pen, 20,^ 75) and Forsling (Pen, 20, 2105) that/9-naphthy 1- 
amine-ry-snlphonic acid (Dalil> acid) has probably the constitution 
£l!SrH 2 ; SO 3 H = 2:4^], the anther points out that the alternative 
formula^ [EH 2 : SOsH ;= 2 : 1 '] must be that of ^-napbthylamine-a- 
sulphonic acid, p^. W. 

Note hy Ahstractor ,—Both Cleve and Porsling (Z.c.) adopt pro- 
vipionally the formula 2 : V and not 2: 4' for the Dahl acid, and there¬ 
fore the author’s conclusions, based on the Gumption made by Oleve 
a.nd Porsling, would point to the formula , 2:4' and not 2 :1' as that of 
.^haph%lamine-a;.snlphonic acid. Since the publication, of this 
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paper Armstrong and Wynne (Proc., 1889, 49, 60) have proved that 
the former acid has the constitution 2; 4' and the latter 2:1'. 

W. P. W. 

Constitution of /3-Naplitliol-a-Sulphonic Acid and /3-Napli- 
thol-<*-Disulphonic Acid (R-Acid). By W. Pjfitzingbr and 0. 
Btjisbeeg (j5er., 22, 396—399).—When Bayer^s /S-naphthol-a-snl- 
phonic acid is heated with ammonia in an autoclave, it is converted 
into so-called ^-naphthylamine-a-sulphonic acid (Eadische acid) which 
yields napbthalene-a-sulphonio acid when its amido-group is dis¬ 
placed by hydrogen by the hydrazine method. It follows, therefore, 
that each of these acids contains its sulphonic group in the c»-position. 

/3-Naphthol-a-disulphonic acid (R-acid) when similarly treated 
yields Ebert and Merz’s naphthalene-a-disulphonie acid, and con- 
se<juently must contain a sulphonic group in a p-position in each 
nucleus. W. P. W. 

Note hy Abstractor, —Since the publication of this paper, the con* 
stitutdon of the so-called ^-naphthylamine-«-sulphonic acid (Badische 
acid) has been shown to be [HH 2 : SOsH = 2:1'] (Armstrong and 
Wynne, Proc., 1889, 60); it follows, therefore, that /J-naphihol- 
a-sulphonic acid has the constitution [OHiSOaH = 2:P]. In the 
same paper (p. 63 ) it is also shown that Ebert and Merz’s naphtha- 
lene-a-disulphonic acid has the constitution 2:2'; consequently 
d-naphthol-iK-disulphonic acid (R-aoid) must have the constitution 
[OH: SOaH t SOsH ^2:3:3']. W. P. W. 

^-Naplitliol-«-Sulplionic Acid. By R. NimzKi and Zubelen 
' (Ber., 22, 463—456).—^Naphthalene-«-sulphonie acid is obtained 
when ^-naphthylamme-«-sulphonic acid, derived from i3-naphthol- 
a^aul phonic acid, is diazotiaed and boiled with alcohol (compai'e 
preceding Abstract), When warmed with dilute nitric acid, 
js-naphthol-«-sulphonic acid is converted into a d^m^ru-derivatlve 
(orocein-yellow) which forms B,dipota^smm salt, 0 K‘Ci<)H 4 (N 02 )*S 0 sE, 
crystallising in golden-yellow scales, and a potassium salt, 

OH*CioH 4 (N 02 ) 2 ‘S 03 K, 

crystallising in long, yellow needles. On reduction with stannous 
chloride and hy(3xQchloric acid, the diiiitro-derivative is converted 
into the hydrochloride of diamidonaphtholsulphoym mid^ 

OH-CioH4(NH2)2-SO»S,Hdl, 

which crystallises in colourless needles; it forms the dt^Wdo-derivative, 
O 10 H 8 SN 2 O 4 , on oxidation with ferric chloride, and yields a dwo-- 

SO 

compound; OH^OioH 4 (NHji)<; crystallising in sparingly soluble 

green needles. , W* P. W* 

Unorganised Ferments. ByH. Eravkoee (J, Buss, Chem. Soc,, 
1888, 20, 623—632 ; eomp. Abstr., 1888, 862).—In order to prepare 
diastase, barley-malt was ground and treated, fpr half an hour with 
water at 35® to 40®; the liquid was then stained and filtered, and the 
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sohition saturated with powdered ammoninm sulphate. The pre¬ 
cipitate, after heing collected, was washed with alcohol, treated 
with absolute alcohol for some time, dried at 35° to 40° and extracted 
with water. The solution thus obtained, when freed from salts by- 
dialysis, was very limpid, gave none of the reaetions of albuminoids, 
and had a powerful action on starch. The following results in part 
confirm those obtained by Chittenden'and Cummins (Abstr., 1885, 
999), but in some respects are not in accordance with them. The 
mineral acids, hydrochloric, nitric, and sulphuric of 0*0002 per cent., 
and the organic acids, acetic and lactic, of 0*002 per cent., destroy the 
diastatic action of the ferment, and this action is not restored by 
0*3 per cent, solution of sodium carbonate, or by albuminoids; this 
action is found to depend on the strength of the acid, dnration of 
action, and tenaperature. Carbonic acid in solution, but not gaseous car¬ 
bonic anhydride, has a considerable retarding action. Alkalis sbow a 
retarding action merely; even a 5 per cent, solution of sodium carbon¬ 
ate does not stop the process. ITeutral salts also act in the same way. 
In the stomach, however, owing to the presence of other compounds, 
especially albumins, globulins, and peptones, the action of diastatic 
substances is not stopped even in the presence of 0*2 per cent, hydro¬ 
chloric acid (Schmidt), these substances having a protecting and some¬ 
times even a stimulating action, as shown by direct experiment. For 
this pwpose^ the albuminoid substance must be added first and then, 
the acid, otherwise the fermentative process is stopped at once. This 
sho*ws that starch may be actually converted into sugar in the 
stomach. ^ It has been assumed hitherto, that ferments are incapable 
of diffusion through membranes | the author, however, shows that 
such a diffusion can take place, but that it depends on the medium 
below the dialysing membrane^ Thus diastase diffuses very slowly 
mto water, although its^ action on starch through a membrane is 
Merably rapid; the action of pepsin and trypsin is much slower. 
The composition of diastase seems to be less complicated than that 
of trypsin and pepsin. 

The author has found diastatic ferments in almost all animal tissues, 
and it seems that ferments may be regarded as products of decom- 
position of living protoplasm. IB. 


BiBg-fomaMon -with Eliminatioii of a Nitro^group from the 
Benzene N^leus. By V. Mbtbe fSer.,22, 319—323).—The oom- 

aH5(NO,).-CfCOOMe):N-]yHPh, meltbg at 182-183^ is 
ootamed when, methyl dinitrophenylaoetate is treated with a solution 
(compare A. and Y. Meyer, Abstr., 1888, 
■j, “ yellowish-red alcoholic solution of this substance is 

X solution of the salt 

OA 0(COOMe).K-NEPh js formed; on keeping for a few 
mmntes at the OTdinaiy temperature, the blue solution turns bright- 
yellow and considerable quantities of a mixture of potassium ni^te 

Jid^ihe beuBopyraaole-derivatiTe, separates 
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hoxylic acid), N 02 ‘C 6 H 4 < 


C(COOH) 
NPh—N 


is obtained when tbe potas¬ 


sium salt is warmed for a long time witb dilute sulphuric acid. It 
crystallises in small, pale-yellow needles, melts at 272°, turns brown 
at 265°, and is sparingly soluble in alcoboL Tbe methyl salt is prepared 
by treating, tbe acid with metbyl alcohol and hydrogen chloride, first 
in tbe cold and then at a higher temperature ; it crystallises in small, 
bright-yellow needles, melts at 191—192°, and gives a slight pyrazole- 
reaction. The compounds (hydrazones) which methyl dinitrophenyl- 
acetate yields with diazotoluene, diazo-xylene, and diazobenzenesul- 
phonic acid, behave towards alkalis in the same way as that obtained 
from diazobenzene. 

Methyl dinitx'ophenjlacetate yields a deep-brown salt with alkalis, 
but no further change occurs under the conditions described above. 

F. S. K. 


Compounds of Alloxan with Pyrazolic Bases. By G. Pblliz- 
ZARi (Gazzetta, 18, 340—344).—^In a former memoir (Abstr., 1888, 
142), the author showed that alloxan was capable of combining with 
amines with formation of new compounds; he has now investigated 
the compounds obtained by the action of phenylmethylpyrazolone and 
phenyldimethylpyrazolone (antipyrin). Aqueous solutions of alloxan 
dissolve these bases, and on heating the liquid to boiling for a few 
minutes, crystalline precipitates are obtained having the composition 


respectively. The latter, phenyldimeihypyrazolonetartrmylcarhamide, 
is but slightly soluble in water, and decomposes at 261°; the former, 
phenylmethyl^razolmetartronylcarbamide, crystallises from water in 
long, yellow needles containing 3 mols. HsO, and decomposes at 
170—180°, They combine both with acids and with bases. When 
dissolved in cold aqueous potash, ammonia is produced, and on adding 
acetic acid to the solution much carbonic anhydride is evolved, and 
white crystalline precipitates are produced consisting respectively of 
phenylmethylpyrazolonetartronyUmide, 

CaNsOPhMeH'0(OH)<3o>NH, 

and plimylMmethylpyrazolonetartronylimide, 

OJS'*OPhMej-C(OH)<QQ>]SrH. 

These compounds also have both basic and acid properties. The former 
is easily decomposable; the latter crystallises foom alcohol or water in 
colourless needles which melt with decomposition at 245—250°, 

If instead of using cold aqueous potash, the substances just 
described are boiled with potash, a different reaction takes place. 
Under these circumstances, the antipyrin-d^riv^itive yields a substance 
of the composition Oi!jHi 2 ]S’aOii; this is far more easily obtained, how- 
voii. I.VI. 2 m 
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ever, by boiling either of the antipyrin-derivatives with concentrated 
hydrochloric acid for some hours, and concentrating the solution. On 
cooling it deposits the hydrochloride, Ci 2 Hi 2 ^^o 02 ,IT 01 + H 2 O, in 
white, lustrous needles. This hydrochloride loses acid on repeated 
crystallisation from water, the base, which is insoluble in water, being 
deposited. The base is insolnble in ether and benzene, but dissolves 
in hot alcohol, from which it crystallises on coolin^^ in colourless, 
transparent prisms melting at 238° with decomposition. It is not 
acted on by acetic anhydride or by reducing agents, and it does not 
form compounds with phenylhydrazine or hydroxy lam ine. 

When the phenylmethylpyrazolone-derivatives are boiled with 
potash, they are converted into phenylmethylmethoxypyrazolow 
(phenylmethylpyrazolone carhinol), CslSTsOPhMeH’CHij'OH, a sub¬ 
stance crystallising in white nodules insoluble in water, ether, and ben¬ 
zene, but soluble in hot alcohol and in acetic, acid. When heated at 
180—185°, it loses a molecule of water, and is converted into phenyl- 
methyl7mtiiylenepyra:solonef CallgOPhMeiCHa; this substance is more 
conveniently prepared, however, by fnerely boiling the alcoholic or 


acetic acid solution. It forms long, orange-yellow needles which 
melt at 178°. By the reducing action of zme and acetic acid, it is 
converted into a compound which crystallises in slender, colouidess 
needles melting at about 120°. It is, in all probability, a phenyldi^ 

meihylpyrazolone of the formula 

When treated with hydrochloric apid, the phenylmethylpyrazolone- 
derivatives undergo a totally different change. On boiling the 
tartronyicarbamide for a short time with concentrated hydrochloric 
acid, a new compound is precipitated in orange-red needles which 
decompose at 250° without melting. It is insoluble in water, and but 
little soluble in alcohol. As analysis showed that it was formed from 
the tartronyicarbamide by the elimination of HaO, it in all pro¬ 
bability is phenyhnethylpyrazolonemdlo^iylcaj'haviide^ 


hTPh-GOv 


00 . 


The oxidising action of nitric acid on these compounds completely 
destroys the alloxanic chain; in the case of the antipyrin-deriva¬ 
tives with formation of nitroantipyrin. 0, E. Or, 


Reduction of Quinoline-deilvatives, By E, BiMBiSEGEB 
22, 353—355),—Tetrahydroqninoline is not reduced by sodium and 
boiling amyl alcohol. When moist carbonic anhydride is passed into 
a solution of tetrahydroquinoline in light petroleum, a heavy, oily 
carbonate is precipitated, and gradually solidifies to a mass of colour¬ 
less crystals. 

j8-Naphthaquinoline yields two isomeric octohydro-derivatives, 
which have probably the constitution and 

CHICH ^ 

The former is produced in. by far the larger 

and melts at 91°, the latter , melting at 60’. Bot:^, compounds 
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are easily obtained in crystals, and differ fundamentally both in 
chemical and physiological properties. 

flf-Naphthaquinoline, when treated in like manner, yields a crystal- 
CH'CH 

line octohydride, CeHs^Q >, which in its properties resembles 
the /3-derivative melting at 60°. F. S, K. 

Quinoline-derivatives from Ethyl Orthonitrobenzoylmalon- 
ate. By C. A. Bischofp (Sen, 22, .386—388).— Ethyl a-etho^ay-'^- 
hyihoxy-B-quinolinecarhoxyUte, OBt*C 9 ]S'H 4 (OH)’OOOEt [=2': 4': S'], 
is formed when ethyl orthonitrobenzoylmalonate dissolved in absolute 
alcohol is treated in the cold with zinc-foil and hydrogen chloride. 
It crystallises in small, colourless needles, melts at 107®, and the 
solutions give a violet coloration with ferric chloride. 

When ethyl orthonitrobenzoyimalonate is treated with hydrochloric 
acid and zinc-dust at the ordinary temperature, or if it is heated with 
zinc*dust and glacial acetic acid, various products are obtained, 
amongst which seem to be the ethereal salt described above, hydrogen 
ethyl salts, and dihydn^oxyquinoUneearhoxylio [(OH) 3 ; GOOH = 
2' I 4': 3']. This acid, which could only be isolated in the form of 
the silver salt, is converted into a-y-dihydroxyquinoline (compare 
Baeyer and Bloem, Abstr., 1883, 197, and Friedlander and Weinberg, 
15, 2683) when boiled fora long time with concentrated hydro¬ 
chloric acid. 

When ethyl orthonitrobenzoyimalonate is reduced with tin and 
hydrochloric acid in dilute alcoholic solution, ^-^-dihydroxyquinoline, 
(»-etboxy-'y-hydroxyquinoHne, and various blue and green compounds 
are- formed. The yield 6f the dihydroxy-derivative is 80 per cent.; 
none of the colouring matters are true dyes. 

a.-Ethoxy^f'/nhydroxyqmmlme crystallises in colourless needles and 
melts at 228°. 

Azodihydtoxyqmnaline, ll^[ 09 llH 4 ( 0 H) 3]3 [Hj: (OB[)a = 3': 2': 4^], 
is obtained when nitrosodihydroxyquinoline is treated with hydrogen 
sulphide in ammoniacal solution It is very stable, and dyes silk, 
wool, and unmordanted cotton-wool'a bright orange-yellow. 

md^rodthydrrnjpyrmmcarhxylic acid, > [W^t (OE)z :QOOE - 
3 : 2 : 4 : 5 or 3 : 2 : 4 : 6], is formed when dihydroxyquinoline is ' 
treated with nitric acid. Ethyl benzylorthonitrobenzoylmalonate 
yields on reduction a hydrogen ethyl salt of a ketone aoich- Th^ 

, compound melts at 147“, and nas the constitution . ^ . 

, , . , . /CO-4p(CA)-CpQH " 

® ‘‘XNZIC-Olt * F. S. K. , 

Metbylqmnaldone and Methyllutidone. By M. Oonbad and 
F. Eckhabdt (JBer,^ 22, 73—83). —^-Eydroxyquimldine m^thiodUe, 
OioHpNOjMel + HgO, is obtained by bpating sodium hydroxyquiu-' 
aldihe with methyl iodide and benzene at 140® for about three hours. 
It crystallises in long, satiny needles, and when^ anhydrous, melts at 
201°., Wheii heated in aqueous solution vs^itlj silver hhldride, it is 
■opiverted into the correspondirig oHonde, , CioH8lSfO,MeCl+, HgO, 
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whicli crystallises in well-formed, prismatic crystals, melts at 217*^, 
and yields a crystalline platimchloride^ (CiiHi 2 NO) 8 PtCl 6 , melting at 
240° with, decomposition. 

r^f^MetTioxyqiiinaldine methiodide, OiiHiiNO,MeI, is prepared by lieat- 
ing fy-metboxyquinaldine witb benzene and the calculated quantity of 
metbyl iodide at 80—100° for some hours. It crystallises in white, 
lustroxLS needles, melts when anhydrous at 201°, is sparingly soluble 
in cold water, and yields methyl-fy-quinaldone (Abstr., 1887, 680) on 
treatment with silyer oxide suspended in water, 

r^-CMoroquinaldine methiodideGrystsillises in greenish-yellow, needle¬ 
like forms. 

- lAitidone metUodide, is formed by heating lutidone 

with methyl alcohol and an excess of methyl iodide at 140° for some 
hours. It is crystalline, melts when anhydrous at 242°, is readily 
soluble in water and methyl alcohol, and on decomposition with 
silver oxide is converted into methyllutidone (Abstr., 1887, 500), 
Methoxylutidine is prepared by heating chlorolutidine at 150—IGO"" 
with a solntion of sodium methoxide in alcohol. It boils at 203°, and 
has a sp. gr. = 1*1011 at 24° compared with water at 15°. The 
^latinocliloride, (C 8 Hi 2 l^ 0 ) 2 ,H 3 PtClit, is a yellow, crystalline compound 
sparingly soluble in water; the meihiodide, CtHi 4 NOI, crystallises in 
long, white prisms, melts at about 204"° with decomposition, and is con¬ 
verted into methyllntidone by ti'eatment witb silver oxide and water. 

MJifixylutidim is obtained by heating chlorolutidiue with a solution 
of sodium ethoxide in alcohol. It is a colourless oil which boils at 
215° without decomposition* and yields a crystalline meihiodide^ 
CioHwNOI; this melts at 196°, and on digestion with silver oxide is 
converted into methyilutidone, W. P. W". 

^ Metamidoqmnaldine. By (terdjiissen (Ber., 22, 244—254).— 
Ortho- and meta-amidoquinaldine are prepared from the corresponding 
nitro-derivatives. Dry quinaldine nitrate (100 grams) is gradually 
added to sulphuric acid (1 kilo.), and after half an hour the mixture 
is diluted with water (3 litres), and neai4y neutralised with solid 
sodium carbonate. The very small amount of resin which separates 
on neutralising is readily removed; and on treating the acid solution 
with a small amount of aqueous soda (so that it still remains acid) 
the orthonitro-compound separates; it is then collected, treated 
with an excess of soda, and kept in a cool place. The yield is 
37 grams of ortho- and 56 grams of meta-nitroquinaldine, The 
redaction to amido-deiivatives is best effected by adding the nitro¬ 
compound (30 grams) to an amount of stannous chloride sufficient to 
reduce 40 grams, and boiling. 

MethtjlphemnfhroUne, [CH: N: Me = 1: 2 : 2'], 

is obtained together with an isomeride wheli a mixture of metamido- 
quinaldine (lUO grams), glycerol (320 grams), and orthonitrophenol 

S grams), is gradnally treated with sulphuric acid (270 gram's). 

idophenol and hydroxyquinoline are also formed. The dark oily 
mixture of bases obtained is treated with hydrochloric acid, and the 
^sl^s covered with alcohol. The salt is then dissolved m Write, 



ORGANIC CHEMISTRY. 


521 


treated witli ammonia, and extracted witH benzene; the solution is 
dried with potasb, distilled, and tbe crystalline residue extracted 
with ether, which dissolves only the methylphenanthroline. This is 
further purified by repeatedly crystallising the hydrochloride from 
alcohol. The free base, with 3 mals. H 2 O, melts at 49—50°; it loses 
its water when kept over sulphuric acid, and then melts at 64—65°. 
It boils at above 360°, dissolves readily in cold benzene, and is soluble 
in boiling water, aqueous and absolute alcohol, and in ether, sparingly 
soluble in light petroleum. The hydrochloride, with 1 moL H 2 O, 
crystallises in needles, dissolves readily in hot water, and is soluble in 
hot aqueous alcohol, insoluble in ether j the sulphate, with 1 mol. H 2 O, 
crystallises from alcohol in slender, silky needles; the piorate forms 
slender, sulphur-coloured needles melting at 216—217°; the chromate 
crystallises from water in very lustrous, red prisms;* the platino- 
chloride, with 1 mol. H 2 O, the ethiodide (with 2 mols. H 2 O), melting 
at 100 — 110 °, and the plaHnochloride of the ethochloride^ 

Ci 3 HioIl 2 ,mCl,H 2 PtCh, 

are described. When methylphenanthroline is oxidised with per¬ 
manganate, a phenanthrolinecarboxylic acid, Ci 2 H 7 N 2 'OOOH, is ob¬ 
tained. This crystallises in pale yellow needles , which melt at 
208 —209°, and decompose, at 210° with evolution of carbonic 
anhydride and formation of Skraup's phenanthroline. 

The isomeric hase, O 13 H 10 K 2 , 4 - 4 H 3 O, crystallises from dilute alcohol 
in lustrous, concentrically grouped needles melting at 81—82° ; the 
anhydrous base melts at 108—109°. It dissolves readily in hot 
benzene and hot dilute alcohol, and is insoluble in cold ether and cold 
light petroleum. It distils without decomposition. It has the con- 

stitution [N : OH : Me = 2 : 3 : 2 ']. 

, , Methylphenanthroline, 9 ^:^)> 08 HH 4 Me [N: OH :Me =1: 2: 2'], 

prepared from orthamidoquinaldihe, glycerol, orthbnitrophenol, and 
sulphuric acid, crystallises with 2 mols. H 2 O and melts at 53°; the 
anhydrous hase melts at 75— 76 °. It dissolves very easily in hot 
benzene, readily in chloroform, rather readily in glacial acetic acid, 
and sparingly in ether and in light petroleum. It ^oes not distil 
without decomposition^ IST. H. M* 

Metaquiaaldineacrylic Acid and Metaquinaldinealdehyde. 

By F. Eckhabot (Per., 22,, 271—^285).— MetayainaldineacTylic acid, 
OiaHu^O-i, is prepared by the action of strong hydrochloric acid 
(300 grams) on metamidocinnamie acid hydrochloride (60 graxx^) and 
paraldehyde (45 gmms) at 150°. The product is treated with water, 
freed from resin, and evaporated. The crystals of the crude hydro¬ 
chloride (12 grams) are dissolved in water and treated with a solution 
of sodium acetate (12 grams), and quickly filtered from the resin wh^ch 
separates; after some time the free acid separates^ This is repeatedly 
crystallised from hot alcohol and decolorised by means of animal 
cl||krcQaL Jt forms small, slightly yellowish,, monoplinic prisms, 
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melts at 246® with decomposition, is very sparingly soluble in etber, 
cb-loroform, and light petroleum, more soluble in alcohol, benzene, and 
acetone. It has an acid reaction, and has at the same time basic pro¬ 
perties, being readily soluble in dilute alkalis, less soluble in dilute 
acids. TV^hen heated, a small amount of a sublimate of slender needles 
melting at 223® is formed. The Jiydrochlo^'ide, Ci 3 HiiN 02 jB [01 -H HoO, 
cjrystallises in rhombic needles; it is easily dissociated; the nitrate 
(with 1 mol. HsO) forms long, lustrous needles readily soluble in water; 
the chromate crystallises in orange-red needles; the jplatinochloride 
(with 2 mols. HgO) crystallises in yellow needles ; the fiorate (with 
1 mol. HoO) separates fi’om the alcoholic solution in groups oi hair¬ 
like needles, soluble in alcohol, acetone, hot water, and acetic acid ; 
the anhydrous salt melts at 150—152*^. The silv&r salt (with 2 and 
4 mols. H3O) and the calcium salt (with 1 -|- mol. H3O), which crystal¬ 
lises in slender needles, are described. The neutral solution of the 
ammonium salt gives precipitates wiih various metallic salts which 
are described. 

An isomeric metaquinaldineacrylic acid was obtained on one occasion 
from the alcoholic mother-liquor from the above acid. It ctystallises 
inmonoclinic plates (with 1 mol. H 2 O) melting at 184°; it also crys¬ 
tallises with ^ mol. EtOH and melts then at 204®. The hydrochloride 
crystallises in groups of very slender needles. The acid di:ffers from 
that described above in the behaviour of its ammoniacal solution 
towat^ds cjdoium and barium chlorides and magnesium sulphate: the 
one gives precipitates, the other does notr 

Metaquimldinealdehyde^ GuHaHO, is obtained by dissolving the acid 
(10 grains) in sodium carbonate, diluting with water (500 o.c.), and 
^ding benzene (250 grams) 5 the. whole is then cooled to 0 ® and 
gradually treated -mth a 6 per cent, solution of permanganate 
(10 grams)*. After 12 hours,it is filtered through calico, and the 
benzene separated and evaporated doym; the oil thus obtained solidifies 
when cooled and is orystallised frdm light petroleum. It is purified by 
steam distillation. . It forms white, matted hairs melting at 73®, which 
are readily soluble in benzene, ether, acetone, and alcohol, less so in 
light petroleum aud hot water.,, The hot aqueous solution has apene- 
A trating, unpleasant odour. The anhydrous salt melts at 61°, It reduces 
ammoniacal silver solutions,, and yields a double compound with 
hydrogen sodium sulphite. The hydfocMoride crystallises in pale- 
yellow needles; the picrafe forms slender, matted, needles, which 
blacken at 174°, and melt at 182® with decomposition; the ^latino*^ 
ohloride^ (OuH 9 HO) 2 ,H 2 PtCl 6 , crystallises in orange-coloured, triclinic 
plates, mete at 211 °, and is sparingly soluble in hot alcohol. When 
the aldehyde is heated with quinaldine and zinc chloride at 150®, a 
compound melting at 69® is formed- The hydrochloride of the phenyl- 
hydrazine-compoiind forms long, very thin, brick-coloured, matted, 
hairs; the (Oi7Hi6N3)4,3H2SOV4" 9 H 2 O, crystallises in small, 

brick-red ne^les. When metaquinaldihealdehyde (0*5 gram) is 
boiled vntb silver oxide (from 2 grains of silyar nitiate), it is con-, 
■^rted into Hobner and v. Miller’s metaquinaldinecarbo^yiic acid 

acid (10 grams}’was hawfeed on b wa,ter-bath' with 
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pure chloral (35 grams), and the pulverulent hydrochloride thus 
formed extracted with alcohol. On evaporating the alcohol, a black, 
resinous substance was obtained, which was treated with hydrochloric 
acid ; the light brown solution was precipitated with sodium carbonate, 
and the tru^iloro-derivatlve, Ci 2 NH 803 *CH 2 ‘CH( 0 H)*CCl 3 , which sepa¬ 
rated, crystallised from alcohol. It forms colourless prisms melting 
at 201°. The hydroohloride^ 0 i 5 NHi 2 Cl 303 ,HCl, was repeatedly crys¬ 
tallised from alcohol and decolorised with animal charcoal. It 
crystallises in slender prisms melting above 30U°. The silvef}' salt, 
COOAg*CH:CH*C 9 ]NH 5 -CH 3 *CH(OH)-CCl 3 , crystallises in slender, 
white needles. When the resinous condensation product is treated 
with strong instead of with weak hydrochloric acid, the hydrochlo¬ 
ride of a compound is obtained which only dissolves in hot caustic 
alkalis. This hydrochloride melts at 217*^; the /ree base, which has the 
formula C 28 N 2 H 25 O 6 OI 5 , crystallises in needles melting at 128°. 

(x^Metaquinolinediacrylic mid, OgNHsCCHiCH'COOH)^, is obtained 
when the hydrochloride of the above trichlorinated derivative (9 grams) 
is heated ou a water-bath with a solution of potassium carbonate 
(10 grams) in water (110 grains) for three hours, the product being 
filtered and fractionally precipitated with sodium carbonate. It melts 
at above 300°, is insoluble in water, sparingly soluble in hot alcohol. 

K H, M. 

2': 3-Bimethylqmnoline. By G. Eohde {Ber,, 22, 267—271). 
—2' : 3'-Dimethylquinoline (Abstx\, 1887, 974) crystallises in the 
rhombic system and boils at 261° (unoorr.) under 729 mm. pressure 
(not 255—260®), The platinoehloride blackens at 230°; the picrate 
melts at 225°. The chromate, C®nHiiN) 2 iH 2 Cr 307 , crystallises in 
orange-coloured spear-heads which become brown at 150° and decom¬ 
pose completely at 185°; the hydrochloride, OuHnNjEECl + 2 BL 2 O, 
forms concentrically grouped needles of a vitreous lustre, very readily 
soluble iu water and alcohol; the sulphate, 0 iiHiiN,H 2 SO 4 -h H 3 O, 
crystallises in slender, concentrically grouped needles, extremely 
soluble in water, moderately ^o^uble in alcohol, it melts at 235° ; the 
nitrate crystallises in prisms very readily soluble in water and 
alcohol. The rnethiodfide^ CnHu^TiMel +- crystallises from 

alcohol in groups of bright yellow, bent needles, melting at 218°, 
When 2''; 3'-dimethylquinoline dissolved in sulphuric acid is treated 
with sufficient chromic acid to oxidise one methyl-group, an acid is 
obtained which is identical with Friedlander and Gdhring^s 
iK-methylquinolme«i6-m*boxylio.acid (Abstr,, 1883,1149), 

, The base obtained by the condensation of quiaaldin© with benzll 
(loG. has the foj^rqula ^C 5 NH 4 Me*OHIOPh*OOPh; it melts at 376° 
(not 173°) and has a stJriking resemblance to acridine; the solutions of 
the salts show an intense ^een fiuorescence. When heated for some 
hours at 180°, it is .converted into a ^polymmde^ which forms yellow 
crystals melting at 240°; this is a very feeble base and is extremely in- 
jsoluble in the usual solvents. All attempts to effect a condensation 
between the methyl-group of the dimethylquinoline and the carbonyl- 
group of the benzii were unsuccessful; , N. H, M, 
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Action of Acetone on Ortlio- and Para-amidophenoL By 

G. Eitgler and A. Bauer (Ber., 22, 209—215).— Orthohydroxy^ot-r^-^ 
dinietJiylqmnoUne<f C 9 NH 4 Me 3 'OH [= 2' : 4^ : 1], is formed together 
with methane when dry orthamidophenol hydrochloride (1 mol.) is 
heated with acetooe (3 mols.) for 48 hours at 170—180°. The crude 
product is extracted with hydrochloric acid and acetone, and the mixed 
solutions distilled with steam to remove acetone and condensation 
products. The solution is then concentrated, partially neutralised 
with soda, filtered from resinous products, and the basic substances 
precipitated with sodium carbonate, excess being carefully avoided. 
The precipitate is washed with hot water, dried, dissolved in absolute 
alcohol, and concentrated sulphuric acid added to the solution; the 
precipitated ciystalline sulphate, a further quantity of which can be 
obtained by adding ether to the alcoholic solution, is washed with 
alcohol anS. ether, dissolved in water, and, after evaporating the 
alcohol, potassium dichromate is added to the cold solution. The crys¬ 
talline dichromate is decomposed with dilute sodium carbonate, and 
the base, which is precipitated in a fiocculent condition, is crystallised 
from ether. Hydroxydimethylquinoline crystallises in prisms, melts 
at 65®, and boils at 281° (uncorr.). It is readily soluble in ether, benzene, 
alcohol, acetone, and chloroform, but only sparingly in liglat petro¬ 
leum, and almost insoluble in water. It is slightly^ volatile with 
steam, sublimes when heated, and has an intensely bitter taste and 
the peculiar odour of quinoline-derivatives. It dissolves in soda, the 
solution giving orange or red precipitates with diazochlorides; the 
colouring matter obtained with ^-naphthylamine dyes silk yellowish- 
brown, In a neutral solution of the base, ferric chloride gives a green 
coloration, which disappears slowly on heating but immediately on 
adding acids. A yeUow, crystalline substance is precipitated when 
water is added to a hot alcoholic solution which has been previously 
mixed with bromine. The sulphate, 0 iiHu!N 0 ,H 2 S 04 , crystallises in 
slender needles and is soluble in water but only sparingly in hot 
absolute alcohol. The hydrochloride crystallises from hot concen¬ 
trated hydrochloric acid or alcohol in yellowish, anhydrous plates, and 
is readily soluble in water but insoluble in ether; it sublimes without 
melting. The platinochloride, (OnEijNO)a,H 3 ptClg -f 2HaO, crystal^ 
lises in bright-yellow needles and loses its water at 110°. The dichro*- 
mate, (CnHiiNO) 2 ,E[ 30 r 2 O 7 , crystallises in citron-yellow, microscopic 
needles containing water and is sparingly soluble in cold water. The 
pkraie, CuHuI^'OjGeHaNsO?, crystallises iu plates or prisms, turns 
brown at 200°, melts at 207°, and is completely decomposed at 210° ; 
it is almost insoluble in water, and only sparingly in hot alcohol, 
benzene, chloroform, and acetone. The yield of hydi'oxydimethyl- 
quinoline, by the method described above, is not more than 20 per 
cent, of the amidophonol employed. Better results are obtained when 
a mixture of acetone (1 mol.) and paraldehyde (1 'mol.) is saturated 
with hydrogen chloride, kept for two to three days, and then heated at 
100° for dx hours with a concentrated hydrochloric acid solution of 
ate'dophenol (| mol). {Compare,Beyer, Abstr., 1885, 672 and 1246.) 
T]^ prodfiofe is purified as described abovci* 

/ stdphonic aeijls are formed when ^K-^-dimethylqumoline is. 
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treated witK fuming sulphuric acid; when the more sparingly soluble 
portion of the product is melted with soda, a mixture of substances is 
obtained, from which, in one experiment, a crystalline product melting 
above 70° was isolated. (Compare Beyer, Abstr., 1886, 629.) This 
substance is probably an oi^hohydroxyquinoline, but it is not identical 
with the orthohydroxy-derivative described above. 

Family dr 0 !]&y-(x.-^{-dimethylguinQUn 6 is obtained, together with me¬ 
thane, when paramidophenol is heated with acetone for several days 
at 170—180°. The product can be purified as described in the case 
of the ortho-derivative or by means of the crystalline hydrochloride. 
The yield is only about 12 per cent, of the theoretical quantity, but 
better results are obtained by using a mixture of acetone and acetalde¬ 
hyde as described above. It crystallises from alcohol in prisms or 
small plates, melts at 214® (uncorr.), and boils above 360® with partial 
decomposition. It is readily soluble in alcohol and acetone, but only 
sparingly in ether, and almost insoluble in benzene and hot water ; it 
is readily soluble in acids and in alkalis but not in ammonia; the 
alkaline solutions are precipitated by carbonic anhydride and give 
coloured precipitates with dSazochlorides. The acid alcoholic solu¬ 
tion of the colouring matter obtained with /1-naphthylamine dyes silk 
red. Ferric chloride produces a brown coloration in an alcoholic 
solution of the base, and with bromine an amorphous bromide is 
obtained. The hydroohloride, OuHnNOjHCl, crystallises from alcohol 
in yellowish needles, is, readily soluble in water and sublimes when 
heated. The platinoolihride^ (OiiHnNO) 2 ,H 2 ptCl 6 -i- 2 H 2 O, crystal¬ 
lises in yellow needles and is sparingly soluble in water and alcohol; 
it loses its water at 110° and decomposes when heated more strongly. 
The ( 0 uHuN 0 ) 2 ,H 2 S 04 , crystallises from water in colour¬ 

less needles and is almost insoluble in hot alcohol. The picrate^ 
OiiHnNOjOeHjNsOT, crystallises in large prisms, melts at 225° with 
decomposition, is very sparingly soluble in most ordinary solvents and 
almost insoluble iu water. The dichromate is not easily obtained in 
crystals. P. S. K. 

/S-NapMhaquiiialdme. By F. Seitz (Bar., 22, 254—266),— 
^^Naphthaquinaldine ciystallises in rhombic plates, melts at 82°, and 
distils with difficulty with steam. The hydrochloride, with 2 mols. 
H 2 O, crystallises in slender, lustrous needles, sparingly soluble in 
cold water; the nitrate, with 1 mol. H 2 O, forms slender needles 
which become pale rose-coloured when exposed to air; the mlphate^ 
CuHiiN,H 2 S 04 + 2 H 2 O crystallises in very slender needles, very 
readily soluble in hot water; the picrate forms microscopic needles, 
melts at 220—22P with decomposition, dissolves very sparingly in 
boiling water, readily in glacial acetic acid; the methiodide crystallises 
in straw..coloured needles, melts at 241—247° with decomposition, 
and dissolves readily in boiling water, sparingly in alcohol. 

By the action of a mixture of faming nitric and strong sulphuric 
acids on p-naphthaquinaldine, four nitro-compounds are formed, two 
of which are soluble and two insoluble in alcohol. 

Finitro-fi-napUhalquinaldine, GuH 9 K(N 02 ) 2 , is obtained' by crystal¬ 
lising that portion of the product which is soluble in alcohol from 
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glacial acetic acid, and melts at 226—^227°. The other soluble com¬ 
pound melts at 250°; it was not further examined. 

, A second dinitro^derivcitive crystallising in long, yellowish needles, 
melting at 230^, and the tetramtro-compound, CuH7N(IJT02)4, which 
crystallises in yellowish-bi'own, lustrous plates melting at 277®, are 
insoluble in alcohol, and are separated by crytallisation from glacial 
acetic acid. 

A third dinitro-derivatwe is formed when dry /3-naphthaquinaldine 
nitrate is added to strong sulphuric acid. It crystallises in colourless 
needles, melts at 205—212°, dissolves readily in benzene and is in¬ 
soluble in light petroleum. 

Oarboxyphenylpicolmecarhoxylic acid, 00 0 H*C 6 H 4 * 05 NHMe.COOH 
[CsN : OOOH = 1:2; CeH^: Me : COOH = 3 : 6 : 2], is obtained 
by treating ^-naphthaquinaldine- (10 grams) suspended in water 
(i^ litre) with sulphuric acid (JO giams), and adding to the cold 
solution potassium permanganate (30 grams), dissolved in water 
(500 C.C.). Oiithophthalic and naphthaqiiinolinecarboxylie acids 
ai"e also formed. Jt crystallises in needles (anhydrous) or in prisms 
(with 1 mol. HaO)^ melts at 201® with violent evolution of caa:*- 
homo anhydride, and is very sparingly soluble in cold water. 
Sodium carboxyphenylpicolinecarbo^ylate, 0 i 4 H 9 NaaN 04 -f 2HaO, forms 
slender needles, sparingly soluble in boiling alcohol, readily in 
water; the potassium salt is ipore readily soluble; the zim salt 
(with 1-| mol. HgO) is almost ip.soluble in water; the copper salt 
(with 1^’moi. HsO) crystallises ixi microscopic, bluish-green plates. 
The formation o£ the acid from j^Tuaphthaquinaldiive is analogous to 
that of jS-phenylpyridinedicarboxylic acid from /3-naphthaquxnolino 
(Skraup and Oobenzl, Abstr., 1883, 1011). Assuming the acid to 
have the constitution given above, j8-napjithaquinaldiue would have 

the constitation [CH: IT = 1: 2]. 


^NapMliaqmnQlinecarboxyliG acid, 


:C-OOOH 


®\oh:oh 


[OH: N 


== 1; 2], is obtained as sodium salt by extracting the manganese 
dioxide formed iu the above .oxidation experiment with dilute 
aqueous soda. TJie acid crystallises from alcohol in very slender, 
matted needle^ which melt with decomposition at 187®; when 
heated on platinnm foil, it evolves irritating vapours. It is almost 
insoluble in water, sparingly soluble in alcohol and boiling glacial 
acetic acid. The sodium salt, CufisNaNO® -f- 2^Ha0, crystallises 
in yary lustrous scales or needles, sparingly soluble in cold water. 
The harivm salt (with 4 mbls, H 2 O) separates as a daky precipitate, 
which becomes crystalline by prolonged boiling; the copper Mt (with 
mol. HaO) is insoluble in water. The hydrocUoride, 0 uH 9 ]S: 03 ,HCl, 
crystallises in yellow, hair-like needles, and is readily decomposed by 
■ water and alcohol; the plaiiTwcUoride, (Oi 4 HsN 02 ) 2 ,H.,PtClo -f 2HaO, 
forms yellow, matted needles, very sparingly soluble in hot dilute 
hydrochloric acid; water decomposes it readily. The production of 
tS^qarbo^ylie acid in the oxidation of ^-naphthaquinaldine corresponds 
of qninaldic acid from quinaldine (D$bnhr aoA 
Abstr., 1884, 185). : , , ' / ^ 
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When ^-naphibaqainolineoarboxylic acid is heated at 190—200*^, 
^-naphthaqninoline is formed. The platinochloride crystallises with 
2 mols. llaO (not 1 mol. Compare Skraup and Cobenzl, loo. cit.y 
and Lellmann and Schmidt, -Z?er., 20, 3156). 

THohlorhydrosiifethffUd^eS-'naphthaquinaldine^ CisHioNCla -f- H^O, 
is prepared by y. Miller and Spady’s method (Abstr., 1886, 264), by 
the action of chloral on y^-naphthaquinaldine (equal mols.). The re¬ 
action takes place with rise of temperature. The whole is then heated 
for five hoars on a water-hath. It crystallises in rhombs, melts at 
185°, is insoluble in water, almost insoluble in ether; the best solvent 
is boiling benzene. 1^. H. M. 

Oxidation vOf g-NaplathaquinolmeBulphonic Acid. By C. 
Immerhbisbb (Ber., 22, 402—411).—The ^^naphthaquinolinesul- 
phonic acid was prepared by Skraup’s method from pure g-naphthyi- 
atnine-a-Bulphonic acid (Abstr., 1885, 561). 

^-JBhenyl^pyndinesulphodicckrhoxylie add^ 

.S 03 H-CoHa(COOH)’aNH 3 ‘COOH 

[CfilST: COOH^: .SO3H =1:2:6; C, :.COOH = 8 : 2], is fonned 
by oxidising a 1 per cent, solution of potassium /1-naphthaqui- 
noliHesulphonate with the calculated quantity of potassium per¬ 
manganate in ^ per cent, solntiom It crystallises from water in 
ti'ansparent, colourless, hard crystals, has an unpleasant, sour taste, 
and is readily soluble, in hot, sparingly soluble in cold water, and 
almost insoluble in alcohol, ether, benzene, &c. The potassium, 
barium, diver^ mi Mad salts were prepared, but could not be obtained 
in crystalline form. 

p-FyridinepheuylerieheionesulpJionie tacid, S 03 H’ 06 H 3 <[q is 

prepared by oxidising a solution of potassium j3-naphthaquinoline- 
sulphonate in 50 times its weight of 20 per cent, aqueous potash with 
the calculated quantity of potassium permanganate in f per cent, 
solution. It crystallises from water* an scales with I mol. HgO, is 
readily soluble in hot, and sparingly soluble in cold water, and is 
almost insoluble in alcohol andtether. The potasdum salt with 1 mol. 
HaO crystallises in long, yellow needles, or in yellow, transparent, 
hxonoolinio prisms; the barium .salt with 2 mols. H 2 O crystallises in 
tufts of yellow needles; the diver salt with 1 mol. H^O erystallises in 
slender, yellow, hair-like forms; the lend salt with 3 mols. HiO crys¬ 
tallises in lustrous, yellow needles. The phenylhydrazone, 

crystallises from acetic acid in -small, red needles, decomposes at 295” 
without melting, and is insoluble in almost all solvents; the oxime, 
px^HiSTSOa'NOH, forms yellowish, crystalline flocks, decomposes, at 
290° without melting, and is sparingly soluble in cold water. 

Condensation of Paranitrohenzaldehyde Qninaldihe. 
By W. Buiagb (Ser,, 22, 285—290).—Iflieh a dry ethereal solution 
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of paraniti’obenzylideneqtiiiialdiDe (Abstr., 1887, 976) is treated with 
bromine, the compound Ci 7 Hi 2 ]Sr 202 Br 2 is formed; this crystallises 
from alcohol in lustrous, gold-coloured, matted needles which become 
brown at 230° and melt at 276°. 


AmidohenzylidenequiiialdiTie, Ci 7 Hul!T 3 , prepared by reducing the 
nitro-compound with tin and hydrochloric acid, crystallises from weak 
alcohol in long, gold-coloured needles melting at 172—173°, It is 
also formed when the base Oi 7 Hi 4 N 202 (Zoo. dt) is reduced with tin 
and hydrochloric acid. The aceiyl-derivatioe^ C 19 H 16 K 2 O, prepared by 
heating the amido-base with acetic anhydride in a reflux apparatus, 
crystallises from alcohol in large, tabular, monoclinic crystals which 
melt at 194° and dissolve readily in alcohol and light petroleum. 

FarahydroxyhenzyUdenequinaldine^ C 9 NH 6 ’CH!CH*C 6 H 4 ’OH, is ob¬ 
tained by diazotising the amido-base and boiling the product with 
water; it forms brown crystals melting at 255° with decomposition, 
With ^-naphtholdisnlphonic acid, the diazo-comjpumid yields a dye 
which colours silk copper-red, 

Diquinolyleihylme {ethylejiediqnimlme), 02Hg(09^1116)2, [CH = 2'; 
CH = 3], is prepared by heating paramidobenzylidenequinaldine 
(20 grams) with glycerol (70 grams), sulphuric acid (30 grams), and 
orthonitrophenol (^14 grams) in a reflux apparatus; the heating is dis¬ 
continued as soon as gas is evolved, as the reaction hecomes very violent; 
it is then heated for one or two hours. The product is diluted with 
water,saturated with potash and boiled; the resin is dissolved in benzene 
and boiled with animal charcoal. It crystallises in groups of needles, 
melts at 146--147°, is sparingly soluble in alcohol and benzene^ 
readily in glacial acetic acid. The hydriodide crystallises in brick-red 
prisms; the sulphate in needles. The dibroviide, 02 H 2 Br 2 ( 09 lTH 6 ) 2 , 
crystallises in needles, becomes brown at 280°, and does not melt at 
300°; it is readily soluble in hot alcohol. When ethylenediquinoline 
is heated with hydriodic acid and amorphous pbosphoxus at 150°, the 
compound CaoHieNa is formed; this crystallises in lustrous prisms 
melting at 106'5°. 

BthylenequinoUneqmnaUine, CsNHtt-CHlCH-CsNHsMe (OH =: 2'; 
OH ; Me = 3 : 2*], is prepared by adding a slight excess of paralde¬ 
hyde to paramidobenzylidenequinaldine (20 grams) and hydrochloric 
acid (70 grams) heated at 150°; the reaction soon becomes violent. 
It is heated for five hours, diluted with water, filtered, and treated 
with aqueous spda; the resin is dried and repeatedly extracted with 
alcohol. It is purified by means of the picrate, and the free base 
crystallised from petroleum (b. p. 100—130°). It crystallises in 
lustrous, reddish plates, melts at 157*5°, and dissolves very easily in 
alcohol, ether, and chloroform, less readily in benzene. The salts are 
mostly sparingly soluble, gelatinous substeuces. N, H. M, 


Proteids. By A. EBtiaBR {Pfidger's ArcMv, 43. 
244—2^).—Mulder (Annalen, 61,121) was the earliest to iavestigate 
the condition of the sulphur contained in proteids, and the fruit of his 
i^ork was his “Protein Theory.” He obserred that the sulphur is 
separated from the remainder of the proteid„and the sulphur- 



ORGANIC CHEMISTRY. 529 

free radicle protein was supposed to be combined with different 
anionnts of sulpbnr, so producing different proteids. 

Liebig and others, who showed the inaccuracy of Mulder’s woi'k 
and conclusions, pointed out that warming a prote'id with potash not 
only remoYed sulphur but ammonia; and even though the residue 
gives no further colour with lead salts, it still retains some sulphur. 

It is thus possible to speak of two forms of sulphur in prote’id: 
that which is loosely and that which is firmly combined; and 
Danilewsky {Zeit physioL Ghem., 7, 440) further differentiated the 
loosely combined sulphur into four varieties according as to whether 
it was removable with a 2, 5, or 10 per cent, solution respectively 
of sodium hydroxide. The slowness of the alkali in removing all 
removable sulphur is analogous to what occurs in cystin (Goldmann 
and Baumann, Abstr,, 1888, 519). The total sulphur (S) and the 


loosely bound sulphur (L) were 

estimated 

in white of egg and fibrin. 

The results were as follows:— 






S. 

L. 

s 

:L. 

White of egg........ 

. 1*66 

0-44 

4: 

1-06 

Ribrin .. 

. 1*20 

0-38 

3: 

0-95 


There appear to be certain native prote’ids which give no blackening 
with lead and alkali: these contain about 0*8 per cent, or less of sub 
phur, and seemingly all is in the firmly combined condition. Legumin 
(sulphur 0*4 per cent., Ritthausen), and casein (sulphur 0*8 per cent., 
Hammarsten) are examples of these. 

The proteid which had been treated with potassium hydroxide for 
the removal of the loosely combined sulphur was then examined: it 
was found to be an amorphous peptone-like substance which by 
saturation with ammonium sulphate was separated into two sub¬ 
stances : one precipitable by the salt gave the reactions of an albumose, 
the other left in solution was a peptone (in Kiihne’s sense of the 
word). The percentage composition of these substances was as 
follows:— 



' 0. 

H. 

N. 

s. 

0. 

Ash. 

Egg albumin .. ♦ 

52-98 

7-09 

15-70 

1-6—1-8 

22-41 


Propeptone. 

55-76 

6-93 

14*46 

1-28 

21-57 

fO-31) 

Peptone .. 

48-06 

6-73 

11-70 

0-47 

33-04 

(2-88) 


0, 

H. 

N. 

S. 

0. 

Ash* 

Eibrin ........ 

62-50 

6-96 

16-67 

1-22 

22-76 

_ 

Propeptone .... 

55-26 

6-75 

15-46 

0-79 , 

21-74 

(0-21) 

Peptone . 

62-58 

6-60 

14-43 

0-47 

26-92 

(0-85) 


In the propeptone in both cases there is a fall in the percentage of 
nitrogen and sulphur, which is still more marked in the peptone. 
The sulphur in the propeptone is approximately equal to that in the 
mother substance which was in the firmly combined condition; and the 
composition of the two propeptones is nearly the same: thus a sub¬ 
stance appears to be formed from di^erent proteids which has the 
Fame composition and which contains all the firmly combined sulphur. 
The composition of the twQ peptones is, however, very different, 
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and they are probably produced from tbe propeptones by further 
liydratin^ action; tbe loss of sulphur is probably due to the forma¬ 
tion of' another sulphur-containing organic compound that escaped 
detection; sulphates are not formed. 

The concluding portion of the paper is devoted to a theoretical 
consideration *of the prr^bable way iu w'hich the sulphur is actually 
present in the prote'id. Tables are given of the chief sulphur-contain¬ 
ing substances known, and as to whether or not they are blackened 
by lead and alkali. The number of those that are not blackened is 
much smaller than those that are. The firmly bound snlphur is com¬ 
pared to that in mercaptan, thioether, and sulphinic compounds, and 
the loosely combined sulphur to that in thio-acids, cystin, and com¬ 
pounds in which either the group ICIS or :C*S*S*C: is present. 

^ W. D. H. 

Myosin. By Tl. H. Chittej^deu and G. W. Cummins (Studies from 
Lah, Physiol. Chem., Yale JJniv., 3, 115—1S8).—Ammonium chloride 
solutions were found the most efficacious in ej^tracting myosin from 
fiesh. The salt Was removed by dialysis, and the myosin’ obtained in 
a jelly-like condition. This appears to be; appointed out by Halli- 
bui'ton, a genuine recoagulation rather than a simple precipitation 
(Abstr., 1887, 984). A large- number of preparations were made' 
from diierent animals, and fiie’results of elementary analysis show a 
very close agreement. With regard to the temperature of heat- 
copulation of this protezd,'the results differ slightly in different 
animals, and also' differ, to a slight e:Stent, from those obtained by 
Hallibnrton ; this is, no doubt,-to be explained by the character of the 
saline solution used, Halliburton having used a magnesiuni or sodium 
sulphate solution. The general results justify the assumption that 
myosin as it occurs’ throughout the animal .kingdom is a singla 
chemical compound formed, as suggested by Halliburton, by tbe 
interaction of one or more myosinogens and a ferment. 

W. D, H. 

Caseoses, Casern Cyspeptorie, and CaseihwPeptone. By R. H. 

Chittenden and others (Btudies from Lah. Physiol. Ghem., Yale Unw.^ 
8, 66—105).—This paper gives fuller and further details than were 
before published (Abstr., 1888, 76) of the properties and elementary 
composition of the peptone formed from casein, of the intermediate 
products (caseoses), and of an insoluble bye-product formed during 
the earlier stages of the digestive process (caSein-dyspeptone). 

. , W. D. H. 

Reduced Hemoglobin. By L. Hermann (Pfluger's AtoU% 43, 
235).—The spectrum of reduced hsBmoglobin is generally described as 
showing only one absorption-band. But if this hand be examined 
carefully (whether the reduction has been produced by Stokes* re¬ 
agent. ammonium sulphide, or a stream of hydrogen), it will be, seen 
to consist of two; a wide dominant band, and, separated from it by 
a less brightly Hlumimted narrow space, a narrow band almost 
coincident with the D line. W, H, H, 

Reducing Action of Indigo-wMte on Oxyhsemoglobln. By* 

1,^ rend. SoG, [2], 5v^^^396)if-^utizjeu^^ 
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border {Bull. Soc. Chivu, 1873, 150) used indigo-wbite to remove tbe 
oxygen from oxybrnmoglobin, and obtained by tliat method a result 
higher by 4—5 c.c. of oxygen per 100 c.c. of blood than by the method 
of extracting tlie gas by the mercurial air-pump. This difference 
increases with the length of time employed in the extraction of the 
gas by the air-pump, and it is easily explicable on the theory that the 
loss of the oxygen is due to its combination with the still living tissue 
elements in the blood, especially as the temperature at which the 
operation is performed is 40—50°, and, perhaps, also to the formation 
of metheemoglobin, Hoppe-Seyler {Physiol. Ghem..^ 451)^ however, con¬ 
siders that the reduction of oxyhaemoglobin does not stop at haemo¬ 
globin, but goes on to haemochromogen when indigo-white is employed: 
the experiments on which this opinion is based are, however, not stated. 
In the present research, spectroscopic observations were made on the 
effect of the prolonged action of a stream of hydrogen and of indigo- 
white respectively on solutions of oxyhaemoglobin obtained by diluting 
blood with water. In neither case did the bands of haemochromogen 
appear, but the reduction always stopped wh6!a haemoglobin was 
formed. ^ W. D. H* 

Pigments of the Urine. By 0. A. MAcMui5rN (/. Physiol., 10, 
71—^121 ).—K full account, with plates of absorption-spectra and 
measurement of bands, of experinients of which an account has 
already appeared (Ab^tr., 1888, 614). ^ W. D. H. 
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Gases of Peptone Blood. By Lahousse {AroUv p Amt. u. 
Physiol., Physiol. Ahth., 1889, 77—82).—As coihpared with normal 
blood, the amount of carbonic anhydride in “ peptone-blood” is greatly 
diminished, approximately to about half the normal ^ on the other 
hand, the amount of oxygen is slightly increased, namely, from 15;—16 
to 16—17 per cent. The experiments were performed on dogs. 
“ Peptone blood ” does not clot,,and in connection with the diminution 
of carbonic anhydride it is interesting to note the well-known fact, 
that passing a stream of that gas through the blood or through 
peptone plasma ” will cause it to coagulate. The temperature of 
the body first rises slightly during “ peptone narcosis,” and then 
returns to the normal, or rather below it. W. D. H. 

Amount of Hsemoglobin in the Blood during Inanition. 
By S. Q-eoll and L. Hermann (Pfiiiger^s Arohiv, 43, 239—244).—The 
question investigated ’was the relation of hsemoglobin to the total 
solids of the blood during starvation: the experiments were carried 
but on rabbits, cats, and a dog:— 

If y? “ total solids of the, blood per cent., 

^ 5=: amount of hsemoglobin, as measured by the graduations on 
, , Fleischrs hsemometer 5 



532 


ABSTRACTS OT* OHEmOAL PAPERS. 


then q — hip is tlie colottr quotient, which was the object of investiga¬ 
tion. Tbe results, wbich are given in tabular fonn in 16 experiments, 
show that during a state of hunger, haemoglobin is less quickly used 
up than the other solid constituents of the blood. W. D. H, 

Production of the Proteids of the Blood. By S. Torup 
(Gompt rend. Soc^. Biol, [2], 5, 413—416).—It is well known that 
peptone is absent from the blood even during the periods of most 
active digestion. During or immediately after absorption, the pep¬ 
tones are transformed either into the proteids of the blood (fibrino¬ 
gen, serum-globulin, serum-albumin), or into certain nitrogenous 
non-proteid substances. Tbe former hypothesis is that most gener¬ 
ally held by physiologists. The present experiments bearing on this 
point are merely preliminary to a more detailed investigation not yet 
completed. They were three in number, all made on dogs. Blood 
was removed from the animal at three different periods extending 
over a week, during which time the animal received no food. The 
blood was analysed, and in order to prevent any alteration in the 
volume and pressure of the blood, a solution of sodium chloride 
(0*7 per cent.) was injected in amount equal to that of the blood re¬ 
moved. 

In all three experiments, the results were perfectly concordant: one 
may therefore serve as an example of the whole. 




Pates. 



2nd Feb. 

4th Feb. 

8th Feb. 

“Weight of dog. 

11 *5 Mios. 

10 *85 kilos. 

10 *6 kilos. 

Percentage of proteids hi Wood........ 

18 7 

14 9 

16 *5 

Percentage of globulin in serum 

1*4) 

1*8 

2*0 

Percentage of albumin in serum ...... 

2-7 

2-9 

3 1 

Percentage of fibrin in blood.......... 

Red corpuscles per cubic millimeter of 

0*18 

0-22 

0*41 

blood .. 

3480000 

3760000 

4640000 

Quantity of blood in c.e.... 

897 

—• 

863 


The conclusions drawn are as follow:— 

1. ^ If a certain quantity of the blood is remo 7 ed, and the animal is 
left in a state of inanition, an increase of the proteid constituents of 
tbe blood takes place. This increase is not only relative, but ab¬ 
solute. 

2. The increase is chiefiy due to the increase in the number of tbe 
red corpuscles, 

3. The increase of the proteids of the serum is less marked, but is 
sumciently manifest. 

4 The increase of fibrin is considerable when the small quantity . 
existing in normal blood is taken into account, 

5. In ^ese experiments, the increase in these constituents could 
not nave been due to peptones absorbed from the alimentary canal. 

W. D. H, 
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Influence of Saline Materials on Gaseous Metabolism in 
Man. By A. Loewy {PJluger^s Arcldv, 43, 615--532).— y. Mering 
and Zuntz (Ffluger's Archiv^ 15, 634; 32, 173) found that when 
nutritive materials, either nitrogenous or non-nitrogenous, were intro¬ 
duced into the circulation, the oxygen taken in remained unaltered; 
the carbonic anhydride exhaled was increased owing to the burning 
of the substance given. When the material was introduced into the 
stomach, the rise of oxygen used would be quite well explained by the 
increased work of the digestion apparatus. Yoit {Zeit. Biol.^ 14) 
and Biubner 19), on the contrary, did not find any increase 

in the oxygen used through activity of the alimentary tract. The 
workpf other observers in the same direction is also quoted, and the 
subject is of some practical interest, as therapeutically the cures of 
Carlsbad, Marienbad, &c., consist in increasing the activity of the in¬ 
testinal tract by the administration of saline purges. These experi¬ 
ments were therefore undertaken. The rabbit was the animal, and 
Glauber’s salts the saline purge selected. Further experiments were 
performed on men. Such a salt can itself produce no alteration in 
gaseous interchange due to its own combustion. 

The details of the method employed are given, and the results show 
in tabular form, the volume of air breathed, oxygen used, carbonic anhy¬ 
dride given out per minute and per cent., and, lastly, the respiratory 
quotient. This is given first for the normal state, then for the same 
person,under the infl.uence of sodium sulphate, The result constantly 
obtained was an increase of the gaseous exchanges in the lungs d.uring 
ihe latter period; not only is the carhonio anhydride exhaled in¬ 
creased, hut the oxygen taken in is increased also. Thus the results 
are in accord with those of v. Mering and Zuntz. 

The increased metabolism appears to be due to the activity both'of 
the muscular tissue of the intestine and of the glands, but probably 
the former is the more important,factor concerned. W. D. H. 

Digestion, in Mules. By A. Sanson (^Gomjpt rend. 8oc. Jffioh [21, 
5, 316—318).—From experiments on a horse, mule, and ass, the con¬ 
clusion is drawn that the power of digesting p3?otex^ is greater in the 
mule than in the horse» and that this power is inherited in the mule 
from the ass. W. D. H. 

Influence of certain Therapeutic Agents on Amylolytic and 
Proteolytic Digestion, By B. H. Chittbnden and 0. W. 

{Studies fram Lab, Physiol, Chem., Yale Xfniv,^ 3, 60—65).—The 
methods employed were similar to those used in previous experiments 
of the kind (Abstr.j 1888, 78). 

Antipyrin in large doses has a slight inhibitory influence on 
amylolytic digestion; antifebrin or acetoilide is comparatively in¬ 
soluble in water, and so large percentages could not he employed; 
such as were used, however, had little or no influence on amylolytic 
digestion. , Ethylurethane slightly stimulates amylolytic action. 
Paraldehyde showed a very strong inhibitory power on the same 
kind of digestion, and this was even more marked in the case of 

VOL. LVI. 2 n 
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tliallin sulpliate. Caffeine and tBeine in large doses produce a slight 
diminution in the amount of starch, converted. 

The action of the same drugs on gastric digestion was then investi¬ 
gated. Antip jrin has a decided inhibitory influence, and when present 
to the extent of 3 per cent, practically stops all digestive action. 
Antifebrin, caffeine, and theine have a similar inhibitory action. 
The retarding action of urethane is very slight, and paraldehyde and 
thallin sulphate have a decided stimulating action on the pepsin 
ferment. 

On the proteolytic action of trypsin two substances only were tested, 
namely, antifebrin and paraldehyde; both showed a marked inhibitory 
action. 

Influence of Uretliane, Paraldehyde, Antipyrin, and Anti¬ 
febrin on Protexd Metabolism. By E. H, Chittenden and others 
(^Studies from Lab. Physiol. Chem., Yale Unio., 3, 39—59; and 
Biol, 25, 496—512).— The experiments with ethylurethane were con¬ 
ducted wholly upon the person of a healthy man. The experiment 
extended over six weeks, during which time a fixed diet was taken. 
Body equilibrium being established, the urine was analysed daily, 
first for a period withonb, and then for a second period with, the 
administration of the drug. The experiment was repeated, and the 
results, of which full details are given, were a,s follows: the drug has 
a decided diuretic action, most noticeable on the second day after the 
drug i& taken; the excretion of nitrogen is decidedly below the normal, 
even after a dose of 5 — 10 grains. The phosphorus excreted seems to 
be slightly increased with small doses, diminished with lai'ge doses. 
The excretion of sulphur runs parallel with that of nitrogen. Ko 
hypnotic action was produced with the doses taken. 

The experiments with paraldehyde were similarly conducted, not, 
however, on a man, but on a dog; the animal remained peifectly well 
during the experiment, exhibiting neither nausea nor sleepiness. The 
drug wp found to produce practically no influence on proteid 
metabolism. 

The action of antipyrin was investigated by means of experiments 
on a healthy man. TJrea and uric acid were estimated separately, and 
were found to be diminished in amount by the administration of the 
drug. Antifebrin (also investigated by experiments on man) slightly 
increases the excretion of urea, but hinders that of uric acid. 

W. D. H. 

Gastric Juice of Crayfish. By' Stamati (Gomjpt. reml Soc. 
Biol. [2], 5, 16 — 17), —By means of a gastric fistula, the gastric juice 
can he easily collected from the crayfish. This secretion is yellowish, 
somewhat opalescent, and always alkaline. It digests fibrin rapidly, 
forming peptones, which give the ordinary reactions; it also trans¬ 
forms starch into sugar. It appears also that fats are emulsified and 
fatty acids liberated. W. B. H. 

Secretion of Saliva. By J. Langley and H. M. Fletcher 
(Ptoc. Boy^ Soo., 46, 16—18).—The author*s confirm Heidenhain^s 
law that the precentage of salt is saliva increases with the rate of 
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secretion. The following facts were also observed:—Stimulating the 
sympathetic gives saliva containing a larger percentage of salt than 
that obtained by stimulating the chorda. Dyspnoea increases the 
percentage of salts and of organic substances, as do bleeding and 
clamping the carotid. Injection of sodium chloride, 0'2—0'6 per cent., 
increases the secretion of saliva hut decreases the percentage of salts. 
Sodium carbonate also increases the secretion. Injection of strong salt 
solution increases the percentage of salts and of organic substances; this 
being probably due to a decrease in the blood flow through the gland. 
The general results of the investigation are that the secretion of water, 
salts, and organic substances is determined by the strength of the 
stimulus, the character of the blood, and the amount supplied to the 
gland, and is not due to the stimulation of any particular nerve. 

H. K. T, 

Aqueous Humor. Ey A. Gruenhagen (TflUger's ArcMv, 43, 
377—384).—The substance in the aqueous humor that reduces 
Fehling’s solution, and which was described by Kilhn (this vol., 
p. 177) as sugar, cannot be sugar, as it does not ferment with yeast. 
The dextrorotatory action of the humor is apparently due to sarco- 
Jactic acid,together with a “still unknown dextrorotatory substance’^ 
witb which it is mixed. The substance which causes the reduction of 
alkaline solutions of copper hydmxide is precipitabie by lead acetate 
and ammonia; it is not precipitated by potassic-mei’curic iodide, it is 
optically inactive, and seems not to be a carbohydrate. 

W. D. H. 

Beducing Substances in Urine. By Hagemann (Pfluger's 
Archiv, 43, 501—514).—It has long been known that sugar is not 
the only substance occurring in urine which reduces alkaline solutions 
of cupric hydroxide. Uric acid and creatinine act similarly j but 
more important still are the compounds of glycuronic acid that have 
been more recently described. This substance occurs in normal and 
in certain pathological conditions, and is much increased by the ad¬ 
ministration of camphor, chloral hydrate, phenol, benzoic acid, and 
other drugs. The existence of this acid in urine and its reducing 
action similar to that of sugar, renders a very careful examination of 
the urine necessary in suspected cases of diabetes. 

Tarious practical difficulties in the use of Fehling’s solution are 
pointed out; the most important of these appears to be the difficulty 
of finding a trustworthy end reaction; it was, however, found that 
the Small addition of calcium chloride prevents the mechanical sus¬ 
pension of cuprous oxide in the solution, and that a filtrate free from 
copper can be obtained when all the cupric oxide has been reduced 
(Fliickiger, Zeit, pliysioL Chem,, 9, 335). It is, however, necessary in 
urine to test the first two drops of the filtrate; by the time the third 
drop comes through, oxidation of the cuprous oxide has taken place, 
and cupric oxide is in solution. Such rapid reoxidation does not 
occur in solutions of pure dextrose. - But by quick filtration, and 
testing the two first drops as just stated, approximately equal restilts 
are obtained by titration as by AlUhn*s method of weighiug. Using 
always the same amount of calcium chloiude solution, it was found 

2 Vi ^ 
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necessary to make a certain small addition to the amount of sugar as 
obtained. 

In torse’s urine (the animal being fed on an average diet, of ’which 
the details are given) no sugar was found, but on the average 
0*004886 per cent, of reducing substances, or about 14 grams per diem. 
There were merely traces of nric acid and creatinine: the greater 
amount of the reducing substance is probably glycuronic acid. It is 
considered probable that glycnronic acid is derived from certain 
changes in prote’ids, especially those occurring in the intestine of the 
nature of putrefaction. In animals that take large quantities of 
prote’id food, the amount of glycuronic acid in the urine is greater 
than is the case in the horse. W. D. H. 

Rennet in Human Urine. By F. Helwi:s Arohiv^ 43, 

884—396).—Bennet ferment is pretty regularly present in normal 
human urine, but often the amount present is exceedingly small. 
The small amount is what one would expect, when the fact is 
remembered that alkalis destroy the ferment more easily than they 
destroy pepsin (Hammarsten). W. D. H. 

Nitrogenous Constituents of Urine. By K. Bohlanb {Ffluger^s 
Archiv^ 43, 30—70).—Pfliiger and Bohland found that 13*4 per cent, 
of the nitrogen of the uripe was not combined as urea. The present 
research relates to this point, the amount of. ammonia and ammonium 
salts being also determined. The total nitrogen was first estimated. 
Urea was then estimated by Bunsen’s method after the removal of 
the extractives precipitable by phosphotungstic acid* The amount 
of nitrogen in this precipitate was estimated, and also the ammonia 
by Schlosing’s method, both in the fresh urine and in the urine 
rendered alkaline after treatment with phosphotungstic acid. These 
processes were carried out in 13 series of urines, many of them from 
patients sufiEering from fever. The results and details of each 
analysis are given in full and in tabular form. The mean result was 
as follows ;—15*54 per cent, of the nitrogen is not combined as.ui»oa: 
of this 0*065 exists as preformed ammonia; the nitrogen in the precipi¬ 
tate produced by phosphotungstic acid was 6*51 per cent, of the 
whole; 4*4 per cent, of nitrogen from unknown substances was found 
in the urine from which the precipitate produced by phosphotungstic 
acid had been filtered o£E, W. D. H. 


Chemical Composition of a Kidney which had undergone 
Waxy Begeneration. By E. Lamblutg rend. Soc., Biol 

[2J, 5, 51—62).—The method of analysis employed was Hoppe- 
Seyler’s (Gottwalt, Zeit. jphysiol Ghem.^ 4, 437), The blood was 
first removed by a stream of saline solution; the kidney was then 
reduced to a fine state of subdivision; the substances soluble in 
water, and in solutions of sodium carbonate, and sodium chloride 
removed successively. The residue was heated with water in a sealed 
tube at 120®, to. <^^onve^t the collagen of the connective tissue into 
^«datin. The albuminoid (amyloid) substance was isolated in another 
portion of-the renal tissue by the method of Friedrexph. afid KekuM 
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(Virclioiv’s Arcfiiv, 16, 58), and then purified by Ktihne’s method 
{Maly's Jahresher.^ 3, 31) by artificial digestion -with gastric'juice and 
subsequent treatment with baryta-water. The percentage results 
compared with those of Grottwalt in healthy kidneys are as follows :— 


Albumin.... 

Globulin. 

Other proteids....., 

Gelatin.... *.. 

Albuminoid substance 


Healthy kidney. 

1-116—1-394 
8-633—9-225 
1-436—1-598 
0-996—1-849 


Wb,xj kidney. 

0-792 

5-553 

0-485 

2-685 

0-992 


There is thus a diminution in the proteids present, as compared with 
healthy kidneys; but the percentage of albuminoid material appears 
very low, considering the very advanced state of degeneration 
revealed by the microscope. It is considered possible that the 
transparent, swollen appearance of the organ may be in part due to 
the formation of a substance of the nature of the hyalins desciubed 
by Krukenberg (Abstr., 1886, 431). W. 1). H. 


Influence of Arsenic and Antimony on the Glycogenic 
Function and Fatty Degeneration of the Liver. By R. H. 
Chittenden and J. A. Bla.kb (Studies from Lah Fhysiol Ohem.^ Yah 
Unw., 3,106—114).—From a few experiments on rabbits and fowls, it 
would appear that small doses of antimonious oxide long continued tend 
to increase the hody^weight, and particularly the weight of the liver. 
Further, the increase in liver-weight is accompanied by an increased 
percentage of fat a'nd a slight increase of glycogen ,in the liver. With 
corresponding doses of arsenious oxide, on the other hand, the results 
would indicate a diminution in body-weight, also a diminution in the 
weight of the liver and amount of liver glycogen. In some oases 
there is, however, pronounced fatty degeneration of the liver, 

W. B. H. 


Physiological Action of Uranium Salts. By B, H. Chittenden 
and A. Lambeet (Sttidies from Lah, Physiol, Ohem., Yah 3, 

1—18, and Ydt Biol,^ 25, 513—532).—Previous experiments (Abstr., 
1888, 78) have shown that uranium salts have a marked inhibitory 
influence on the activity of the digestive ferments; the present investi¬ 
gation relates to (1) the infiaeuce of uranium salts on proteid meta¬ 
bolism ; (2) their toxic action; and (3) the influence of uranium in 
the production of glycosuna. 

The experiments on pi’oteid metabolism were conducted on dogs 
and rabbits; the animal under investigation was confined in a suit¬ 
able cage, and fed during an experiment on a constant diet of known 
composition. When nitrogenous equilibrium was established, the 
24 hours^ urine was analysed for a number of consecutive days; 
uranyl nitrate was then administered with the food in gradually 
increasing quantities for a number of days, and the urine again 
examined. The points noted in the ui’ine Tyiere reaction, volume, 
specific gravity, amounts of nitrogen, sulphur, and phosphorus. 

these and other cases^ the presence or absence of albumin or 
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sugar in tli6 urine was also noted, and if present, the amount was 
estimated: albumin by boiling witli acetio acid, and weij>hing the 
coagulum thus produced, sugar by Allihn’s gravimetric method. 

Experiments on the toxic action, of uranium salts wore confined 
wholly to the action of pure uranyl nitrate on rabbits. 

The results obtained may be thus summarised:—Uranium is an 
irritant poison, and like other metallic irritants produces gastro¬ 
intestinal irritation of more or less intensity. But it is not in any 
sense a rapid poison, and the injection of a fatal dose is not followed 
by any noticeable efects for some time. The action of a small 
amount (0T5 gram) seems to be as rapid and pronounced as that of 
a larger quantity (1 gram). The first noticeable symptom is muscular 
w'eakness; the salt checks digestion, but apparently increases to a 
slight extent proteid metabolism ; it increases the output of carbonic 
anhydride, raises the body temperature, and finally leads to emacia¬ 
tion. 

In the kidney, a condition of acute nephritis and destruction 
of the renal tissue is found like that produced in poisoning by 
arsenic, mercury, and phosphorus. Albuminuria is severe and con¬ 
stant. With small doses, the volume of urine is increased, but when 
toxic action is pronounced there may be partial or even complete 
suppression of that secretion. The production’of glycosuria gener¬ 
ally occurs after that of albuminuria, but it is a veiy constant and 
characteristic symptom. Salkowski hhs shown that mercury, and 
H. 0* Wood (Therapeutics^ p. 110) that phosphorus, will occasionally 
pi'oduco diabetes when given in toxic doses. The urine, in cases of 
uranium poisoning, invariably contains a lai’ge amount of crystallised 
calcium oxalate. In chronic poisoning by uranium, the nervous 
symptoms (loss of sight and of co-ordinating power) sometimes pre¬ 
dominate. W. D. H. 

Kelative Absorption of Nickel and Cobalt Salts. By R. H. 

Chittenden and 0. Noeuis (Studiesfrom Lab. Physiol Chim., Yale 
Univ.^ 3,148—157).—^Doses of these salts were given to rabbits, the 
symptoms observed, and after death the relative quantities of the 
metal in different organs estimated. The soluble nickel and cobalt 
salts are possessed of decidedly toxic properties, but their poisonous 
action is slow and manifested only when large doses are administered. 
The two salts act very much alike. Both cause death by stopping 
the heart, and also produce enteritis and interference with digestive 
processes. Unlike nranium, the metals have no action on the liver or 
kidney. Both salts, but especially those of cobalt, produce paralysis 
of the extremities. The salts form in great measure insoluble com¬ 
pounds with the proteida of the food, and are excreted with the 
faeces; part enters the circulation, and is rapidly distributed to all 
parts of the body, and is eliminated ultimately in the urine. The 
body temperature is raised, and the peripheral cutandous vessels ai*e 
constricted. 

Among the organs, the spinal cord and brain stand first in their 
power of picking up and storing the j iihds is also .the case 

with arsenic. As in the case of arsenic also, 4he musottlar tissues 
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retain a larger percentage of tlie metals tlian the liver or kidneys; 
the mnscnlar tissne of the back acts in this way to a greater extent 
than that of the leg; this fact is not explicable on the ground of 
di:fference in vascularity. The lungs and heart also contain high 
percentages of the metal. W. D. H. 

Physiological Action of Antharobin and Chrysarobin. By 
T. Wevl (Ffiuge/s Arcliiv^ 43, 367—377 ; compai’e Liebermann, 
Abstr., 1888, 518).—From experiments on man and on healthy 
animals, the following conclusions are drawn :— 

Chrysarobin acts poisonously in very small doses, producing vomit- 
inof, diarrhoea, and albuminuria; antharobin, on the other hand, 
applied by inunction, subcutaneous injection, or by the stomach, is 
free from poisonous action. It is therefore preferable, when practica¬ 
ble, to use antharobin instead of chrysarobin therapeutically. 

Antharobin appears in the urine for the most part unchanged; a 
small portion is oxidised to form alizarin. The amount of alizarin 
increases when the urine is left for a time. Any certain proof that 
chrysarobin passes into the condition of chrysophanic acid in the 
organism is not yet forthcoming. W*. D. H. 


Chemistry of Vegetable Physiology aad Agriculture- 


Disengagement of Carbonic Anhydride with Anaerobic 
Yeast. By Gr:^hant and Qm^QUAcri) (Oompt rend, Soc. Biol. [2], 5, 
400).—reast suspended in distilled water, and placed in the vacuum 
of a mex*curial air-pump, gives off carbonic anhydride in large 
quantities, hut no oxygen. It thus contains carbon and oxygen in its 
own substance. The disengagement of gas occurs most readily at a 
temperature of 40®. After the action is allowed to gO on for more than 
24 hours, small quantities of hydrogen, and even of nitrogen, are also 
formed, doubtless from the occurrence ot* putrefaction in th^ proteid 
substances contained in the yeast cells. When this decomposition 
has occurred, the yeast loses its property of making sugar ferment. 

W. D. H. 

Chemical Composition of the Bacillus from Erythema 
Nodosum, By V. 3 ovj3T (Moncdah.^ 9, 1154—1157).—Seven litres 
of recently sterilised beef extract, containing 5 per cent, of glycerol 
and 1 per cent, of peptone, were impregnated with Demme’s pure 
culture {Fortsckriit Med., April, 1888), and allowed to remain at 
37—SB"* for eight days, when the fluid commenced to clear, and a thick 
layer of bacteria collected at the bottom of the containing vessel. The 
air-dried bacteria weighed 4*148 grams, and lost 2*9532 grams on 
dtying at 110*", the residue having the following composition:— 
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Extracted by alcobol. 8*97 per cent. 

Extracted by etlier »i 

Ash (PO 4 , Cl, K, Ca, and Mg). 7*5 

Albtnninoids....'.. 64*2 

Cellulose and other non-nitrogenons sub¬ 
stances . 17’34 „ 

The alcoholic extract produced no toxicological action when injected 
under the skin of a guinea-pig. G* 

Beserve Materials, especially Tannin, contained in Ever¬ 
green Leaves. JBy E. Schultz (? Schulze) {Ann. Agronom.^ 14, 525 
—526). —The author’s microchemical observations support the yiew of 
Sachs and Haberlandt that the persistent leaves of evergreens serve 
as storehouses of reserve material in winter; at any rate, that is true 
as regards the Grymnosperms and the majority of Dicotyledons. The 
leaves of conifei'S contain tannin, sometimes alone, sometimes associ¬ 
ated with starch and oil; when oil is present, it is generally in cells 
free from starch. The author regards tannin as a reserve material. 

J. M. H, M. 

The Beserve Substances in Evergreen Leaves, with Special 
Beference to Tannin. By E. Schulze {Bied. Gentr., 18, 137).— 
Evergreen leaves contain starch, fatty oil, and tannin as reserve sub¬ 
stances. The leaves either contain two reserve substances simul¬ 
taneously at the period of rest or growth, in which ease they are 
present as starch and tannin or fatty oil and tannin, or else there is 
only one substance, tannin, present. When starch and tannin occni* 
together, the latter is generally more in the elements, of the assimi¬ 
lation tissue, and in the parenchyma sheaths of the hhrovascular 
handles in the lamina, whilst the starch is more in the midrib and its 
immediate vicinity. Tannin and starch only rarely occur simul¬ 
taneously in the same cells. When the cells are rich in starch, they 
contain a smaller amount of tannin, and we vemt In the case of 
leaves containing fatty oil and tannin, the cells which contain the oil 
are free from tannin. In most evergreen leaves in which tannin alone 
is present as reserve substance, it is equally distributed over the 
elements of the leaf sheath and the midrib. K. Ji. M. 

Transformation of Force and of Material in Plant Respira¬ 
tion. By H. Bobewalb {Ann. Agronom., 14, 526; compare the author’s 
previous researches, Ahstr,, 1878, 979).—Experiments with the thick¬ 
ened horny stem of the kohl rabi, arranged in such a manner as to 
allow simultaneous determinations of the heat evolved, the carbonic 
anhydride emitted, and the oxygen absorbed, show the ratio,COij /0 
to be 1^061, The greater part of ihe combustible substance is 
therefore carbohydrate, and must be glucose, since starch and the 
dextrins are not found in this vegetable. Glucose furnishes 4*95 cal. 
by combustion for each c.c. of carbonic anhydride formed; in the 
experiments each o.c. of carbonic anhydride. found corresponded to 
4*57 cal., or each c.c. of oxygen absorbed to 4‘46 cal. Perhaps a 
small quantity of a more oxygenised substance was burned with the 
fiubose in the plant. j, ]y[. g*. M. 
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Absence of Nitric Acid in Wine-must, By E. Pollak (Ohem. 
Zeit, 12, 1623—1624).—In a previous commuuicatiou, the author 
stated that he had detected uitric acid in certain masts, Jie now finds 
this must have been due to impurities derived from the butts, inas¬ 
much as nitric acid was not detected in the following year either in 
musts of similar origin, or in the grape-juice. D. A. L. 

Absence of Nitrates in Forest Trees, By E. Ebeehayee (Ann. 
Agronom.y 14, 571).—The soil of forests, and the drainage water of 
such soil, contain no nitrates, hence their absence from the trees. I£ 
trees are grown in a well-manured field, or iu garden soil, their organs 
always give the nitrate reaction with diphenylamine and sulphuric 
acid/ J, M. H M. 

Laurel-nut Oil. By D. Hoopee (Fharm. J. Trans. [3], 19, 525). 
—The oil examined was derived from Galophyllum inophylhim, wMch 
occurs throughout India and Malaya. It is thick, greenish-yellow, of 
fragrant odotir, and of bitter taste. It congeals at 19°, and is quite 
solid at 16^, at which temperature its sp. gr. is 0*9315. The fi'ee 
acid corresponds with 1*89 parts of potash per 100 of oil; its saponi¬ 
fication requires 19*6 per cent, of potash. It yields to alcohol 7 per cent, 
of a peculiar green extract, and the general results place it in close 
relationship with cotton-seed oil, and in an intermediate position 
between drying and non-drying oils. B. B. 

Quince and Salep Mucus, By E. Gms and B. Tollens 
(Annalen, 249, 245—257).—The syrup from the quince yields furfur- 
aldehyde on distillation with dilute sulphuric acid, iudicating the 
presence of arabinose or xylose, but no crystalline carbohydrate was 
isolated. The syrup contains neither dextrose nor galactose, as neither 
saccharic nor mucic acids were formed on oxidation. No furfur- 
aldehyde is obtained by distilling salep syrup with dilute acids. On 
oxidation, salep yields saccharic acid but no mucic acid. With phenyl- 
hydrazine and sodium acetate, the syrup forms a precipitate which can 
he separated by repeated recrystallisabion into the phenylhydrazine 
compounds of dextrose and mannose. These results show that the 
syrup contains dextrose and mannose, but neither galactose nor 
arabinose. W. 0. W. 

Tartuio Acid in Caucasian Wild Sumacb, By A. Liboef 
(J. Suss. Ohem. Soc., 1888, 20, 607—608).—Tannic acid was deter¬ 
mined by Fleck’s method. The leaves and stalks of Ehus ootinus w^ve 
found to con^in 13*26 per cent, of tannic acid, the leaves of Elms 
coriaria 15*31 per cent., and the stalks 3*40 per cent, of tannic and, 
11 per cent, of gallic acid. B, B* 

Field Experiments at Grignon tu 1888. By P. P. Deh^eaik 
(Ann. Agronom.^ 14, 529—554).— Wheat —:The experiments relate tp 
a.ttempts to introduce the **,Squs.re'-head'’wheat into cultivation in 
.Prance to.replace the Bordeaux wheat, the former having been found 
fcy the author to bear much heavier manuring Yvithout liability to 
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become laid, and to give in consequence much heavier cx’ops than the 
latter. The experiments of 1887 and 1888 have brought out a difer- 
ence between the two stocks of Squai'e-head seed in the author’s 
possession, leading him to suppose that one strain may be found bettor 
adapted than another to support the greater heat of central and 
southern France, and may be still further acclimatised by cultivation. 
If Square-head, or other good yielding wheat, is grown after clover 
on light land, an application of manui'e is found beneficial; with 
Bordeaux wheat, on the contrary, this practice would result in the 
crop being laid. The summers of 1887 and 1888 were opposite in 
character: the former hot and dry, the latter cold and wet. The 
result was that in 1887 the starch in the grain increased i^apidly in 
the week or two preceding harvest, owing to the physiological activity 
of the leaves; in 1888 the starch remained stationary during the same 
period, but there was a rapid increase in the albuminoid and ash, the 
roots being able to find and cai^ry up into the plant abundance of 
nitrogen compounds and minerals. 

Oa^s.'—Grown after sugar-beet in the four-course rotation, the tw^o 
most prolific varieties Htherto tried by the author (“I’avoine des 
salines,” commonly grown in the north, and Vilmorin’s new variety, 

Favoine geante a grappes,”) gave in 1888 mean yields of 34*6 and 
33*6 metric quintafi of grain, and 67*0 and 55*7 metric quintals of 
straw per hectare. 

Fo^'agB Gro^s .—In certain cases, especially where there is a great 
demand for green stuff to be consumed on the farm, as in dairying, it 
may be advantageous, in climates which admit of it, to substitute for 
the clover which usually follows the bat crop, T. inmrmtum and 
forage maize, the latter being sown at the end of June, after removal 
of the trifolium and a good dunging. 

Sugar-beet —The results of the previous year’s experiments are 
confirmed. Farmers having once purchased an improved strain of 
seed will find it economical to grow their own seed from well-shaped, 
medium sized roots of 300—400 grams weight. On light lands, farm¬ 
yard manui'e is indispensable. J. M. H. M. 

Calcium in Soils. By P, m Moitdesir (Gompt rend,^ 108,185— 
187).Almost all soils, and even those of the most acid character, 
contain a notable quantity of calcium which does not exist in the 
form of calcium cai'bonate as is usually assumed, but is present in 
combination with other constituents of the soil. Oaloium carbonate, 
as a matter of fact, is absent from a large number of soils, and tbe 
sulphate, phosphate,^ and nitrate are present in very minute quantity, 
if at all. ^ It follows, therefore, that this compound of calcium with 
the hxunoid matter is the most important fox’in in which calcium is 
present in soils. 

j-i. iusists on the importance of carefully distinguishing 

the afferent forms in which calcium occurs in any soil, and of not 
making the usual but erroneous assumption that it occurs mainly in 
the form of carbonate. H K B 
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Humous Compounds in Soil. By C. G. Eggertz (Bied, Centr,, 
1889, 75—80).—The author considers that humic and ulmic acids, as 
generally produced from carbohydrates, are not natural, but labora¬ 
tory products, T\’hilst crenic and apocrenic acids are genuine com¬ 
pounds, whose properties are but little known. The real ammoniurn 
humates are completely soluble in water, whereas the artificially pre¬ 
pared substances are insoluble after drying. If anmonium humate is 
heated at 110°, or if dry humic acid is exposed to ammonia, a highly 
nitrogenous compound is produced, in which the nitrogen is intimately 
combined with the complex organic molecule, Repeated solution in 
alkali and precipitation by acid results in a partial decomposition, but 
the whole of the nitrogen is not separated. Sulphur and iron, which 
appear in natural burnous compounds, are not present as sulphates or 
salt of iron, but are to be considered as combined with the organic 
compounds. 

Humous soils owe their absorptive capacity for phosphates to the 
phosphorus which is combined in them, for if this phosphorns is 
removed by acids, &c., the humous compounds can no longer 
absorb phosphates. The decomposition which humic acids appear 
to suffer by repeated solution and precipitation, results in the forma¬ 
tion of new compounds, which are more soluble in acids than 
the original substance. Silicic acid appears to be present in peaty 
soils in the form of ammonium silicate. The amount of matter dis¬ 
solved out by 4 per cent, acid from a soil, more than represents the 
potential plant nutriment, as the natural acid which renders this 
nutriment soluble is much feebler than the acids usually employed in 
analysis. Ammonia acts on a soil by decomposing the humous com¬ 
pounds } lime acts beneficially by setting free ammonia, which again 
reacts on humates. E. W. P. 

Analysis of Tobacco Screenings.” By L. P. Browk (Amer. 
Ohem» 11, 37—38).—This material consists of small fragments of 
stems and leaves, which, with the dust, are sifted from the tobacco 
during manufacture. It is not unfrequently applied as a top dressing 


to grass, &c. 

Water (loss at 100“) ..... 10*27 

Total mineral matter ..... 43*40 

Organic matter (difference).-- ........ 46*33 . 

In the organic matter-— 

Hicotine.... 0*36 

Albuminoids and nitrates ... 6*96 

Total nitrogen equal to ammonia .... 1*48 


Constituents of the Ash 
In 100 parts of screenings. 

K 2 O. Na-jO. OaO. MgO. AI3O3. Ee 303 . SiOg. PaOs* 

M87 0-506 2-796 0*346 0*192 0*212 83*760 0*296 

. ^ SiOs 

SO 3 . Or (soluble). Total. 

0*483 0*461 0*907 41*136 
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In 100 paxts of asb. ■ 

K.O. Na.O. CaO. MgO. AlA- ^eA- SiOa. PA- SO3. 

2-89 1-23 6-81 0-84 0-47 0-52 82-32 0-72 1-14 

SiOo Deduct 

d, (soluble). 0 - CL Total. 

1*10 2*21 0*25 100*00 

J. W. L. 


Analytical Chemistry, 


Kaolin Balls for Gas Analysis by Bunsen’s Method, By 
N. A. Bunge (J. Muss. Ghem, Soc., 1888, 20, 694—701).—In gas 
analysis, instead of using balls made of papier-macbe or coke soaked 
with Yarions liquids sucJi as alkaline pyrog*al}ol solution, sulphuric 
acid, &c,, for the absoptxon of certain gases, the author recommends a 
mixture of kaolin aud soot; this is made into a paste and formed into 
halls of about 10 mm. in diameter^, the ball is then fastened at the 
end of a hooked, thick platinum wire, and compressed in an ordinary 
bullet mould (or as the author recommends, in a mould made of 
plaster of Paris). After taking the ball out of the mould, it is cleaned, 
smoothed, dried, and heated to redness by a Bunsen burner. In this 
way, a coherent, porous hall is obtained, which breaks with dif&culty 
and may be used over and over again. The best proportions are 3 parts 
of kaolin to 1 part of soot. [A thick solution of honey may be added 
with advantage.—B. B.] In order to saturate the ball with pyrogallol 
solution, a thick test-tube is nearly filled with mercury, and the 
remaining space with a solution of 1 gram of pyrogallol in 2 c.c. of 
water. After adding 1*3 grams of solid potash, the test-tuW is in¬ 
verted over mercury. To use it, the ball is brought up from below 
into the solution, and as soon as no more bubbles of gas are observed 
to escape, it is brought into the gas to be analysed, keeping it under 
the mercury all the time, and not allowing it to come even for one 
moment into contact with air. In order , to avoid the tedious process 
of transferring gases, described by Bunsen*, the author uses Doydre’s 
trough and Salet’s pipette, the last so modified as to admit of the 
explosion of gases in it. Instead of determining as steam, the volume 
of water formed in the combustion of hydrocarbons and gaseous 
mixtures, the author proposes to determine by absorption the, amount 
of oxygen remaining after the explosion and absorption of carbonic 
anhydride 5 the oxygen added must in this case be absolutely pure. 

B. B. 

♦ It ia to be regretted that Bimaeu has not yet described his simple apparatus 
for transferring ^es after the absorptfon of carbonic anhydride by a solution of 
^^nstic soda. This, with many other undeseribed pieces of apparatus, has been in 
„ win hifl laborafcQiy since 1878,—B. , . r , , . : 
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Quantitative Estimations by Measurement of Electiic Con¬ 
ductivity. By E, Reichert (Zdt anal, Ghem,, 28, 1—25).—The 
electric conductivity of a solution is a function of its strength, 
so that 'when only a single electrolyte is present, its amount can 
he ascertained frona the conductivity of the solution. The author 
proposes to call this the rlieometric method. It can he used with 
especial advantage for solutions which are too dilute for the densi- 
metric method. 

The apparatus consists of a galvanic element, a simple induction 
coil with alternate currents, packed up so as to he inaudible, a bridge 
with appropriate means of introducing resistance, a telephone, and 
the cells for the solutions. These are in the form of pyknometer 
boty.es, with delicate thermometers ground into the necks, and are 
somewhat varied in construction according to the degree of conduc¬ 
tivity' to he measured. The conductivity of electrolytes is largely 
influenced by temperature, the cells are therefore so arranged, that 
contact can he instantaneously made by pushing them into a spring 
clip at the right moment. The electrodes consist of thin platinum 
foil fused into the walls of the bottles. To avoid polarisation they 
are platinised. It is necessary that the cells should stand on a per¬ 
fectly level surface, otherwise the resistance will be diflerent when 
measured in opposite directions. The mercury resistance values of 
the cells is ascertained by filling one of them with a solution of known 
conductivity—such as a 23*7 per cent, solution of zinc sulphate ab¬ 
solutely free from acid, which according to Kohlrausch has a con- 
ductmty of 4*52 Siemens’ units (taking mercury as 10®). The other 
cells can be compared with the first, using solutions of appropriate 
conductivity. 

The author has employed this method for the delemination of the 
amount of mine)‘al matter in sugar, molasses, &o. The sugar and 
accompanying organic matters are practically non-conductors. The 
conductivity is proportional to the amount of ash, and the results for 
widely varying percentages of ash agree closely with those obtained 
b;^ chemical methods. Dilute solutions (13 or 26 grams per litre) 
give the best results, when a correction is made for the conductivity 
of distilled water. The resistance does not increase with dilution in 
the same ratio as in pure salt solutions, in consequence of the simul¬ 
taneous diminution in viscosity. Denoting as the viscosity (z) of a 

solution the value -S plotting the values of ^ as, 

abscissas and z as ordinates on a system of rectangular co-ordinates, 
the curve obtained is in all cases sensibly a straight line. Denoting 
by h the intercept on the axis of ordinates, and by a the inci*ease of z 
for 1 per cent, of ash in the usual equation z = ap -f h; the value 
of h is almost exactly the same, viz., 0’845, for all the specimens of 
sugar, molasses, &c., examined, whilst the value of a diminishes with 
the increase in the percentage of ash in the solid sugar, being 
roughly proportional to the percentage of sugar divided by the per¬ 
centage of ash. , 

The method appears also to have some value ior the examination 
of natural waters. The specific cbndubtivity multiplied by 72’28 
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^ives approximate!j tiie number of milligrams of solid residue per 
litre. It is pointed out that variations in the purity of a water stream 
could be observed at a distant station by means of the telephone. 

M. J. S. 

Use of Hydrogen Peroxide in Analysis. By F. P. Dukkikgton 
(Ohem, News, 59, 76).—-The presence of hydrogen peroxide assists 
the solntion of lead peroxide in nitric acid. Precipitated or ignited 
manganic oxide or ignited ceric oxide also dissolves readily in dilute 
acids if mixed with hydrogen peroxide. B- A. L. 

Estimation of Water in Silicates, such as Tourmalin, Vesu- 
vian, <&c. By P. Jannasch (Ber., 22, 221— 223 ).— To estimate the 
water in tourmalin and other minerals, the finely divided substance 
is dried over calcium cbloride for an hour and intimately mixed 
with a large quantity of very jdnely divided, dry lead chromate. 
The mixture is placed in the hinder part of an ordinary bayonet- 
shaped combnstion tube, 46—47 cm. in length, between two layers 
of finely powdered, dry lead chrotnate. A rather longer layer of 
coarsely powdered, dry lead chromate is then placed on each side and 
lastly a copper spiral. A weighed calcium chloride tube and a 
weighed soda-lime tube, guarded by a small soda-lime tube, are 
attached, and the process is then carried ont just as in an ordinary 
elementary analysis. A stream of dry air is. passed through, the 
apparatus during the whole operation, and the mixture of mineral and 
lead chromate should he heated as strongly as possible for about half 
an hour. The quantity of carbonic anhydride can be estimated at the 
same time from the increase in weight of the soda-lime tube. 

F. S. E. 

Source of Error in the Determination of Nitrogen in Sub¬ 
stances containing Halogens. By R. Zsigmokuy (Zeit ami Ghem., 
28, 58—60).—In determining nitrogen by JJumas* method, and 
employing cupric oxide containing chloride, the results are apt to 
come out too high. This is due to the absorptfion of oxygen by the 
cuprous chloride (which takes place at 100—300*^), when, foi* the 
purpose of oxidising the copper reduced in a previous analysis, the 
contents of the combustion tube are ignited and cooled in a current of 
that gas. This oxygen is given up again on strong ignition, and may 
in part he carried over with the nitrogen. It may be arrested by 
sufficiently increasing the length of the plug of metallic copper in 
the front part of the tube,'hut sharper results are obtained by 
substituting a stream of carbonic anhydride for the oxygen during 
the cooling after oxidation. With this modification, the use'of cupric 
oxide for the combustion of substances containing halogens is per¬ 
fectly admissible, and yields highly satisfactory results. 

M. J. S. 

Estimation of Nitrogen by KjeldahTs Method. By 0. 
Yiolxetti (Gompt rend., 108, 181—183),—The nitrogen in a sample 
of cake prepared from the residues from the fermentation of maize 
was estimated by soda-lime, by Dumas' method, and by EjeldahPs 
method; these gave respectively the following results: 4'17, 4*29, 
429 per cent,, ^ ^ ‘ ^ ^ . 
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Nordhansen sulpTiuric acid was used instead of the ordinaiy con¬ 
centrated acid. Like L’Hote (this voL, p. 438), the author finds that 
the use of mercury accelerates the operation, but also that in some 
cases it tends to give low results, probably owing to the formation of 
some mercury ammonia-deriyative which is not decomposed by 
boiling with sodium sulphide and hydroxide. C. H. B. 

Estimation of Nitrogen in Nitrates by Kjeldahrs Method. 
By 0. Foerster {Ghem. Zeit., 12, lo55).~0'o gram of potassium 
nitrate is dissolved in 15 c.c. of phenolsulphonic acid (5 per cent, 
phenol), and mixed with 1 to 2 grams of crystalline sodium thio¬ 
sulphate, being kept cool during both operations; the estimation is 
then continued in the usual manner. The author’s results are 
0*09—0*18 per cent, too low, this is attributed to small quantitie.s of 
ammonia escaping absorption by the acid. (Compare Scovell, this 
vol, p. 308.) D. A, L. 

Detection of Nitrates in Soils. By Krbusler (Bled. 

1889, 74—75).—The diphenylamine reaction which is employed for 
the detection of nitrates in soils is not infallible, as salts of ferric and 
manganese oxide also produce a blue coloration. The brucine reaction 
is likewise produced by the higher oxides of manganese, although not 
by iron compounds. E. W. P.’ 

Estimation of Nitrogen and Phosphoric Acid in Organic 
Substances. By 0. Lange {Ohem, Zeit.^ 12, 1587—1588).—The 
following plan allows the estimation of phosphoric acid by the citrate 
method, and of nitrogen by Kjeldahl’s method to be made in the 
smiie portion of substance, and gives results which compare well with 
those obtained in the usual way: 

10 grams of the substance is heated with 50 c.c. of concentrated 
sulphuric acid and O’o to 1 gram of copper sulphate in a half-litre 
fiask; when the reaction is complete, the flask is filled to the mark, 
50 c.c. of the solution is mixed with 100 c.c. of Mai’oker’s citrate solu¬ 
tion and 25 c.c. of magnesia mixture for the estimation of phosphoric 
acid; whilst the nitrogen is determined in another 50 c.c. by distilla¬ 
tion with soda. D. A. L. 

Estimation of Phosphoric Acid in Sweet Wines. By W. 
Fresbnitjs {Zeit, anal, Okem,^ 28, 67^—71).—In wines containing 
much sugar, a loss of phosphoric acid takbs place duiing the incinera¬ 
tion of the residue., A higher result is obtained when the residue is 
deflagrated with alkaline carbonate and nitrate. Destruction of the 
sugar by fermentation before incinemting leads to the same result. 
When time allows, this should be e:^eefced by adding only a trace of 
yeast, since then no correction for the phosphoric acid in the yeast is 
required, and the amount of organic matter to be burnt is kept as 
Ipw as possible. 

, Attention is called to the possibility of manufacturing sweet wines 
without either the addition of sugar or concentration of the must, by, 
arresting the fermentation at an early st^e by the addition of alcohol. 
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Tile determiBation of the glycerol afEord«=i the best indication whether 
this has been the case or not, since with normal fermentation the 
glycerol should be from 7 to 10 per cent, of the alcohol present. 

M. J, S. 

Estimation of Phosphonc Acid in the Presence of 
Ammonium Citrate. ByF. Ssyfert {Ohem. Zeit,, 12, 1390).—The 
complete precipitation of ammonium magnesium phosphate (compare 
Stntzer, this voL, p. 186) or barium sulphate, or calcium oxalate, may 
be considerably accelerated by stirring 20—30 times with a feather 
with the barbs cnt short, at the same time rubbing it vigorously 
against the sides of the beaker; as soon as the precipitate has settled 
to some extent, it may be filtered without pressure, and the whole 
analysis finished in a fraction of the time usually required. 

B. A. L, 

The Molybdate Test for Hypophosphites. By B. J* Millard 
{'Pliarm. J. Trans. [3], 19, 585).—^Although it has been stated by 
Winkler (Ann. Fhys. Ghem. Ill, 443) and others that hypophosphorous 
acid and hypophosphites give a bine colour or precipitate with 
ammonium molybdate, the author has never been able to obtain such 
a reaction with acid, neutral, or alkaline solutions of the molybdate, 
or he has obtained at most only a faint coloration after a considerable 
time. Ob the other hand, he finds that the addition of a small 
quantity of sulphurous acid renders the test a most delicate one, and 
one with which the ordinary nitric acid solution of ammonium molyb¬ 
date answers well. Phosphates, pyrophosphates, and phosphites do 
not give the reaction when similarly treated. In pure solutions it is 
possible to detect 1 part of hypophosphorous acid in 2000. 

R. B. 

Arsenic in Bone Phosphate used for Cattle Feeding, By 

H. Fresenhjs (Zeit. anal. Ghem., 28, 64—57).—It has long been the ' 
practice to mix with cattle fodder a certain quantity of precipitated 
calcium phosphate, manufactured by treating bones or hone-ash with 
hydrochloric acid and precipitating with milk of lime. If the hydro¬ 
chloric acid used contains arsenic this passes into the precipitate, and, 
^cording to its proportion, may act either beneficially as a tonic, or 
injuriously as a poison. To, determine it, the method of R. .Fresenius 
and Eintz was found the most advantageous. 1(> grams of substance 
is mixed in a retort with 100 c.c. of hydrochloric acid (1*19) and 
5 c.c. of a saturated solution of ferrous chloride, and the acid is dis¬ 
tilled o€ down to a small residue. The whole of the arsenic is 
obtained in the distillate, which is free from all but traces of organic 
matter, so that it is in a very suitable condition for preeipitation as 
trisulphide. In 25 samples examined during the past year, the arsenic 
varied from 0*028 to 0*17 per cent. No data exist for fixing the ad¬ 
missible-maximum in a cattle food. M. J. S. 

Apparatus for the Electrolytic Estimatiou of IMCetals. By 
L. 0. iivoiE {Zeii, amt Ghem,^ 28, 63).—The solution to be electro- 
; lysed IS contained in a large platinum basin resting upon three 
kpobs connected with the positive pole Of the battery. The 
consists of a smaller platinum basin suspended concehtnoally' 
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within the former at a distance of about 30 mm., by means of three 
wires and a hook which dips into a pool of mercury in the wooden 
arm of the stand. The evolution of oxygen which takes place at the 
surface of the larger basin keeps the liquid well mixed and facilitates 
the rapid and regular deposition of the metal on the outside of the 
inner basin. M. J. S. 

Estimation of Zinc in presence of Manganese. By G-. 
hTEUMANisr {Zeit anal. Ghem.^ 28,67—68).—The author had studied 
the precipitation of zinc from a formic acid solution before the pub¬ 
lication of the method by Bragard (Abstr., 1888, 689). The process 
affords a simple, rapid, and accurate separation of zinc from man¬ 
ganese, iron, and nickel. At. J. 

Volumetric Estimation of Lead in presence of Tin. By 
Yvon (/. Fharm, [6], 19, 18—^21).—Having had occasion to make a 
number of determinations of lead in presence 6f tin, the author devised 
a method which requires neither the separation of the tin nor the wash¬ 
ing of precipitates. The lead-tin alloy is treated with nitric acid, by 
which the lead is dissolved and the tin converted into insoluble stannic 
acid. The excess of nitnric acid is neutralised by the addition of a very 
slight excess of sodium hydroxide, and a few drops of acetic acid in 
excess are added. The solution is then diluted so as to contain not 
less than ^ per cent, of lead, and titrated with normal potassium 
ferrocyanide solution (10’201 grams per litre) which, has been 
standardised against a normal lead nitrate solution (15*987 grams 
per litre), using drops of dilute ferric chloride solution on a porcelain 
slab as indicator. The process is very rapid and sufficiently exact for 
many purposes. J, T. 

Testing Glass by Colour Reactions. By P. (Ber., 22, 

310—314).—An aqueous solution of iodine kept in sealed tubes for , a 
few weeks is completely decolorised owing to the action of the al^lis 
contained in the glass; on adding dilute sulphuric acid, the solution 
again becomes coloured. When a trace of a very dilute solution of 
silver acetate or nitrate is added to an aqueous solution of starch and 
pure iodine the latter becomes yellowish or colourless, owing to the 
combination of the free hydriodic acid; if, now, a little powdered glass 
is added the solution is at once coloured blue owing to the formation 
of an alkaline iodide. (Compare Abstr., 1887, 668.) Experiments 
showed that the depth of colour produced in such solutions in a 
quarter of an hour by lead crystal glass, Thuringer glass, thermometer 
glass from Zena, and Bohemian glass, was greatest in the case of the 
lead glass and gradually decreased in the order given. 

The following method can be employed for testing the quality of 
glass:—The surface tp be tested is first, carefully washed with water, 
alcohol, and ether consecutively, and then covered with, or in the case of 
tubes filled with, a solution of iodoeosin© .(0*1 gram) in eth^ (100 C;C.) 
which 1ms been previously saturated with water at the ordinary tem¬ 
perature ; after keeping for 24 hours, the glass is washed with ether. 
The surface will then be coveredvwith;^ purple in t3?ahs^ 

von. Lvr. , . 2 0 
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mitied light, the intensity of the colonr varying with the degree to 
which the surface has been attacked. The coloured layer is generally 
homogeneous and transparent, but in very bad samples it is dull and 
crystalline; bad glass, moreover, cannot be freed from alkali by 
washing with water, so that the red colour is formed immediately, 
whilst with samples of good glass the colour is only produced after 
several hours. 

I'he principle of the method is that the free alkali produced by the 
action of the water in the ether, and the slight additional action of the 
“eosine acid,” combines with the iodoeosine, forming a salt which, 
being insoluble in ether, is deposited on the glass. 

Experiments show that this method leads to the same conclusions 
as Weber’s hydrochloric acid method {Dingl, polyt J., 171, 129). 
Glass containing lead is strongly attacked, and the mixture of lead and 
alkaline salts deposited on the surface can he sepai^ated by washing 
with water, the former remaining nndissolved. Yery slight varia-tions 
in the surface can he detected; the difference in the intensity of the 
coloured layers produced with samples of the same glass, one of which 
has been kept in contact with cold water or dilute acids for 24 hours, 
or heated with water for five minutes, is distinctly noticeable. 

If a glass tube, which has been submitted to electrolysis by War¬ 
burg’s method, is tested, it is seen that the surface which was in 
connection with the anode does not become coated as it is free from 
alkali, the other surface, however, becomes covered with a deep-red 
layer, showing that the proportion of alkali bas been increased by 
electrolysis. 

The worst glass can be made capable of permanently resisting the 
action of water by first leaving it in contact with cold water for several 
days and then heating to 300—400'’. After this treatment, no coloration 
is produced with the iodoeosine solution even after several months’time, 
whereas the original material and some which had been heated only to 
100** give a deep-red coloration in a few hours. When the better kinds 
of glass are treated with water, the difference caused by the subsequent 
heating is not so marked. 

In testing glass tubes, a colourless zone is frequenfclypbseiwed a little 
above the sealed end. This phenomenon is due to the primary forma¬ 
tion of a layer of moist silica which, on heating at 300—400®, becomes 
impervious to water; at the end of the tube this layer merges into 
the melted glass which again becomes hygroscopic on solidifying. 
The inverse phenomenon occurs when tubes are sealed without having 
been previously cleaned. The alkaline compounds fuse on the surface 
of the glass, and even after washing with water, alcohol, and ether, 
the iodoeosine test shows a region rich in alkali ; at the end of the 
tube, however, the alkalis have dissolved in the melted glass. 

Freshly broken surfaces even of the best glass, immediately become 
covered with a thin red layer when thus tested. F. S. K. 

Separation of Aittminiiim and JZirconitim* By I. T. Davis^ 
Junr. (Amer. Oh$m. 11, 26-—29). — Quantitative experiment^ 
proved that zirconium is almost completely precipitated from neutral 
or feebly acid solutions by sodium iodate, the error amounting to 
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1 per cent, of tlie zirconium employed. The precipitate is probably 
an oxjiodate; when heated, it is readily and completely converted 
into the dioxide. As aluminium iodate is readily soluble in wafer, 
the author has experimented with tlie following method, whicli gives, 
as the analyses show, very good results. The hydrochloric acid 
solution of the two metals is neutralised with an excess of sodium 
carbonate until a permanent precipitate is formed. The precipitate 
is redissolved in the smallest quantity of hydrochloric acid, and 
sodium iodate added in excess. The solution is heated for about 
15 minutes, allowed to remain about 12 hoars, filtered, the precipitate 
washed with boiling water, dissolved in hydrochloric acid, precipi¬ 
tated with ammonia, ignited, and weighed. All iron salts must be 
previously separated. A convenient amount of zirconium to work 
with is OT gram TivOi in 100 c.c.. J. W. L. 

Direct Estimation of Oxygen and Nitrogen in Natural 
Waters. By A. La,lieu (/. Pharm. [5j, 19, 147—150).—The mixed 
gases are boiled off, collected in a eudiometer and measured; the 
oxygen is then absorbed by means of an alkaline pyrogallol solution, 
and the residual gas is measured again. A very small, wide-necked 
fiask of 8 to 10 c.c. capacity has an internal diameter of 18 to 20 mm,, 
to this is fi.tted a perforated stopper carrying a small cylindrical 
funnel with a narrow tube about 4 cm. long, stiffly held by the 
stopper. Supposing the gases to be in the eudiometer, and this being 
plunged in the water of the pneumatic trough, the small fiask is 
charged with 4 c.c. of normal alkali solution; then O’lO gram of 
pyrogallol is .added, and the flask is filled completely with water, 
the stopper is inserted so that the liquid is forced into the head of 
the funnel tube: this is covered with the finger, and the liquid is 
agitated. The fiask is now plunged into the water of the trough, the 
funnel filled with water, and the flask turned upwards so that the gas 
can be easily transferred from the eudiometer to the flask. The gas 
at first stays in the funnel, but by gently drawing out the stopper it 
can be passed bubble by bubble into the fiask. After about an hour 
the oxygen ia completely absorbed, and the residual gas can be 
directly transferred to the burette, after withdrawing the funnel and 
stopper. J. T. 

Loss on Ignition in Water Analysis. By T. M. Drowk (Chsm. 

59, 82—83). — The following plan for the estimation of 
organic matter in waters, by • the ignition of the total solid residue 
left after evaporation, gives lower, and more constant and trustworthy 
results than the method of direct ignition generally employed. , The 
platinum dish contaiuing the residue is supported on plaMnum wire 
coil or triangle in a larger platinum dish, which is kept at a moderate 
red heat and serves as a radiator; a platinum plate suspended about 
an inch above the inner dish expedites the ignition. When examining 
subsoil waters, they are first treated with a measured quantiiy of 
sodium carbonate, by which means the inconvenience of hygx'oscopic 
residnes and the volatilisation of the chlorine or nitric acid are 
avoided, and the loss on ignition, after due allowance has been made 
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for the sodium carbonate added, represents approximately the organic 
matter. J), A. L. 

Detection of Nitrobenzene in Presence of Oil of Bitter 
Almonds. ^ By K. List (GJiem. Zeit, 12, 1727).-^The substance is 
'v^armed with soda and a few drops of ferrous sulphate to remove 
any hydrocyanic acid; plenty of permanganate is then added to 
destroy the oil of bitter almonds, after which any nitrobenzene present 
can be recognised by its odour. D. A. L. 

Examination of Commercial Alcohol. By H. Boenteager 
(Zeit anal, Ohem., 28, 60—62).—The chief impurities to be sought 
for are aldehyde, acetal, and amyl alcohol A sample is mixed with 
much water. If oily drops separate on the surface, these are tested 
by adding an equal volume of strong sulphuric acid and then strong 
potash, when acetal gives an odour of acraldehyde, whilst amyl alcohol 
yields an agreeable odour; further, by adding 3 drops of concen¬ 
trated hydrochloric acid and 10 of colourless aniline, amyl alcohol 
then gives a rich raspberry- 2 *ed coloration, whilst acetal produces no 
colour. Aldehyde gives a deep-brown colour with a strong solution 
of potassium iodide. With a colourless mixture of rosaniline and 
sodium hydro^n sulphite, it yields a strong violet colour, becoming 
blue on addition of concentrated hydrochloric acid. Acetal and 
amyl alcohol give no^ colour with either of these reagents. A speci¬ 
men of the alcohol is inixed with 2 parts of water and shaken with 
chloroform, which, is then sepa-rated and allowed to evaporate ajj a 
moderate temperature. The residue is tested for acetal and amyl 
alcohol as above. A spirit which gives no coloration with an equal 
volume of concentrated sulphurio acid or of strong potash (1 : 3) is 
practically free from the above impurities. M. J. S. 

V 

Detection of Sugar in Urine. By L. Ceismee (Ar 0 k Pharm. 
[3], 26, 1134, from Ann. soc. med, chir, de Liege, October, 1888),— 
1 c.c. of urine is heated to boiling with 5 c.c. of a 0*1 per cent* 
aqueous solution of safranine and 2 c.c. of a 10 per cent, sodium 
hydroxide solution. If it is decolorised, sugar is present, as even 
0^01 gram of glucose in 1 c.c. of urine is sufficient to produce this 
effect- It may happen that a urine failing to react with Bchling’s 
solution decolorises safranine solution, but the converse never 
happens. The foreign Abstractor remarks that Behling’s solution 
sometimes reacts when no sugar is present, in which cases safranine 
would have iihe same fault; but where IB’ehling’s solution is not' 
reduced, although sugar is present, then probably the safi*anine test 

advantage (compare, however, Orismer, this vol, 
p. 446). * 

Estimatioo. of ^rbite. By 0. Viucm and Dklaohahai 
108,147—148) ^Seep. 478. , 
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Absorption-spectra of Epidote. By H. Becqiterel (Gompt. rend., 
108, 282—284; compare Ann. OMm. Fhys. [ 6 ], 14, 170).—When the 
Inminons vibrations traverse a crystal of green epidote in a direction 
parallel with the axis of symmetry, almost all the visible spectrnm is 
absorbed, bnt if the direction of the vibrations is parallel with the 
plane of symmetry several absorption-bands are visible, and these 
disappear one by one as the orientation of the crystal is varied. 
The bands observed are a somewhat weak band, 7 , in the orange, 
which has a mean wave-length of 603, and extends to D; a group, 
composed of three broad and intense bands with the same principal 
directions and mean wave-lengths of 473*5, 456*7, and 429 to 425 ; a 
narrow and very intense band, with a mean wave-length of 453*4, 
which is only visible when the absorption of the gronp is at a 
minimum. When the absorption of the group ^ is at its maximum, 
the three bands coalesce, and the absorption extends throngh 
the whole of the green region up to G, Measurements of the 
azimuths of these bands with respect to the two optical axes, are 
given in a table. The anomalous principal directions of the bands 
7 show that they are due to three different substances, and their 
relative intensities vary considerably in different samples of epidote. 
It is not yet possible to attribute the bands -to any particular elements, 
but 7 is similar to a band .seen in cobalt ^lass, may be due to iron, 
and » resembles a band which is visible in the ordinary, but not in 
the extraordinary spectrum of idocrase. 0. H. B. 

Change of Pluorescertce with Concentration. By B. Walteb 
(Ann. Pkys. Ghem. [2], 86 , 502—518).—In a recent paper (Ahstr., 
1888, 881), the author describes some investigations from which he 
had come to the conclusion that the fluorescence of a liquid increases 
without limit as the dilution increases. He has since found that 
Lommel (Ann. Fhys. Ghem., 160,70) had come to the same conclusion. 
The author has recently carried ont a further series of researches on the 
ammonium salt of fluorescein, obtained by saturating a concentrated 
aqueous solution of ammonia with fluorescein. By the aid of the 
•mathematical investigation given by Lomuiel in the pa]per referred to, 
the author has succeeded in elucidating the phenomena more com¬ 
pletely, and he finds that the law first stated by Lommel, and obtained 
independently by himself, required,some modification. The result of 
the present investigation is that the fluorescence of a concentrated 
solution of the salt is zero, or, at any rate, too small to be observed. 
When water was gradually added, the fluorescence first attained a 
measurable value for a concentration of 1/25, and rapidly increased 
with further dilution until the concentration was reduced to 1/3200,^ 
after which it remained constant as far as the observations extended, 
namely, to a concentration of 1/6553600. Siihilar results wene ob¬ 
tained with an alcoholic solution of Magdala-red, except that it was 

VOIi. liTI. 2 p 
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impossible to obtain very concentrated solutions of this substance, so 
that it was impossible to observe the beginning of the fluorescence. 

G. W. T. 

Evidence afforded by Plnorescence and Absorption of tbe 
Decomposition of Molecular Groups in Solutions. By B. 
Waltes (A7in, Thys, Ghem. [2], 36, 518—532).—The fact that 
fluorescent liquids lose the power of fluorescence when they become 
sufficiently concentrated, suggested to the author that possibly the 
gi'oups of molecules existing in the solid salt were only partially dis¬ 
sociated in tbe concentrated solution, but became more and more so 
with increasing dilution, until when the fluorescence was no longer 
afleeted by further dilution, the dissociation was complete. Assuming 
this to be the case, the author calls a solution “complete *’ when tbe 
dissociation is perfect, and “ partial’’ when it is imperfect. 

hTow, according to Beer’s law of absorption, a given quantity of 
substance in solution will absorb the same quantity of light whatever 
be the strength of the solution, but in the case of fluorescein he finds 
that this only holds good when the dilution has gone beyond the 
critical point for which the fluorescence ceases to increase with 
further dilution, and for the more concentrated solutions, tbe absorption 
depends on the concentration: for example, in tbe case of solutions of 
concentration 1/800,1/400,1/200,1/100 respectively, tbe coefficients of 
transmission for light corresponding with tbe line D in tbe spectrum, 
were for a thickness of 1 mm. of the solution, 0*965, 0*878, 0*602, and 
0*230, whilst according to Beer’s law they should be 0*965, 0*931, 
0*867, and 0*752; the deviations therefore increase with the distance 
from the critical point. Similar results were obtained in the case of 
partial and complete solutions of several other substances, some 
fluorescent and some not. Beer’s law, therefore, requires correction, 
and may be re-stated as follows: The absorptive or fluorescent power 
of a single molecule in a solution remains constant so long as the 
molecule is not joined into a group with others. The author observed 
in tbe course of his previous investigations (Abstr., 1888, 883), but 
without understanding the reason, that when a vessel containing a 
fluorescent substance is illuminated by light from a bright line 
spectrum, if the concentration of the liquid is gradually increased, 
the fluorescent light which at first corresponds exactly with the 
absorption ceases to do so after a certain concentration has been 
reached, and whilst the fluorescence extends only up to a certain 
portion of the spectrum, starting from the ultra-violet end, the 
absorption extends ultimately over the wliole of the spectrum when 
the concentration becomes sufficiently great. Expenments of this 
kind made with fluorescein, Magdala-red, and eesculin, show de¬ 
finitely that the solutions in which the fluorescent light corresponded 
with the absorption, were all complete solutions, and that the con¬ 
centration at which fluorescence ceased to correspond with the 
absorption, was the critical one at which the solution passed from a , 
complete to a partial one. The results of these observations led the 
author to the following conclusions.—(l.> In the partial solutions of 
substances experimented on, single molecules and molecular groups 
together, and as concentration increases the number of, the 
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increases at tbe expense of the former. (2.) Only single molecules 
have the power of fluorescing. (3.) The single molecule has its 
known definite sphere of absorption in the spectrum, whilst the 
absorption of the molecular groups extends also to the neighbouring 
portions of the spectrum. There are, therefore, three reasons in 
Tirtue of which the fluorescence of a partial solution should diminish 
with increasing concentration; (1), because the number of single 
molecules is diminished; (2), because tbe molecular groups which 
are formed absorb ever-increasing portions of the incident light; 
(3), because these groups also absorb an increasing portion of the 
fluorescent light emitted by the single molecules. The third law, 
therefore, as stated by the author, affords a means of determining by 
optical means whether a non-fluorescent colouring matter does or 
doe? not exist in solution in more than one state of molecular aggre¬ 
gation, and if it can exist in more than one state, an estimate of the 
degree of aggregation may be formed by measuring the breadth of 
the partial shadow existing on each side of the dark lines of the 
absorption-spectrum produced on passing white light through a 
moderate thickness, say 50 mm. or upwards, of the solution. The 
author gives several examples of actual measurements made in this 
way in tbe case of solutions of the fluorescent substances, fluorescein 
and Magdala-red, and also the non-fluorescent substances, iron 
chloride and copper chloride. In the case of the last two there was 
evidence from other sources of their existing in solution in diifereut 
states of molecular aggregation. In all these cases it was found that 
the breadth of the absorption-bands increased largely with tbe con¬ 
centration of the solution. Another interesting observation made by 
the author was, that solutions of fi.uoresceiu and eosin in water had 
their fluorescent power increased by heat, the effect of which would 
be to increase their solubility, whilst, on the other hand, an alcoholic 
' solution of Magdala-red, which is less soluble in hot water than in 
cold, had its fluorescent power diminished by being heated. This 
also explains the well-known fact that an aqueous solution of Magdala- 
red, which is more soluble in hot water thau in cold, acquires 
fluorescent properties when it is heated, although it does not possess 
them when cold. Gr. W. T. 

Electromotive Force of Seleaium. By A, Eianr {Ann. Phys. 
Okem, [2], 36, 464—465).—This is a reply to some strictures made 
by Kalischer (this voL, p. 3) on some previous investigations of the 
author, according to which a current can he obtained from a selenium, 
cell in the dark as well as under the influence of light; although the 
'effect of light is to increase the current, not only by diminishing the 
resistance of the selenium but by iucreasing the. E.MlF. of the cell. 
He had also found that the effect of pressure on the Selenium was to 
diminish the E.M.F. of the cell. Kalischer maintained that these 
results were really residual effects, due to the previous exposure of 
the cell to the action of light. The author has now repeated his 
experiments vvith cells which were prepared in, the dark and connected 
by means of insulated wires passing through one of the walls'of the 
room, with, testing instruments in another room/ so that the cells 

2 2 



55f5 


ABSTRACTS OF OHEMIOAIi PAPERS. 


were not exposed for a single moment to tlae action of liglit affer tbe 
seleninm Had been obtained in tbe sensitive condition. The author 
Hnds that these cells give exactly the same results as those which had 
been exposed to light during and subsequent to the process of manu- 
factnire. ^ ® T. 

Production of the Current in the Galvanic Circuit. By 

L. SoHNCKE {Zeit. physihaL Ghem., 3, 1—10).—The author makes 
use of the contact and dissociation hypotheses, together with the 
fundamental idea that the attraction of substances for one another is 
by no means capable of explaining the formation of the current in the 
galvanic circuit. The method of reasoning is instanced in the case 
of the polarisation current of an ordinary water voltameter. The 
positively charged hydrogen attracts the negatively charged free 
ions, 0 and SO 4 , present in the solution, which therefore combine 
with the hydrogen, giving up their charges at the one platinum 
plate, while at the other the negative oxygen attracts the positive 
hydrogen, which combines with it and gives up its charge. As the 
source of the energy of the current, tihe author regards the force 
originally required to separate the active substance into its ions. 

H. 0. 

Electadcal Conductivity and Electrolysis of Concentrated 
Solutions of Sulphuric Acid. By B. Bouty (Gompt rmid., 108, 
893—395).—Kohlrausch showed that snlphuiic acid of the composi¬ 
tion H 2 SO 4 and H 2 S 04 ,H 20 have lower conductivities than any other 
mixtures or compounds of the acid with water. The author has de¬ 
termined the conductivity of acid varying from sp. gr. 1*833 to T032, 
and of acid containing 221, 556, and 1110 mols. of water respectively 
for each molecule of sulphuric anhydride. The specific conductivity 
shows a first maximum when the composition of the acid is 2 H 2 SO 4 
“h HjO, a minimum when the composition is H 28 O 4 4 ** HaO, and a 
second maximum at H 2 SO 4 + 15HaO, These maxima and minima 
are not displaced when the temperature varies from O'" to 18°. The 
molecular conductivity is at a minimum with the composition * 
HaS 04 ,H 20 , and increases continually for all degrees of greater dila¬ 
tion, the limit being reached when one molecule of dissolved H 2 SO 4 
has a conductivity 200 times greater than that of the same molecule 
in the form^ of the, hydrate HgSO^jHsO. The only crystallisablo 
hydrate, B[ 2 b 04 ,H 20 , is characterised hy its physical properties even 
when in the liquid state. Its refractive index is the maximum for 
all rays, its absolute and molecular conductivity is the minimum at 
all temperatures, and it seems that this is, true also of its mobility 
(Ann. Fhys. Ghem., 151,878). Fo hydrate containing more water h^ 
yet been isolated, but MendeleefPs results point to the existence of a 
hydrate, H 2 SO 4 + 5 H 2 O or -f 6 H 2 O, and a second, H 2 SO 4 + ISH^O. 

The electromotive force of polarisation of platinum electrodes is 
1*2 to 1*3. volts with the strongest acid, but gradually diminishes 
with dilution until it is only 0*7 to 0*8 volt when the composition is 
H»S 04 ,il 20 . It retains this value until the composition of the liquid 
becomes ii 2 S 04 + 5 H 2 O or 6HjO, and at this point itrises snddeplY to 
•1^,.Volts, bnt afterwards gradually altbougb very slowly 
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A molecule of the type H' 2 S 04 ,H 20 should split up into hydrogen, 
sulphuric anhydride, and hydrogen peroxide. As a matter of fact 
hydrogen peroxide is a normal product of the electrolysis of acid of 
this strength. According to Eicharz (A?m, Fhys. Ohein,^ [ 2 ], 24, 
183), the maximum amount of hydrogen peroxide is obtained when 
the acid has the composition H 2 SO 4 + r 3 i 7 H 20 . With acid below 
60 per cent., very little hydrogen peroxide is formed, but persulphuidc 
acid and ozone are produced in considerable quantities. It may be 
assumed that the apparent limit at H 2 SO 4 -f 5 H 20 or 6 H 2 O really 
corresponds with the complete disappearance of hydrogen peroxide 
from the products of electrolysis, or in other words, with the complete 
destruction of molecnles of the type H 2 S 04 ,H 20 , whilst the limit at 
H 2 SO 4 -)- I 5 H 2 O corresponds with the complete disappearance of per- 
sulphuric acid from the products, or with the destruction of the un¬ 
known hydrate intermediate between the monohydrate and that 
which exists in very dilute solutions. 0 . H. B, 

Electrical Conductivity of Solid Mercury. By C. L. Webbb 
(^Amu Fhys. Glimi. [2], 36, 587—591).—This is a reply to L. Grun- 
mach (this vol., p. 201 ), who criticised the results obtained hy the 
author in a former investigation (Abstr,, 1885,1028), and by Oailletet 
and Bouty (Abstr., 1885, 855). The author states that his observa¬ 
tions had been made with comparatively simple appamtus, and he 
considers it probable that there may be slight deviations from acea- 
racy, but he does not admit that the corrections required can be any¬ 
thing like sufficient to account for the difference between his results 
and those of Grunmach. He further points out that his results and 
those of the two French physicists mentioned are in close accordance, 
and he traverses in detail some of Grunmach’s objections to his 
methods of experimenting. G. W. T. 

Electroclxeinioal Measurement of Currents. By A. Polter 
{Gmnpt rmd., 108, 398—398)*—When solutions of silver nitrate and 
mercurous nitrate contained in similar voltameters are enclosed in the 
same circuit, the quantities of metal deposited are not in the exact 
ratio of their atomic weights, and the difference may amount to 2 per 
cent. If mercui'ous nitrate is electrolysed with platinum electrt'Kles, 
there is at first an evolution of hydrogen at the cathode, and this does 
not cease until the whole surface of the cathode is covered with 
mercury. A second cathode immersed in the liquid shows the same 
phenomenon, and it is therefore not due to the presence,, at the com¬ 
mencement, of a small quantity of free acid which is destroyed as 
electrolysis proceeds. Cathodes of silver and copper give similar 
results, but it is somewhat longer before the evolution of gas ceases. 
With a cathode of metallic mercury, no hydrogen is evolved, but the 
metal is strongly polarised. It would seem that in all cases hydrogen 
is liberated at the cathode and is occluded, but is removed by diffusion 
Or some other cause. 

From, these results it follows that the use of a cathode consisting of 
the metal which is to be deposited does n<>t in every case prevent 
polarisation. C. H. B, 
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OsTWALD and W. Fisenst (Zeit. phmMl 
einlvi’ Tte authors advance further theorefeal and 

xpenmenta] evidence in favour of the viesv that electrolytes contain 

A^Hass following experiment is described :— 

^ mercury. The capillary is then immersed^in 

till ^ acid, and the apparatus so adjusted that the acid 

the outsiflp^^nt connected with a similar solution contained in a flask, 
nsn,rtedlni with tinfoil; this is placed on an 

fvfJIi ^ receives a positive charge from an elec- 

of connecting the mercury to earth, bubbles 

of hydrogen appear at the junction of the meromw with the ac d 
The explanation given is. that the positive charge of ^thT foil attSs 
charged ions, whilst the positively charged ions are 
repeUed and accimulate at the mercurv On conaectina; to eari^ 
the mns give up their charges, and are therefore set free. ^ 

that in accordanc? wX^ermod^lmbd ’ principL^thTions" m^t 

and Chassagnt (Oompt. revd., 108 

If electrode consisting of a nlatinum 

ifnS^lff f to a considerable depth in ™r In 

Snf f ° “d a negative a ecSide conST 

a je^ high resistance, which gradually diminishes as tlS)^ 

VTire immersed increases, and falls vew j length of 

the luminous sheath disannearsand o-m at the moment when 

hydrogen. The len Jtrorth^ ^ ^ of 

trolytic cell is proportional in -fho £ xt i ^ olec-. 

the particular current can produce fhekml^TT”'*’^® sheath whicli 
and at first it consists only^of lints of r continuous, 

of the electrode, but these become viaTa+ ’ at the extremity 

the whole of thUubmerid wS The 
and if the circuit is broken thoTuminositfdor^^^^^^ 
diately, and there is a hissing soul when thf °+ disappear immo. 
tact with the hot wire. SClelenT J i c°n- 

a tram of bubbles of gas, which^takes nlaL^^t sheath by 

it^ersed to a certain^th, is accomnani^Kl^®electrode is 
The connection between the luminnno o# i. hind of explosion, 
by the fact that even with a difference is shown 

;3-i volts, which is not suffioilt tohelow 
:«,aort time if the electlS teaW appears for 
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sity of the calorific and luminons efects, the sheath enlarges, evolution 
of gas is accelerated, and large bubbles of gas escape with a hissing 
noise. With a sufficiently high electromotive force, the electrodes 
may become red hot and may even fuse. Under such conditions it 
becomes very difficult to produce and maintain the luminous effect, 
since the sheath so readily gives place to a rapid train of bubbles of 
gas, which rise to the surface with a series of small explosions. This 
audible electrolysis is accompanied by disintegration of the electrodes, 
and a heavy black powder separates, which has the composition Pt 2 H 
and decomposes in a vacuum above 400°. 

Similar effects are observed when the smaller wire is made the 
positive electrode. A difference of potential of not less than 50 volts 
is required, but on the other hand the effects are more persistent. 
The luminous sheath may indeed be made to appear at either of the 
electrodes according to their relative temperatures. 0. H. B. 

Electrolysis of Solutions of Hydrogen Fluoride and of 
Potassium Antimonate with Carbon Electrodes, By A. Bartoui 
and G. Papasogli (Ghem. Omtr., 1889, 177, from L'Orosi^ 11, 897— 
400).—If in the electrolysis of concentrated hydro’fluoric acid a 
carbon positive electrode is employed, it disintegrates and falls to 
pieces, and yields, after purification, an impalpable powder, which is 
partly soluble in concentrated sulphuric acid. When treated with 
sodium hypochlorite, this substance yields considerable quantities of 
sodium fluoride and raellitic acid. In the case of a solution of potas¬ 
sium antimonate, the carbon pole is also rapidly attacked, and a black 
substance is precipitated, somewhat soluble in water, and containing 
antimony. It is soluble in alkalis, and is oxidised by sodium hypo¬ 
chlorite to mellitic and other acids of the benzene series. The authors 
name this substance stibiomellogen.\ • J. W, L. 

Conductivity of Mercury Vapour for Heat. By L. Sghleiir- 
MACHEB (Ann, Fhys, Okem, [2], 36, 348—357).—In a former inves¬ 
tigation (iHd. [2], 34, 623) on the heat conductivity of air, hydrogen, 
and carbonic anhydride, the author obtained values for the conduc¬ 
tivity differing from those calculated from theory. Either of the' 
theories can, however, be brought into agreement with iffie observa¬ 
tions by making certain assumptions as to the' distribution of the 
intramolecular energy in the conduction of h^t in diatomic and 
polyatomic gases. The simplest assumption would be that the 
intramolecular energy is propagated with the same velocity as the 
molecular energy. Boltzmann’s theory would then, however, lead to 
values greater than those given by observation, whilst 0 . B. Meyer’s 
theory would lead to values smaller than those observed. Now 
it appears extremely improbable that the intramolecular energy can 
be propagated with a greater velocity than the molecular energy, and 
therefore the authqr was inclined to believe that Meyer’s theory does 
hot correctly represent the facts* In order to decide definitely be- 
twee^n these two theories, it was necessary tq determine the conductivity 
for beat of a monatomic gas, for which the assumptions made would 
be indifferent. With this object in view, he undertook the investiga- 
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tion of t]^ heat conductivity of mercury vapour described in the present 
adopted for the determination was the same as 
tUat winch he had previously employed, but owing to the difficulty 
introduced by the fact that the temperature had to be above 180°, the 
results obtained are not equally trustworthy. The author finds as the 
n^nnooTo ^ conductivity jfc, at the temperature 203", the value 

^ water units. The temperature coefficient of the 

means of the observed values 
at 182-5 and 215 respectively was 0-0074 On account of the 
various errors of observation incidental to the experiment, this result 
cannot be :^garded as extremely trustworthy, but as far as it goes it 
• differ greally from what would be expected from theory, for 

in the ^se of monatomic gases at constant specific heat the conduc- 
ivity stold depend on the temperature in exactly the same way as 

to Kooh Unn. Tkys. 

Okem. [ 2 ], 19, 870) the relation between this ooefBeient and the 

= ^(1 + cctr. where « = 
coefficient of viscosity. If the relation between 
temperatnre is expressed by means of a 
^alne of the exponent is found to be 1-4. Ac- 
is theories, the conductivity h of a monatomic gas 

RnpSffif K product of the viscosity coefficient y and the 

specific heat at constant volume c,, so that hfr,c, has the sLe value 
for ^ monatome gases. There is Uttle don^ that this is corict! 
sSLIndlw’^S^observation that the conductivities of 
Sure^ Th« viscosity are independent of the 

+ The numerical value of this expression, however is 

theories, being 2-5 aecordino- to 
Boltzmann’s hypothesis that the molecules exert a repulsive S on 

aceordins’To^O^^^M^^^'^^^^ as the 6 th power of the distance, whilst 
-iTRln! ^ ^ ^ should be 1-63. Taking Koch’s 

I be ooeffioicHt of mercury vapour, the value isfound 

and about ^5 per cent, too great according to Boltemann tL'I 

Scts.^^TL^SXm'feSS^B'ir*’’® theory does not represent the 
attributed to fh^ ^m Boltsmann’s value might possibly be 

progressive energv is distribntpd ^ A® internal or 

heat conduction is o-oino* on as when fhA ^ ^ same manner when 

pSr«^m%?w 

H^'ol to tof 4'^"to“K°- 
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is the ratio of the specific heat at constant pressure to that at constant 
volume and Qb is a constant. If, then, observation shows that for all 
gases Ca = Ky-j^c® has the same value as in the case of mercury 
vapour, the assumption (a) may be assumed to be correct. If, how¬ 
ever, Cj = K/(f (K — 2)9yCo) is constant for all gases, assumption (5) 
is confirmed. It may be, however, that neither of these represents 
the state of things, and that the internal energy pla^ys a part in the 
conductivity but to a lesser extent than is assumed by (a). In this 
case, the value of the first expression will be smaller and that of the 
second greater than for mercury vapour. Taking the values of rj 
determined by O. E. Meyer ( Wien, Ber.^ 73, 433) for mercury vapom*, 
air, hydrogen, and carbonic anhydride, and the values of K deter¬ 
mined for the same gases by A. Wiillner {Ann. Phys. Chem. [2], 4, 
321), the author finds that the values of Oa and Cb are as given 
below;— 


Ca. Cb. 

Mercury . 0*0000185 3*15 3*15 

Air. 0*0000562 1*98 3 26 

Hydi-ogen. 0*0004100 1*94 3*35 


Carbonic anhydride , 0*0000327 1*59 3*40 

This table shows that the hypothesis (a) must be rejected. The 
hypothesis (b) appears to agree well with experiment for the three 
polyatomic gases, and the values obtained for these do not differ 
from that obtained for mercury by more than 6 per cent. This 
difference may be due to errors of observation, but it may on the other 
hand be caused by intramolecular energy in the case of the poly¬ 
atomic gas playing a part in the conductivity, but to a veiy much 
smaller extent than assumed by (a). In either case, the conclusion to 
be drawn is that in the above-mentioned gases the conduction of heat is 
mainly due to the transference of progressive energy only. The author 
then calculates the values of C^^and 0* from the results of Winkel- 
mann’s observations on carbonic Oxide, nitrous oxide, and ethylene, 
and the results are given below :— 




Oa 

Oj. 

Carbonic oxide ..... 

0-OU00499 

1-94 

3-20 

Nitrous oxide. 

0-0000350 

1-84 

3-94 

Ethylene.. 

0-0000895 

1-71 

4-66 


These numbers show that neither (a) nor (5) exactly represents the 
truth, but -that this lies, as previously suggested, between the two. 
The conclusions arrived at in this paper of course depend on the 
assumption that the conduction of heat in a gas is entirely effected by 
the motion of its molecules, and that there is no internal radiation 
from molecule to molecule. If such internal radiation took place any 
extent the values of h for air, hydrogen, carbonic oxide, and carbonic 
anhydride could not agree so well together, as the absorptive power of 
carbonic anhydride is very high compared with that of the other three 
gases, internal radiation could not therefore take place to a sufficient 
extent'to explain the deviations from Meyer'S'thebry, but the author 
considers that it may possibly occur to a certain exteht, and as nothing 
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is known about tbe absorptive power of niercur 7 vapour, be docs not 
feel justified in concluding that the great diference between tlie 
values of h for these gases, and that obtained for mercury vapour, 
conclusively disproves Boltzmann’s theory. G. W. T. 

Heat of Pormation of Aniline Dichromate. By 0. Girard 
and L. L’Hote {Compt. rend., 108,238—240),—When a dilute solution 
of aniline hydi'ochloiude is mixed with an equivalent quantity of 
aniline or of hydrochloric acid there is no sensible thermal disturb¬ 
ance, and hence it follows that aniline hydrochloride is a stable salt 
even in dilute solutions. If potassium dichx'omate is added to an 
equivalent quantity of aniline hydrochloride solution there is a very 
slight reduction of temperature, and when this is corrected for the 
heat absorbed by the dilution of the aniline solution it is found that the 
re iction absorbs 0*1 Gal. The heats of neutralisation of hydrochloric 
avid and chromic acid by potassium are 16’7 Cals, and 13*5 Cals, 
respectively. Direct combination of aniline with chromic acid in the 
proportion to form aniline dichromate liberates + 7*2 Cals, or -f 0*2 
Cals, less than the combination with hydrochloric acid. This difPerence 
is exactly the same as in the case of the same two acids and pofcas- 
siiioa. C. H. B. 


Alcoiiolates of Monosodium Glycol. By de Foeomnd (Oompt 
rend., 108, 240—242),—The compounds of monosodium glycol with 
one molecule of methyl, ethyl, or propyl alcohol are readily obtained 
by dissolving sodium in three or four equivalents of the particular 
alcohol and then, after cooling, adding the equivalent of glycol, and 
evaporating at 120—140® in a current of hydrogen until crystallisation 
commences in the hot liquid. Ho glycol is given ofi in this operation, 
and hence it has completely expelled the monohydric alcohol from its 
combination v^ith the sodium. The alcoholates separate in colourless 
needles or laraellffi, and can be dried on porous plates. The first 
column gives the heats pf dissolution, the second the heats of forma- 
tion in solution, and the third the heats of formation of the solid 
alcoholate fi’om the solid glycol-derivative and the liquid alcohol 

Methyl alcoholate_ H-T97 +0'11 +6*14 

Ethyl „ .... ^ 3.51 _o.o3 4 . 5*01 

Propyl „ 42*67 -0-03 46*42 

These results were confirmed by measuring the heat developed, on 
addition of an equivalent quantity of sulphuric acid. The alcohols 
CAu be expelled at 130--150® in a current of dry hydrogen, but are not 
pven on o^r sulphuric acid at 13®. Similar compounds seem to 

alcohols, but they are not readily 


Glycol displaces monhydric alcohols from their metallic derivative 
and the heats of combination of the alcohols with monosodium glvct 
are higher than their heats of combination with monosodium glyoe: 
oMe. ^ Moreover, the heat of combination of monosodium glycol wit 
^glycol IS higher than its heat of combination with ethyl aloohoL . 

^ ^ ' o.'b: B. 
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Compressibility of Hydrogen. Bj S. v. WfiOBLEWSEi {MonatsJi.^ 
9, 1067—1125).—Tlie present paper contains tbe results wbicli had 
been obtained by the late author up to the time of his death, in his 
work on the compressibility of hydrogen. Ifc is taken from manu¬ 
scripts which he had already prepared for publication. 

The behaviour of gases at the ordinary temperature on compression 
is such, according to the experiments of Regnault and Amagat, that 
the product of pressure into volume, pv, at first decreases with rising 
pressure, until a minimum is reached, and then with every further 
increase of pressure continually increases. All gases behave in this 
manner with the exception of hydrogen. Hydrogen shows no decrease 
and no minimum of with rising pressure, but the product continu¬ 
ally increases with the pressure. This holds for all pressures from 
one atmosphere upwardvS, and therefore if the minimum pv docs occur 
at all in the ease of hydrogen, it mnst take place at a pressure below 
one atmosphere. But an objection to this deduction is that the 
pressure of the minimum points of for other gases is higher than 
the critical, and if this were the case also for hydrogen, the critical 
pressure would have to be extremely low and very much beneath one 
atmosphere. 

To examine the behaviour of hydrogen under as widely different 
conditions as possible, the anthor select^ four different Temperatures 
at which to work: the boiling point of water, 100®, the melting point 
of ice, 0®, the boiling point of liquid etbylene, —103‘5®, and the boiling 
point of liquid oxygen, —182’4®. The pressures employed varied 
from 1 to 70 atmospheres. The apparatus, of which a sketch is given, 
was of very simple construction. The hydrogen was compressed in a 
bulb of known capacity having a capillary neck, and immersed in a 
bath kept at a fixed temperature. The volume was measured directly 
by tran^erence to a eudiometer. Liquid oxygen used in cooling the 
gas was prepared by cooling down oxygen under pressure to the tem¬ 
perature of boiling ethylene (liquefied by means of ether and carbonic 
anhydride), and then suddenly releasing the pressure and allowing the 
cold produced^by expansion to liquefy the gas. 

For the three first of the above four fixed temperatures, the beha¬ 
viour of hydrogen, on compression is that already recorded; there is a 
constant increase of yw, with pressures rising from 1 to 70 atmospheres. 
The curves expressing the relation between p and pv^ all three have 
their concave sides turned towards the axis of p. The following three 
empirical equations are found to express the behaviour of hydrogen 
under these conditions:— 

( 1 ) At pv + o*ooi36oo5iy) - 0 - 00000409 y. 

(2) „ 0" pv - 0-997393 + 0-00130S924U ^ 0*000004257/-. 

(3) „ -^103*5® pv =: 0-6187044 + 0-0008751% - 0*OOOOU2691%^ 

At the fourth temperature, however, that of boiling oxygen, --182*4°, 
a very important change is found to have taken, place. For here, for 
pressures up to 14 atmospheres, pv de^yream with rising pressure; at 
about;14 atmospheres a minimum occurs and from this.point again 
begins to rise and to increase continually with the pressure. , The 
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observations in this case from 16 to 70 atmospheres may be expressed 
by— 

(4) fv = 0-3322739 + 0-0002599317^? + 0-0000003091856jp“. 

It therefore appears from the above that the behavio-ar of hydrogen 
at the boiling point of oxygen is perfectly similar to that of other 
gases at the ordinary temperafcure, first decreasing to a minimum 
and afterwards increasing with rising pr,essure. 

The results expressed in the above four equations may also he 
represented by the following general empirical equation:— 

_ RT _ ^ 

where T is the absolute temperature, R = 1/273, a = 0'00111666, 
K = 0'00051017, and € = 1-003892. From this equation, the values 
for T, p, and 'o in the critical state can be obtained by differentiating p 
with regard to r, and equating to zero. We get in this way in the 
critical state = 8K/27B<aj; P = RT/8a and V = 3a. This gives-— 


Critical temperatjure. 32*6 or —240-4®. 

„ pressure. 13*3 atmospheres. 

„ volume... 0’0U335. 

whence „ density.:. 0*327. 


Hence it appears that the critical temperature of hydrogen is exces¬ 
sively low, very much beneath that ot any other gas, and also that 
hydrogen has a very low critical pressure. 

* It is this very low critical temperature, combined with a low critical 
pressure, that serves to explain the apparent exception of hydrogen 
at the ordinary temperature from the behaviour of other gases on com¬ 
pression. According to Yan der Waals all gases in the critical state 
behave exactly alike, and are in strictly comparable conditions. These 
eompHrable conditions may be reiainedfor states other than the critical, 
if, instead of expressing temperature, pressure, and volume in terms 
of the ordinary units, the critical temperature, pressure, and volume 
be each taken as unity, and gases then compared under conditions 
which are similar in teims of these units. All gases are then found 
to behave alike, and the curve expressing the relation between any 
two properties will be one and the same for all gases. 

The author constructs the curve representing the relation between 
the temperature and pressure fin units of the critical) of theminimunx 
points of as observed for different gases. This curve is of course 
one and the same for all gases, and, as the author has already shown, 
is the continuation of the curve for the vapour-tensions of the liquefied 
gases. The observations used for constructing it are chiefly those of 
Amagat, and are for the gases carbonic anhydride, ethylene, methane, 
oxygen, and nitrogen. It is, found that from the point where mitical 
temperature and pressure are each unity, the curve rapidly rises 
until when the pressure is about 3*1 and the temperature 1*4, a 
( maximum is reached. From this point: the curve again falls, and 
%heh iie temperature is about 2*7, the pressure of the minimum 
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points of pv has fallen again to the critical pressure, and is still 
rapidly falling. 

To apply this to hydrogen, the critical temperature of which is 32*6 
and the critical pressure 13*8 atmospheres. The pressure of the 
minimum point of pv for a temperature of 1*4 times the critical tem¬ 
perature, is about 3T times the critical pressure, but from this point 
the pi'essure of the minimum of pv continues to fall. Thus when the 
temperature is 2*7 times the critical, or about —185°, the pressure of 
the minimum point of pv is only equal to the critical pressure or 13*3 
atmospheres, and by observation at —184*4® the pressure of this point 
was found to be about 14 atmospheres, a very close approximation. 
From this point the pressure of the minimum of pv continues to fall 
rapidly, and at length, becoming a small fraction of the critical, falls in 
the case of hydrogen below one atmosphere, and at temperatures still 
comparatively low no longer comes nnder observation. It will be seen 
that this process is really brought about by hydrogen having a very 
low critical temperature, combined with a very low critical pi’essure. 

The exception observed in the behaviour of hydrogen on compression 
is, then, only an apparent one, hydrogen as a matter of fact behaving 
as all other gases. 

In a note at the end Zakrzewski, who communicates this paper, 
gives brief details of attempts which the author had made towards 
liquefying hydrogen. The gas, compressed to 110 atmospheres, was 
cooled by means oi liquid nitrogen to —213*8°. By suddenly releasing 
the pressure as low a temperature as —223® was obtained, but without 
any signs of liquefe-ction. H. C. 

Simple BifFosion Experiment. By M. W. Beyerince (Zeit. 
physikaL Ohem,^ 3, 110—112).—When a drop of acid is let fall on a 
surface of gelatin, a visible depression is formed on the surface at the 
edge of the drop, and this depression moves outwards as the acid 
diffuses. Hence it is possible to determine the rate of diffusion of an 
acid on a gelatin plate by measuring the rate of motion of this 
depression. H. 0, 

Eaonlt’s Law of Freezing. By E. IPxBimi (Zeit pUjdhah 
Chem.j 3, 38—45).—It is a well-known fact that the presence of 
impurity or admixture of foreign material lowei^ the melting point of 
any solid substance. I'he author has examined this lowering of the 
melting point in the case of naphthalene, and finds that it follows 
exactly similar laws to those disCQvei*ed by Eaoult for the reduction 
of the freezing point of solutions. Thus by mixing various substances 
in different proportions with naphthalene, and determining the melting 
points of the mixtures, it is, found that the reduction of the melting 
point is proportional to the amount of foreign substance present, and 
is constant for equimolecular proportions, 

A description of the apparatus used is given, as also the results of a 
number of determinations. From these latter, it appears that com¬ 
pounds of the most different constitution which do not contain a 
carboxyl-group, and themselves melt at from 37® to when mixed 
XU the proportion of 1 mol. to 100 3^ols. OioHs, cause a reduction of the 
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a compound oontammg no carboxyl in this respect. ^ H. q ^ 

Raoult’s Law of the Reduction of the Freezing Point Bv 

J. F. hrEMAK (ZeU. physikal. Chem., 3 113_HA")_tIib ^ 

of a. frooo&l poioi rf ii.„i “ , 

Hoi f„ o'SET'™* “ oidcoJ w r. vli 

Hoff formula (Abstr., 1888, 780), but differing from that Cnd W 
Raoult, 68-3, in his experiments. As the number given by Raoult for 

vely fair agreement with that calculated by Van’t Hoff. H 0. 

OJm. Hi,.. [6], 2 ®) fo..d Lt 'ifLtrfog Ao ST/*, 
giv^ m tabular form the results of sfvenXiS, ti l 

froml-2i|"t?ir5S5paJrs7nT00^^^^^ 

molecular depression was found to be 61'46 with 1 ' 9 l’fli 

form, the minimum 54'76 in th« twn ^ lodo- 

3-6S61 parts of iodoform respeoSelt TSfiThf 

are light-yellow, but almost Lmedilky Jiore LT^^^ 

of partjail decomposition It wAn i indicatioix 

that the freezS nSt' of ti «ofrr ’ experiments 

alteration after 6, or rLlft?2? Ws® perceptible 

as nolS~ figt “^^e looked on 

normal, this fact simply proves that .partial decomposRiJntekes ”lacm 
IMolecnlSfi* Volxiines of Liouidfs T?rr tt tt » &>* 

OVand to showing that thfS Snf n 

SmpSiom''^ ®-®£between the molecular ^volLe ttSeS . 

d7iem., 3, 

Ao the action of, invertin'dn eane-ancw./^*^ brea, and 

'«*B pomi.of wa^iar.ihe ^tion if;. ■ T 
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maxiniTim action. At no temperature, howevei’, is the action a coui- 
plete one, although the author shows that the changes do not belong 
to the class of reversible reactions, and therefore do not lead to ajij 
conditions of equilibrium. 

The end of the reaction is conditioned by temperature and the con¬ 
centration of the solution. Thus, at temperatures as under, the 
following percentage amounts of amygdalin are decomposed in a 
30 c.c. solution containing 0’51 gram of amygdalin and 50 milligrams 
of emulsin. 

t . 10® 15® 32® 46® 65® 72® 

p .... 15 16 24 32 20 5 

Increasing the amount of the ferment increases also the amount of 
decomposition up to a certain point, but beyond this has no fuither 
action, or may even decrease the amount decomposed. By adding the 
products of decomposition to the solution, the action of the ferment is 
weakened, and in a solution, the composition of which already cor¬ 
responds with the end condition for the given temperature, the ferment 
refuses to act at all. 

The aOtions of ferments are also studied as time reactions, and the 
results plotted in curves. These show that they do not follow the 
course of other catalytic actions, which can generally be represented 
by logarithmic curves, but obey more complicated laws. In this respect 
the action of invertin on cane-sugar and of yeast on grape-sugar, which 
were studied, appear to be very similar. No general rules are deduced. 

I , H. 0. 

Nuxaerioal Eelations of the Atomic Weights. By S. Steanssy 
(Monatsli., 10, 19—25).'—A number of numerical relations among the 
atomic weights, more particularly of allied elements, are pointed out. 
Among others, the following two relations are given:—(1.) The 
atomic weights of elements of any natural group are rational multiples 
of that of the first member of the series, minus a constant or some 
number regularly increasing in arithmetical progiession. (2.) The 
atomic weights of elements of any natural group are rational multiples 
also of the second member of the sexies, minus a constant or some 
number regularly increasing in arithmetical progression, A number 
of tables illustrating these and other relations are given. H, C. 

Lecture Experiments. By A. Alessi (Ber., 22, 485—486).— 
The composition and the most important reactions of hydrogen 
chloride and other gases,can be demonstrated as follows?—One or 
more small, thin, sealed bulbs, containing mercuric oxide, are placed 
in a strong glass fiask, which is then filled with dry hydrogen chloride, 
closed with the thumb, and shaken until the bulbs are broken. The 
oxide is converted into chloride, and on opening the fiask under mer¬ 
cury the latter completely fills the vessel The reaction between 
sodium and hydrogen chloride can he shown in like manner by using 
sealed bulbs filled with sodium,amalgam; on opening the flask under 
water the liquid rises and occupies half the volmne, and the residual 
gas can be shown to consist of hydro^m To deinonstrate that 
hydrogen chloride contains dilorine, dioxide is employed; on 
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breaking the bulbs, the brown oxide is convei*ted into chloride which 
appears moist, owing to formation of water. The flask is then openS 
undw water, and the residnal chlorine, occupying one quarter of the 
original volume, can be readily recognised. ^ ^ 

of ® tie action 

Of ehlorrae or bromine on ammonia, the bulbs are filled with very 

concentrated aqueous ammonia, and, after the experiment, the flask is 
opened under -^ter or dilute acid, when the liquid rises and occupies 
Wthirds of the volume of the vessel. The action of amn^onk „„ 

.^pkideon metaUie „1„ o.„ b, 
-r. S. K. 


Inorganic Chemistry. 

tions. A contraction takes place on removin ^^ 

greater than the previous expansion but- ;f + 1 . i^Togen, which is 

sively charged and Z palladium is sncces- 

however, ^th any deK petiaX^”" 

hy^ogen can be permanently retained for atnonnt of 

hydrogen beyond a eertairifnflt pS Sth^ ^^h 

Below this limit of saturation thn o-rnoTl- ®P?"taneonsly. 

amount of hydrogen absorbed, but on pLein^the Suhe 
mereasea more rapidly than the absorption ^ Th! W ®='P8'”“on 
above the limit of saturation is thpri^fn^o i * hydrogen retained 
below. All hydrogen reSiPed aSPh« «*^™ed 

when the palladium is left to itself again an^^*'”? 
equal to the expansion due to supemtu’ration *ake8 place 

IS dependent in amount very larlelv on thl ®“P®*^a'*nration 

employed. The hydrogen waVS to 

m one half hour to a distance of 4 to 6 m palladium 

aftack. 01 a to 5 mm. from the surface of 

place wLnever ^his takes 

either in the voltameter or that which 2 blS 
surface by the action of an acid. Sm thTii i*® 0^^“ 

ratef iron, hydrogen is again SFaSousMiS^I the supersati- 
obtamed is proportional to the^^nt of sirnface!^**^" ^ the^mount 

A. ViLLiBus' By 

authpr attributed the composition Sra.S n ' 1 ?^^® t to which the 
^©3F<^nigea, and la hydrated sodW te&fhSV® ^*0“® 
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the two formulse are almost identical. It follows that the only 
products of the interaction of sodium thiosulphate and sulphurous 
acid are sodium trithionate and tetrathionate. 

The reaction is precisely similar with the potassium salt, but in 
this case the trithionate is the less soluble of the two products, and if 
the first crop of crystals is dissolved in hot water and the hot liquid 
mixed with alcohol, the trithionate separates in the anhydrous con¬ 
dition on cooling. 0. H, B. 

Preparation of Nitrous Oxide. By G. Campaei (OJiem, Centr,^ 
1888, 1569, from Ami. Ghim, Farm., 8, 253—255).—‘5 parts of 
stannous chloride, 10 parts of hydrochloric acid, sp. gr. 1*21, and 
0*9 part of nitric acid, sp. gr. 1*38, are heated to boiling, when the 
evolution of nitrous oxide commences, and it continues to he evolved 
quite regularly and in a pure state. The above proportions of the 
ingredients should he adhered to, as otherwise the gas is evolved 
irregularly, and even with violent explosions. J. W. L. 

Sodium Phosphite. By L. Amat (Oowp^. rend., 108, 408—405).— 
By dissolving phosphorous acid in a large excess of sodium hydroxide 
and treating the product with alcohol, Zimmermann obtained an oily 
liquid, which he regarded as containing trisodium phosphite, NagPOs, 
but from which he obtained no crystals. The author finds that if 
phosphorous acid is dissolved in sochum hydroxide in such proportion 
that the liquid contains the two compounds in the proportion 
NagHPOs -f 27N‘aOH, and this solution is evaporated slowly in a 
vacuum, crystals separate which have the composition hTa^HPOs + 
5 H 3 O. If a similar solution is treated with alcohol until the latter 
removes no more sodium hydroxide, the product is the same salt. 
When absolute alcohol is used, water is removed as well as sodium 
hydroxide, and the final product is a supersaturated solution ^of the 
disodinm phosphite, which readily crystallises. The same salt is 
obtained by adding 4 vols. of alcohol to the mother-liquor from the 
crystals obtained by evaporation. 

Prom these results it follows that trisodium phosphite does not 
exist, and that phosphorous acid is bibasic,* as Wurk contended. 

0. H. B. 

The Acid Character of the Salts of the Heavy Metals. By 
B. Lachowicz (/. pr. Ghem. [2], 39, 99-^106).—Several organic 
bases give precipitates when shaken with aqueous solutions of salts of 
the heavy metals (tachowicz and Bandrowski, Ahstr., 1888, 1281); 
in the table (p. 570) the sign 4- denotes that such a precipitate is 
formed between the corresponding base and salt. 

When the heats of formation (Thomsen’s) of the salts in this table 
are compared, it is found that for salts of the same aqid the lower the 
heat of formation the greater is the capability of combining with 
organic bases, and for salts of the same metal, tbe gmter the heat of 
formation the greater k thecai^biKty of combining with orgaiiip bases. 

The author explains^ this by supposiiag that when a metal forms a 
salt with an ^oid>^ the^^‘ energy ’’ of the acid radicle will be more or 
less neutralised according as the heat of fbrma^aon is greater or 

VOL. LVI. 2 '^ 
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less; thus in potassium chloride (K 2 ,Cl 2 =: 211220 caL) the residual 
“ energy ” o£ the Cl is much less than in cupric chloride (On,Oh = 
51640 caL), and still less than in hydrochloric acid (H,01 =: 
44002 cal.) ; so that potassium chloride sho'ws less tendency to 
, combine with, organic bases than cupric chloride, and this last less 
than hydrochloric acid. 

The physiological action of the salts of the heayy metals may el so 
be referred to the residual “ energy ” of their acid radicles, and thus 
depends on the heats of formation of the salts. A* G. B. 

Properties of the Mercurammonium Chlorides, By G. Amni 
(^Gompt. rend,^ 108,233—236 and 290—293).—The solutions employed 
contained 33*875 grams of mercuric chloride and 4’25 grams of nmmo^ 
nia respectively per litre, and the compounds were ohtained hy pre^ 
cipitation in the cold. 

When equal volumes of the two solutions are mixed, and the 
precipitate is collected after several hours or days, w-ashod with a 
small quantity of water, and dried, at 110®, it has not exactly the 
composition of merourammonium chloride, ITH^HgCL ■ This result is 
due to the decomposing action , of the water, which at once becomes 
evident in dilute solutions, and which, as JEane has shown, results 
Tdtimately in the formation of Millon’s dimercurammonlum chloride, 
KHs’Hg^O'HgOl. If, however, mercuric chloride is added to an 
excess of ammonia and the precipita^te is washed rapidly with a small 
quantity of water, the compound 2 SrH 2 HgCl is obtained in a pure 
condition. The presence of Millon’s compound in the precipitates 
fopned in dilute solutions is readily detected hy the fact that after 
these precipitates have been dried at 110°, they evolve water, if heated 
at a higher temperature. 

^ With solutions of the strengths given above, the precipitate after 
one hour contained 0*11 moL, after 12 days 0*25 mol. of Millop’s 
compound for each molecule of mercurammonium chloride* With 
6 , mels. of ammonia to each molecule of mercuric chloride^i deoompO'- 
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ption proceedsf.Aer, SrS 

'amSl SMeSitete^eYentuallycorsists^ solely of tlie oompoTind 
NHj-Hg-O-Hga. Yariations in the proportion of meronnc ohlon e 
have J influLoe on the compositbn of the precipitate. 

If the two WSt Jwitli 

rexn^ 24 b<m^, the ^peated after a 

final prodnct consists entirely of MiUon’s corn- 
second 24 hom , pjgQ^pitate contained only 25 per cent, of 

+‘nTio are mixed in eq^nal proportions, allowed to remain 
it ^;ea off, 4 vols^ of water added to the preci- 

|„a^t bas “«'Str™ So^ la .Lg «,.al 

aimeMinente q ^ ^ ^ decompoBiBg action of 

S^?atoSlirSl.c..l«li» of fto ammonia «« 

:Sr» ao.n«o^.=. a 

of Millons compound, ^ solution of ammonium 

wi lxtr,S^rss 

SSSratt dieting am liqnid tom tbo p.^,^ 

jhas very little efieet upon the latter. 

Valency of Aluminium. Bj/■ is°®^ 

405-408).—Alaminin jQj,_-ig4= and bods without deeomposi- 

white solid which melts at ii?o ? W V Mover’s 

with a nmlecnlar weight of 324 8. ^ne ca ^ 

^td?moSe^nhe SS 

aluminium is really trivalent, v * 

Hydrogen Peroxide and Chromic Acid. By 'Bbbtselot 

added^immediately, a oSuoxWe'S ^mSrShylide. 
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water, the first washings are coiotirless, but succeeding wasliings are 
yellow and contain chromic acid. A certain quantity of free oxygen 
is also eTolved, and it is evident that the precipitate is unstable, and 
gradually decomposes with reoxidation of the chi’omic oxide. It 
probably has the composition ^ 4 Cr 03 ,Cr 203 , 3 H 202 - A similar and 
probably identical precipitate is obtained when hydrogen peroxide is 
added to potassium hydroxide containing freshly precipitated chi^omic 
hydroxide in suspension. The same precipitate is formed if hydrogen 
peroxide is added to potassium dichromate containing chromic 
hydroxide in suspension; the green precipitate becomes yellow, and 
dissolves completely on addition of potassium hydroxide. The 
solution at first has the greenish tint observed when hydrogen per¬ 
oxide is added to normal potassium chromate, but this gradually 
disappears. 

This precipitate is the intermediate compound to which reference 
has been made in the author’s previous papers (this vol,, pp. 350 
and 468). . 0. H. B. 

Titaiiiiiim Peroxide. By L. LiSvy (Oompimid., 108, 294— 296). 
—The composition of the product of the action of hydrogen peroxide 
:onL titanic oxide has been variously stated by different, authors. The 
want of agreement between their results is due to the iact that the 
action of the hydrogen peroxide is very slow, and the precipitate 
decomposes while being dried. As no known method of solution or 
precipitation permits of the separation of the peroxide from an 
lexcGss of either constituent, the author endeavoured to deter¬ 
mine the composition of the product by a method of approxima¬ 
tion. A solution of hydrogen peroxide of known strength was mixed 
with definite quantities of a solution of titanic oxide in sulphuric acid. 
After a long time, the mixtures were examined in order to ascertain 
which of them still contained hj'drogen peroxide. A first approxima¬ 
tion pointed to a formula between TiOs and Ti^O?, a second ,to a 
formula between TiOa and TiaOie, and a third to a formula between 
TiOa .98 and TiOs-o*- In all probability the formula is TiOa, but these 
experiments only show that titanic oxide forms a peroxide at the 
expense of the hydrogen peroxide, and any one of the three formula), 
TiO®; Ti02,H202; Ti 205 ,Ha 02 , agrees with the result. The composi¬ 
tion of the higher chloride, and the existence of additive compounds 
of the oxyfiuoride TiOvI'a and alkaline fiuorides, afford additional 
evidence in favour of the formula TiOa. 

Hydrogen peroxide or the titanium peroxide decolorises pfienol- 
phthaleju, and hence if the acid solution of titanic oxide is titrated 
ifter addition of hydrogen peroxide its acidity seems to be increased. 

G. H. B* 

Amorphotta-.. Bismiith. By F. {Oompi. rmd.^ 108, 

293).—Amorphous bismuth can be obtained in the same way as 
amorphous antimony (Abstr., 1888, 1256) by heating ordinary 
bismuth to bright redness in a current of nitrogen. Hydrogen and 
cSfrhonic oxide will not give the same result. The product contains 
99'^ per cent, of bismuth and 0*4 i^er cenf), of oxygen. The presence 
of 'bismuth oxide explains the high ^belting point 410®> but not the 
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low sp. p;r, 9*483* The amorphoas bismuth is more readily attacked 
hy reagents than the crystallised metal; in nitric acid it dissolves 
almost instantly. 0. H. B. 

Non^magHetisable Alloys of Palladitim suitable for the 
Manufacture of Watches. By C. A. Paillard (JDingl polyt. J., 
270, 143).—The use of alloys of the following composition is 
recommended:— 


Pd. 

Cu. 

Ee. 

Ag. 

Au. 

Pt. 

Ni, 

I. 60-75 

15—25 

1—5 

—. 

— 

_ 

- ■ 

II. 60—75 

20—30 

5—20 

— 

— 


_ 

III. 65—75 

15—25 

1—5 

3—10 

1—2*5 

0-05—2 

1—5 

IV. 45—50 

15—26 

2—5 

20—25 

2—5 

2—5 

2—5 


Alloy I is obtained by mixing half the palladium with the remain¬ 
ing naetals, fusing the mixture with borax and powdered charcoal, 
adding the remainder of the palladium, again fusing and pouring the 
mass into suitable rno'ulds. II is a cheapei^ alloy and useful for 
common watches and certain parts of the works. Alloy III is not 
affected by atmospheric changes, its elasticity is not influenced by 
temperature, while its astatic properties are even greater than those 
of alloys I and 11. Alloy IV, besides exhibiting all the properties of 
the former, is characterised by its great hardness. D, B. 
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Palseopiorite frpm Stoppeuberg, near Thale, In the 
By K. A. Lossen (Ohem. Oentr.y 1889, 58, from Zeit deut geoh 
40, 372—373).—Palmopicrite occurs in a palmozoic slate of the 
diaba.se family with much serpentinised olivine, and some plagiooletse, 
hornblende, diabase-^augito, and ilmenite. An analysis gave the 
following result' 

SiOs, TiOo. AI'A- S’esOa. FeO. MgO. OaO. IJifaaO. 

38‘36 0'90. 7*03 . 6*82 6*68 26*69 ,0*12 040 , 0*45 

HA TOaC?). Sp. gr. 

10*89 0*12 0*22 2*7297 J; W. L. 

Monazite ae an Accessory Constituent of Bocks. By 0. A, 
Dbbbt (Awer. /, )8c^., 37,109—113),-—Some years ago the author's 
attention was called to a peculiar, heavy, yellow sand, from the 
province of Bahia, Brazil, which proved t6 consist of monazite con¬ 
taining 28*7 per cent, of phosphoric anhydride, Sl*8 per cent, of 
cerium oxide, and 39*9 per cent, of didyminm, mi lanthanum oxides. 
The sand occurs in considerable batches bn 'the sea shore near Alco* 



574 


ABSTRACTS OF CHEMICAL PAPERS. 


ba 9 a, wbere it seems to Lave been concentrated by wave action. 
Monazite has since been found to be widely distributed in the sea- 
and river-sands of Brazil. As gneiss is the only rock that is at all 
abundant in the vicinity of Bio de Janeiro, it was thought that the 
monazite might come from that rock. All the tests made on gneiss, 
granite, and syenite have given, in addition to zircon, microscopic 
crystals of a heavy, yellow mineral which is undoubtedly monazite, 
The basic eruptwe rocks examined have aiffiorded no trace of this 
mineral. In ail these tests, care was taken to select samples repre¬ 
senting the principal mass of the rock free from veins and mineral 
The rock, found to he richest in monazite, was a fine- 
gi'ained granitite exposed near Bio de Janeiro. This rock contains 
0*07 per cent, of monazite in fine grains. This percentage includes 
a small amount of zircon that could not be completely separated. 

B, H. B. 

Meteorites of Sbalka and Manbhoom. By H. B. v. Poullon 
(Ghem, Genir.f 1880, 270, from Ann, Naiwrlu Mofmus, Wien,^ 3, 
195—208).—The author has made several analyses of parts of these 
meteorites. Of that from Shalka in Bengal, the analysis of the 
ohrom-ironstone contained in it (I), the complete analysis of a piece 
of the meteorite (II), and an analysis of bronzite also occurring in it 
(HI and lY) are given. 

SiOg. CrgOa. FeO, AlgO^. CaO, MgO. KajiO. S. Fe. P. 

I. — 56*82 26*14 11*36 — , 5*68 

II. 52*51 1*25 16*81 0*66 0*89 28*35 0*22 0*14 0*25 trace 

III. 43*28 26*87 — — 29*85 — — _ 

lY, 44*03 — 26*12 — — 29*85 — —. ^ _ 

Of the Hanbhoom meteorite the author gives the following 
analyses: L The nickel-iron j II. The portion of the meteorite soluble 
in hydrochloric acid, which amounted to 63*91 per cent. 5 HI. The 
portion insoluble in hydrochloric acid. 


SiOg. FegOg, CrgOg. AlgOs- 

II. 19*91 — trace 0*09 

III. 20*21 0*83 0*55 1*71 


FeO. HnO. MgO. OaO. Ha^O. 

16*52 0*07 19*33 oTo H 

4*01 trace 7*37 1*63 0*44 


KgO. Fe. Hi. S. 

I. — 1*26 0*49 1*70 

II. — ' 2*98 0*42 — 

IIL 0*20 — ^ _ 


P. 

0*20 


J. W, L. 
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Organic Chemistry. 


The Hydrocarbon CeoHisa. By C. Hell awd 0. Hagele (Ber., 22, 
502—506),—The hydrocarbon 06oHi22 is obtained when myricyl 
iodide, prepared from the alcohol by Pieyerling’s method (this 
Journal, 1877, i, 686), is carefully heated at 130—140'^ with about one- 
tenth of its weight of finely divided potassium or sodium; the crude 
product is boiled with water, alcohol, light petx-oleum, and glacial 
acetic acid consecutively, and then repeatedly recrystallised from 
benzene, and boiled with light petroleum. It is a colourless powder, 
melting at 101—102°, very sparingly soluble in hot alcohol and ether, 
rather more easily in light petroleum and glacial acetic acid, but most 
readily in chloroform and benzene. It is partially decomposed when 
distilled under diminished pressure, yielding a hydrocarbon which 
melts at 69—70®; and is readily soluble in light petroleum. 

P, S. E, 

Propyl and Isopropyl Fluorides. By M. Meslans (Oompt 
rend., 108, 352—364).—These compounds were obtained by the 
action of the alkyl iodides on silver fluoride. The reaction takes 
place at the ordinary temperature, but more readily at about 50°, and 
is more energetic in the case of the isopropyl-derivative. 

Propyl fluoride is a colourless gas with an ethereal odour and 
sweet burning taste. It burns with a luminous flame, with formation 
of hydrofluoric acid; when dry it has no action on glass or mercury. 
At -i"2®, under atmospheric pressure, it forms a very mobile, colourless 
liquid which has no action on glass. The gas is very soluble in 
alcohols, benzene, ether, and the alkyl iodides, and dissolves in its 
own volume of water at 16°. Its vapour-density at 20® is 2*161 
(calc. 2*176), 

Isopropyl fluoride is very similar to the preceding compound, but 
has a more pungent smell. It is very soluble in benzene, ether, and 
the alkyl iodides. Water at 15® dissolves 1*5 vols. of the gas; iso¬ 
propyl iodide dissolves 70 vols. j ethyl alcohol at 16®, 27 to 30 vols. 
It liquefies at —5° under ordinary pressure; at 10° under a pressure 
of 2*5 atmos., and at 18° under a pressure* of 3 atmos. It is very 
stable, and is not affected when heated for some time with a dilute 
solution of potassium hydroxide in a sealed tube at 100°. 

Iodine has very little action on isopropyl fluoride, but if the gas is 
passed into bromine at 30°, a colourless liquid is obtained which has 
a pleasant, piquant odour, and boils without decomposition at 143°. 
Isopropyl fluoride combines readily with chlorine at 10°, and yields a 
liquid which readily dissolves both gases. If an excess of the fluoride 
is used, and the excess is expelled by gently heating, the product is a 
colourless liquid which boils without decomposition at 106°, has a 
pleasant odour, and burns with a flame with a green edge, hydrogen 
fluoride being formed. 0. H. B. 

Brominated Derivatives of Fseudobutylene. By 0. HSlz 
(AnnaUn, 260, 230*“*-240),—Pseudobutylene dibromide, prepared by 
passing pure pseudobutylene into'bromine, boils at 156—158°, and is 
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decomposed by an alcoholic solution of potassium hydroxide, yielding 
manobromopseudobiitylene, CH 3 *CBr!CH*CIl 3 . This liquid boils at 
87^88% and is slowly converted into*crotonviene by treatment with 
an alcoholic solution of sodium ethoxide at 130°. The hydrocarbon 
is a mobile liquid boiling at 17—18°. If it is rapidly shaken with 
three times its volume of concentrated hydrobromic acid, and the 
mixture left at 0° for an hour, then diluted with water, and the oily 
product purified by distillation, crotonyhne Jiydrobromdde^ the geo- 
metrical isomeride of monobromopseudobutylene, is obtained, as a 
colourless liquid boiling at 83—84°. By using a larger proportion of 
hydrobromic acid, ethylmethylcarbin dibromide, 0 EtM!eBr 2 , is formed. 
It boils at 144—145°, and is decomposed by water at 160°, yielding 
ethyl methyl ketone. 

As crotonylene hydrobromide is much more readily attacked by an 
alcoholic solution of sodium ethoxide than monobromopseudobutylene, 

*0B[ 'C’H 

these compounds have respectively the formulea Qg 

OHs-C'H ; ' ' 

BrO-CH; 

Crotonylene dibromide^ CMeBrlCMeBr, is formed by adding bromine 
very slowly to well-cooled crotonylene. It boils at 146-—147° with 
slight decomposition. 

leocrotonylene dibromide is prepared by treating the product of the 
action of bromine on monobromopseudobutylene with alcoholic sodium 
ethoxide. It boils at 149—150°. 

As crotonylene dibromide is more readily attacked by zinc-dust 
than isocrotonylene dibromide, the constitution of these oomoounds 

CHs-C^Br , OHn-^Br 

CH.-C.Br“'‘ Br.8.0H. 

unites with bromine, forming a 
crystalline tetrabromide- which is converted into isodibromopseudo* 
butylene by the action of zinc-dust. W. 0. 


may be represented by the formula- 
tively, Crotonylene dibromide 


Conversion of Crotonylene Hydrobromide into Bromo- 
pseudobntylene. By M. PUckurt {Annalm, 260, 250—251).— 
Crotonylene dibromide,from angelic dibromide, unites with bromine in 
carbon bisulphide solution, forming tribromobutane. Zinc^dust acts 
eneigetically on the alcoholic ;solutioh of trichlorobutane, yielditig iso- 
brorpopseudobutylene boiling at 86—88°. This compound i@ loss 
readily attacked by an alcoholic. solution of sodium ethoxide than 
erotonylene hydrobromide. W, 0. W. 


Arrangement of Atoms in Space. Part IT. By I. WisT 4 X 0 B>?ns 
{AtirWuZcT'i, ^2S0, 224—230, and 251—^254).—'The results of the experi-» 
ihents of Bok and Pfickert confirm the accuracy of the author’s 
speculations on the constitution of tiglic and angelic acids, 
pseudobntylene, boiling at l--«3° is represented by the formula 

Pseudobiitylene forms a dibrdmide, froA wMqh isobroiho* 
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CH 3 * 0 *H 

pseu^obutylene, BrO*CH.’^® easily prepared, Orotonylene bydro- 

OHs-C-H . , 

bromide or monobromopseudobutylene, geometrical 

isomeride of tbe preceding compound. Both substances unite with 
bromine to form y 372 -tribromobntane, OHa-CHBr^OBra'CHs, and with 
hydrogen bromide, forming ethyl methylcarbin dibromide, 

CHs-CH^-OBivCHa. 

Orotonylene nnites with bromine to form / 57 -dibromopseudobutylene, 
OH ‘O'Br 

* U ^ Cb- P- 147°), and / 372 .tril)romobutane yields isodibromo- 
OH-aO-Br ^ ^ ^ 

OH ’C*Br 

psendobntylene, (b. p, 150°), Both compounds unite with 

bromine, forming the crystalline orotonylene tetrabromide. As treat¬ 
ment with a solution of sodium carbonate converts tiglio dibromide 
into orotonylene hydrobromide, and angelic dibromide into isobromo- 
pseudobntylene, the author hopes to eliminate HBr and COg from the 
hydrobromides of tiglio and angelic acids, and in this way obtain 

pseudobutylene, .(j.H* isopsendobutylene, , respec¬ 
tively. W. C, W* 


Constitution of Cyanethine and its Analogues. By B, 
V. Mbteb (/. pr, Chem, [2], 39,156).—Cyanethine and its analogues 
are probably diazjinea. The hydroxy-hase of cyanethine can be ob¬ 
tained by the condensation of equal mols. of propionamidine and ethyl 
a-propiopropionate; it is therefore hydroxymethyldiethylmetadiazine, 

CEt^j^TQ^Qjj^^OMe,' and cyanethine is amidomethyldiethylmetadi* 
aisine, 

Pinner’s dimethylhydroxypyrimidine (Absti\, 1886, 46) is identical 
with the hydroxy-base of oyanmethine (Abstr., 1883, 653 5 1884, 
1292). A. G. B. 


Polymerides of the Nitriles; Dimoleoular and Trimoleoular 
Nitriles. By E. v. Mmn (J, pn Ohem. [2], 39, 188—198; compare 
this vol, p. il4),— Dimol^cular ethyl cyanide is imidopropionylethyl 
cyanide (this voh, p. 114); cyanethine is amidomethyldiethylmeta- 
diazine (preceding Abstract), 

Imidohenzoylethyl cyanide, ]SrH*CPh*0HMe»C3S', Js obtained when 
benzonitrile and ethyl cyanide (equal mols,) react with sodium in 
ether; a red mass is formed which, when treated with water, yields 
sodium hydroxide and the imido-qompound, which is dissolved in 
ethyl acetate and precipitated by’petroleum in the form of oblique, 
truncated prisms, melting at 97°. , 
m-Bmz(yyldhyl cyanide, ^OOPh^OKMe^ON# is formed when the aboTC 
imido-oompound is warmed with dilute hydrochloric acid. An oil m, 
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•« p‘«»p-»r r‘*^“Srjrra^a 

■ £»!■ 

2S““Sii.SSd“ - »it. «“■ 

Ohim., 51,176), who have criticised his views on me c 
dimolecalar ethyl cyanide. ^ pp, ^ MPli >0Me (cwa^di- 

AmidomethyUiphenylmetadianne, v » 

plenymv.e), is obtained wHen w^htlf'^Z 

in e%l cyanide is heated at 

BitrUe in a sealed tube for three from 

with ether ITS^^softening at 170% and is sparingly 

SS; 'krLV»l"£i” “2 

ffSS's sssnXi 

tive, C„H&(l!lMe)0, forms prisM wMch i^lt at 131 122^-^^ 

153—154°. It is being further investigated. ,n.. w. . 

“ fs: 

anH fhft whole cautiously heated on a water-bath. The metuyi oxaiate 

SSTbydSenSSSte^tS'^ 

ST£gLli!?nd of manyoperatiU performed and results ob- 
tailed,’ whhih, although not finally employed. 

feesh measures and warned them against false results. In the estim^ 

faon of tension it was found that air-free alcohol ‘bumped seriously, 

I Spirit S b"* ««»'i «■• fib' 

rit -i . Soymmtof tdoohol containing air was 

'i '^^^ities, to., were' determined without freeing the alcohol from 
abstract of the result of the vapour-tension determinations 
^^.L the following table) iii the brigmal memoir,’figures are 
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Table of yajpour4ension, of Methyl Alcohol in 

at 0\ 


MilUmeires of Mercury 


T^mp. Tension. 

0" 297 

10 58*8 

20 94*0 


Temp. Tension, 

30*=^ 158*9 

40 269*4 

50 409*4 


Temp, Tension. 

60^ 624*3 

64*96 760*0 


The methods, apparatus, and calculations employed in the estima¬ 
tion of the specific gravity are most fully detailed in a table, of which 
the following is an abstract, figures being given in the original for 
each percentage:— 


Per cent, of 

Sp. gr. 
atO° 

Sp. gr. 

Per cent, of 

Sp-^- 

Sp. OT. 

CHa-OH. 

at 15-96°. 

CHj-OH. 

atO°. 

at 16-96°. 

0 

999-87 

999-07 

60 

909-17 

897-98 

10 

984-29 

982-62 

70 

886-87 

874-87 

20 

972-83 

968-08 

80 

863-14 

850-35 

30 

960-67 

953-67 

90 

837-51 

823-96 

40 

945-7 

936-97 

100 

810-15 

795-89 

50 

928-73 

918-55 



1. W. P. 


Products of the Slow Combustion of Ethyl Ether. By L. 
Legleb (fihem. Oentr., 1888, 1604). —The solid, substance obtained by 
the author by the slow combustion of ethyl ether is hemoxymethylene 
peroxide, CeHiaOsjSHgO, When treated gradually with ammonia, 
hexaoxymethylenediamine, OeHiaO^Na is formed. The oxide is decom¬ 
posed by alkalis into formic acid and hydrogen. With gaseous 
ammonia, it explodes; with bromine water, it forms an orange-yellow 
precipitate, which gives off bromine when exposed to the air, with 
formation of hexamethylenemmne ddhromidey06ldi>ilSiBrz^ 

J. W. U 


Products of Alcoholic Fermentation, with Special Eeference 
to the Formation of CHycerol. By V. Tim.MA.i^N and A. Hilgeb 
{Ohm. Centr.i l&B9^ 260; from Arch. Eygiene, 8, 451—467).—From 
a series of experiments on alcoholic fermentation, the authors have 
deduced the following results:—(1.) Slow fermentation at a low 
temperature reduces the formation of glycerol In one case the 
fermentation lasted 25 days at 15®, when the proportion of alcohol to 
glycerol, was ,100 : 1*688. (2.) The minimum relation of 100 parts 
of alcohol to 7 parts of glycerol in the case, of the fermentation of the 
juice of the grape, is not at all applicable to a solution of pure sugar* 
The average ratio in 21 fermentations, of pure sugar solutions with 
ordinary beer yeast was 100 : 4*6. (3.) The addition to sugar solu¬ 
tions of other food, results in the formation of a high proportion of 
glycerol (4,) The presence or absence of air during fermentation 
appears to have no influence on the restilt. (6.) A temperature of 
35^ reduces the rate of fermentation, and at the same time the pro¬ 
portion of glycerol is diminished. The rate of fermentation may be 
reduced by using a concentrated solution of sugar, but in this case the 
proportion of glycerol is increased. J. W, L. 
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Combination of Mannitol with Aldehydes of the Acetic 
Series. By J. Metjkier (Compt rend., 108, 408—410).—If aldehyde 
vapour is passed into a solution of mannitol in sulphuric or hydro¬ 
chloric acid, the aldehyde is absorbed. . The same reaction takes place 
if similar solutions of mannitol are agitated with paraldehyde, and 
the liquid becomes semisolid, owing to the sepaiation of small, white, 
silky needles. 

The product is the same in both cases, and forms slender, white 
needles which melt at 174® if rapidly heated, but sublime at a much 
lower temperature if gradually heated. Sublimation is rapid at 
100—110°, and the product condenses in long, flexible needles. It is 
insoluble in cold water, but dissolves in 100 parts of water at 95°, it 
is only slightly soluble in cold alcohol, but dissolves readily in boiling 
alcohol. When.it is suspended in water containing 2 per cent, of 
sulphuric acid and steam is passed into the liquid, the compound is 
decomposed into mannitol and aldehyde. When heated with water 
containing a higher proportion of acid, it decomposes below 100° into 
mannitol and other products which have not yet been investigated. 
The quantity of mannitol is greater the lower the temperature at 
which decomposition takes place, and the smallet the proportion of 
acid present. 

' This compound is an acetal formed by the union of mannitol with 
paraldehyde with elimination of 3 mols. HgO. When the acetal is 
formed from gaseous aldehyde, the conditions are identical with those 
under which aldehyde changes into paraldehyde. 

' When an acid solution of mannitol is agitated with a niixtui^e of 
acetaldehyde and' benzaldehyde in equal proportions, the ethyl com¬ 
pound is formed first, 0. H. B. 

Sorbite and its Occurrence in the Fruits of Rosacese. By 

O.^VrifOBNT and Djslaohanal (Oompt. rend., 108, 354—^356).—The 
sorbite was separated in the form of the dibenzoio acetal from con¬ 
centrated solutions which had previously been fermented with beer 
yeast, and treated with basic lead acetate. Unlike mannitol (pre¬ 
ceding Abstract), it yields no acetal with the aldehydes of the aoeiio 
series. Sorbite was obtained from pears, apples, medlars, the fruit of 
the evergreen thorn, and Brittany cider, With a Laurent’s shadow 
polarimeter and a tube 50 cm. long, it was found that the rotatory 
power is ==; —1°73', so that sorbite^ like mannitol, is Isevogyrate, 
and contains asymmetrical carbon-atoms. The rotatory power is in¬ 
creased, but its direction is changed by the addition of sodium borate. 
In a liquid, which contains in 100 c.o. 40 grams of crystallised borasr, 
80 grams of sodium hydroxide solution of 36°, and 10 grs/ms of 
sorbite, the rotatory power of the latter at 15° is « + if® 83'. 

When a dflute solution of sorbite is oxidised in the cold with a 
Kmited quantity Of potaseititn permanganate, it yields a reducing 
and an acid. If the 'product is warmed with potassium 
hydroxide solution, an intense yellow cx>loiation is |npodnced. The 
' pxidteed solution redttces ammoniacal silver nitrate and Fehlin^S 

sorbite is added U 
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a mixture of 4 parts of nitric acid and 10 parts of sulplmrio acid> no 
nitrogen oxides are evolved, but an oil separates and rises to tbe top. 
The product is poured into a large quantity of water, the oil separated 
by treatment with ether, the ethereal solution agitated first with a 
solution of potassium carbonate, then with the solid salt and the 
ether expelled by slow evaporation. The yellow oil thus obtained is 
a nitro-derivative, which takes fire in contact with a burning sub¬ 
stance and detonates violently when struck with a hammer. 

0. H. B. 

Quercitol. By H. Kiliani and C. Scheibleb (Ber., 22, 517—520). 
—When finely divided qnercitol (5 grams) is treated with nitric acid 
of sp. gr. l*3y (15 grams) first at 20° for about 12 hours and then at 
about 30^^ until evolution of gas ceases, mucic acid (5 to 6 per cent.) 
separates from the solution in the form of a colourless, crystalline 
powder. The colourless mother-liquors on nentreilisation with calcium 
carbonate gradually become deep-red, and on mixing the filtered 
solution with alcohol, impure calcium trihydroxyglutarate is, precipi¬ 
tated. This acid, which is only formed in very small quantities, was 
identified by means of the normal calcium^ salt (this vol, p. B2). 

These results seem to show that Kanonnikoff’s constitutional 
formula for quercitol is not correct. S. K. 

Saccbarification of Dextrin by Diastase. By L. Lindb'I’ 
(Oonfpt refid; 108, 453-—455),—The author has reinvestigated the 
influence of maltose in checking the conversion of dextrin into sugar 
by the action of diastase. Phenylbydrazine was used to completely 
or partially remove maltose from the liquid. In an ordinary wort or 
must, saccharification stops when the maltose reaches a maximum, 
hut recommences if tlie maltose is removed by alcoholic fermentation 
or by precipitation. These results confirm the earlier experiments of 
Payem C. H. B. 

Pormation of Saccharoses from Pormaldehyde* By 0. Dorw 
(B cr., 22, 470—478).—As has been previously stated (compare 
Abstr., 1888, 358), some bases have the power of causing the con¬ 
densation of formaldehyde to a far greater extent than otliors; lead 
oxide, for example, although without action in the cold, has a remarkr 
ably - powerful action at a moderately high temperatui*e even when 
present in very small quantities. Lime is a better agent than 
baryta, and both are far more powerful than soda or potash. A 3 per 
cent, solution of formaldehyde was shaken with a little lime; after 
half an hour the solution was filtered and, divided into two portions, to 
one of which concentrated sodium carbonate solution was added as 
long as a,precipitate of calcium carbonate was produced. Alter keeping 
for four days in, closed vessels, condensation was at an end in the 
pm^tion containing lime, but in the solution, contaiidng soda not a 
trace of sugar was formed, even after six days, the aldehyde having 
been partially converted into formic acid, but the greater part remain¬ 
ing unchanged. On warming this solfition, a small quantity of sugar 
wns formed, but it was immediately, decomposed again, the solution 
becoming yellow. In other experi'ments with potash and soda, 1 per 
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cent, of the alMi was added to a 1 per cent, solution of formaldehyde 
and kept at the ordinary temperature; the results were as unsatisfac¬ 
tory as before. When a 0*1 per cent, solution of formaldehyde is 
gently warmed with a 0*1 per cent, solution of potassium carbonate 
for several hours, a product similar to crude formose is obtained. As 
a rule the more concentrated the fomaidehyde solution and the 
stronger the base, the larger the quantity of formic acid produced and 
consequently the smaller the quantity of sugar. Magnesia produces 
no condensation in a 1 per cent, or even in a 0*1 per cent, solution of 
fornoaldehyde, even on heating at 80—90° for several days; the 
solution obtained by shaking lead oxide with magnesium sulphate 
(Zoc. cit) contains a small quantity of lead oxide, and it is to this base 
alone that condensation is due. The production of sngar which is 
observed when dilute formaldehyde solutions are treated with metallic 
lead is also due to the formation of lead oxide or hydroxide. When 
a solution of formaldehyde is heated at 80—90° with granulated 
metallic lead, slight evolution of gas occurs, and the solution becomes 
turbid owing to the separation of lead hydroxide; only traces of sugar 
are formed during the first hour, hut at the end of the third hour 
condensation is complete. In presence of sulphates, the lead is 
attacked much more slowly, no turbidity is produced, and the conden¬ 
sation takes 6 to 10 times as long. The condensing action of commer¬ 
cial tin (he. oit.) is due to the presence of small quantities of lead, and 
the sugar (pseudo-formose) which is formed is a mixture of several 
isomeric saccharoses. 

The condensing action of bases is doubtless due to the intermediate 
formation of some unstable compound of formaldehyde with the 
base, as is shown by the fact that a solution of formaldehyde, free 
from formic acid, dissolves more lime than water does. 

When litharge (about 15 grams) is warmed with a 16—20 per 
cent, solution of formaldehyde (25 c.c.), the oxide increases con¬ 
siderably in volume and becomes converted into a white, spongy mass, 
a small portion being reduced to metal. This powder, after washing 
with water, pressing, and drying over sulphuric acid, Contains un¬ 
changed lead oxide, probably also hydroxide, hut on boating, it 
blackens with separation of metallic lead and is then immediately con¬ 
verted into the yellow oxide. It has no smell, but when heated alone, 
or with water, or with dilute sulphuric acid, the penetrating odour of 
formaldehyde is pei'oeptihle. It i^educes silver nitrate solution at the 
ordinary temperature, the metal being deposited. This white powder 
is, therefore, a compound of lead oxide and formaldehyde, and its 
formation is distinct evidence in favour of the glycol formula for the 
latter. 

Numerous experiments were made under varying conditions with 
bases, compounds of bases (amongst others calcium and magnesium 
acetate), and salts with an alkaline reaction, but no naturally occur-, 
ring saccharose was obtained. A feeble electric current passed 
through the mixture was also without effect on the result. It was 
noticed, however, that seemingly inconsiderable alterations in the 
mode of condensation often influenced the relative quantities of the 
various sugars produced, and it was found that .by diminishing the. 
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quaritity of the condensing agent the proportion of the more stable 
sugars could be augmented. Pormose, on the other hand, is formed 
when condensation takes place easily and rapidly. 

The author gives hypothetical graphic formulae for formose and 
levulose, and also attempts to show by graphic formulae in what 
manner the condensation of formaldehyde by lime may be supposed 
to take place. According to these views a base containing more than 
two hydroxyl-groups would limit the freedom of rotation of the 
carbon-atoms, and would lead to an increased formation of those sugars 
analogous to the natural saccharoses.^ The striking energy of load 
oxide may, therefore, be due to the existence of a hydrate, Pb 2 (OH) 4 , 
and with this base the author succeeded in obtaining a mixture of 
sugars, amongst which is one (methose) which ferments with yeast. 
The method which yields the largest proportion of this sugar (about 
20 per cent.) was found to be the following:—Formaldehyde 
(40 grams) in aqueous solution of known strength is added to water 
(4 litres), the solution mixed with magnesia (0*5 gram) and magne- 
siuth siilphate (2 to 8 grams), and then warmed at about 60° wdth 
granulated lead (350—360 grams) in a flask, which the solution Alls 
almost entirely. The reaction is at an end when a small portion, on 
boiling, no longer smells of formaldehyde, which is the case after 
about 12 hours. The almost colourless syrup which remains when the 
solution is evaporated at 60®, is boiled with 80 per cent, alcohol, the 
cold solution mixed with ether to precipitate magnesium sulphate, and 
most of the sugar th n precipitated by adding ether and light petro¬ 
leum. The product i j again dissolved in absolute alcohol, the solution 
mixed with ether, precipitated syrup dissolved in water, and the 
alcohol driven off by evaporation. The yellowish, extremely sweet 
syrup which is thus obtained reduces Febling’s solution very euerge---'. 
ticaliy, and is less readily attacked by bromine than is dextrose; it 
yields humous substances when warmed with hydrncH^ffo acid, gives 
a yelim ush-brown colour with alkalis,.and"Shbws^all the most import¬ 
ant propertiefj of a natural saccharose. It enters into lively fermen¬ 
tation when treated with yeast in aqueous solution, but a large 
quantity of the sugar, probably formose, remains unchanged even 
when left in contact with yeast for eight days; the ethyl alcohol 
produced was identified by its smell, by the iodoform-reaction, and by 
oxidation to acetaldehyde. The crude syrup is almost completely 
decomposed when warmed for three hours with ?‘6 per cent, hydro¬ 
chloric acid, yielding humous substances and furfuraldehyde, so that 
the sugar which ferments resembles levulose rather than dextrose. 
(Compare Sieber ,'mat Ohem.^ 24, 187.) The crude syrup 
yields an oily mixture of osazjones from which, by washing with'cold 
96 per cent, alcohol and reorystalHsing the residue, an osazone, 
OifiH^sNiOs, melting at 205—206% can be isolated^ This compound 
crystallises in yellow needles, and in appearance and solubility in 
absolute alcohol is very similar to phenylglucosazone. That this 
osazone is a derivative of the fermenting sugar is shown by the 
following experimentsTwo equal portions (10 c.o.) of the crude 
syrup were taken; one was mixed with 8 vols. of water and fer¬ 
mented with yeast for one day at the, ordinary temperature. The 
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osazones were iben prepared from the two portions separately, and 
treated in the same way with benzene, ether, and cold absolute alcohol. 
The weight of the residual sparingly soluble osazone obtained from 
the non-fermented portion was 26 per cent, of the total mixture of 
osazones, in the other case it only amounted to 1T5 per cent. The 
osazone (0*4 gram) was reconyerted into sugar by Fischer’s method 
(Bar., 22, 87) ; the sugar fermented with yeast, but only slowly, and 
was not entirely decomposed until the third day, perhaps owing to the 
diluteness of the solution, S, K. 

Formose. By O. Loew (Bar., 22,478—482).—The mixture of os¬ 
azones which is obtained from the crude formose, prepared by treating 
a 3‘5—4 per cent, solution of formaldehyde with lime, consists prin^ 
cipally of three compounds (compare Fischer, Abstr., 1888, 590);— 
(1) Formoaazone, which constitutes 75—82 per cent., or jjrobably 
more, of the crude product; this compound is readily soluble in etbei*, 
and thereby differs from all other known osfj.zones; (2) an osazone 
(16—20 per cent.), probably a mixtnre, which is spainngly soluble in 
ether, but very readily soluble in absolute alcohol; (3) an osazone 
(3—4 per cent.) insolnble in ether and very sparingly soluble in cold, 
absolute alcohol. The relative quantity of formose in the crude 
product is considerably diminished when more dilute solutions of 
formaldehyde are employed, and when a large quantity of thin milk 
of liih^ is used instead of a thick paste; with a 1 per pent, solution 
the formosazone only forms 48—53 per cent, of the total osazone 
weight. 

Pure formose, prepared from the osazone, is a syrupy sugar, readily, 
soluble in strong alcohol and very easily changed by acids or alkalis. 
When wanned with hydrochloric acid it yields humous subatences, but 
no levulose, and when heated at about 100® it turns brown, and is 
converted into a substance with a bitter taste. It undergoes the 
lactic fermentation, but ^does not ferment with yeast. Bi^pnine acts 
on it more rapidly than''on levulose, but much more slowfy than on 
dextrose, converting it into oxalic acid and another acid, probably 
trihyclx'oxybutyric acid; it is also oxidised by nitric add, but no acid 
containing six atoms of carbon is produced. Its reducing power for 
Feh ling’s solution is about the same as that of dextrose, but when 
treated with nascent hydrogen it is converted into a syrupy substance 
which has no reducing action. It combines readily witli hydrocyanic 
acid, but the px^oduct is easily decomposed by conouutx'atod mineral 
acids. The osazone (see above) begins to melt at about 130”. ' 

The article concludes with a reply to Fischer {loo* cU*) ,iTa which the 
author claims that he himself, and not Butlerow, first showed that 
several saccharoses could be obtained from formaldehyde. 

, F. S.'E. ' 

Conversion of Eetones into Nitrosoketones. By L. CnAisuir 
and' 0. Manasse (Bar*, 22, 526—530).—Nitrosoketones nan be ob** 
tained, aa has been previously shown (Abstr., 1887, 944), by treating 
ketones with ai^l nitrite in presence of sodium ethoxide 6v hydrb- 
pldoric acid. Thxrther investigations have shown that with' some 
ketones’ sodium .ethoxide, with .others hydrochloric, acidr the 
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best results. Diethyl ketoue and beiizalaoetono belong to the second 
category, nitrosomesityl oxide, on the other hand, can only be obtained 
by using sodium ethoxide. The nitroso-derivatiye of methyl propyl 
ketone and phenyl ethyl ketone can be prepared by either method, 
but the yield is better when hydrochloric acid is employed. 

In prepaidng nitrosoketones by means of amyl nitrite and hydro¬ 
chloric acid, it is best to proceed as follows :—A small quantity of 
3 .myl nitrite is added to the ketone, then a little hydrochloric acid, 
a^nd as soon as, but not before, the yellow coloration has disappeared, the 
calculated quantity of amyl nitrite is gradually added in small portions 
bo the well-cooled mixture, care being taken that the yellow colour has 
iisappeared before each fresh addition of the nitrite. After keeping 
for a short time, the product is extracted with dilute soda, the alka¬ 
line solution shaken with ether to remove amyl alcohol, acidified with 
acetic acid or dilute hydrochloric acid, and the nitrosoketone extracted 
with ether. In the case of benzalacetone and propiophenone, it is not 
necessary to extract with soda, as the product can be precipitated at 
cnee, and almost entirely by adding excess of light petroleum. The 
ji'ield varies considerably, being in many oases 30—40 per cent., in 
ethers as much as 70 per cent, of the calculated quantity. Excess of 
xmyl nitrite should never be present during the reaction, as the 
nitrosoketones are thereby readily decomposed. Nitrosoethyl phenyl 
ketone {loc> cit,) is decomposed by amyl nitrite, yielding benzoyl 
acetyl, amyl alcohol, and nitrous oxide; nitrosoacetone aud nitroso-^ 
acetophenone are decomposed when warmed with amyl nitrite, but 
the reaction seems to take place in a different manner. 

Propyl nitrosomethyl hetonOi COPrOHIlTOH', crystallises from light 
petroleum in small, nacreous plates^ melting at 48—61®. The osmone^ 
NTaHPhiOH’OPriNsHPh, crystallises in needles and melts at 162—163®. 
rhe glyoxime, OPr(NOH>CH:NOH, melts at 168®. 

Nitrosodieihyl Icetone, OH*N*OMe*OOEt, crystallises in colourless 
plates melting at 69—62®. The osmone, H2HPh:CEt-OMe:NaHPb, melts 
at 166—169®. The. glyomme is a' crystalline powder melting at 
170—172®. 

These two nitrosoketones are isomeric with methyl nitrosopropyl 
ketone, prepared by Meyer and Ziiiblin (Abstr., 1878, 669) from ethyl 
sthylacetoacetate. 

Nitrosonmityl oxido^ OMej^CH^CO^OHllNrDH, crystallises from ben-* 
aone and light petroleum in colourless prisms melting at 102®. 

Mtrosopropiophenone^ COPh*OMe.*!NOH, crystallises from alcohol 
and water in small, colourless needles melting at 108—110®. 

Nitrosohenzalacetom^ CHPh*OH‘CO"OHISrOH, can be prepared as 
described above, or by gradually adding a mixture of nitrosoacetone, 
benzaldehyde, and ether, to well-cooled ether containing sodium 
athoxide in suspension, and decomlposing the ice-cold, solution of the 
reshlting sodium salt with acids. It crystallises well from water, 
benzene, ethyl acetate, and chloroform, melts at 143—144®, and 
gradually decomposes with evolution of hydrogen cyanide. 

' ' F. ,a'E. 
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Decomposition of Fats by Heating under Pressure. By 0.* 
Engleb (Bar,, 22, 592—597; compare Abstr., 1888, 928).—Two 
series of experiments with fish oil and oleic acid showed that when 
such compounds are distilled under increased pressure, the quantity of 
methane produced is increased and the quantity of carbonic anhy¬ 
dride diminished. 

When fish oil is heated under the ordinary atmosphenc pressure, 
the greater portion distils between 360® and 420®, but in the closed 
glass vessels previously described (Zoc. cit,) it passes between 305® and 
about 425®. In the latter case, the principal portion (63T per cent.) 
distils in the form of liquid hydrocarbons (sp. gr. 0“837), and con¬ 
siderable quantities (8*9 per cent.) of gaseous, products, such as 
methane, olefines, carbonic oxide, and carbonic anhydride, are formed; 
the residual tarry mass, when heated under the ordinary atmospheric 
pressure, yields liquid hydrocarbons (16*5 per cent.) and coke or 
asphalte (11*6 per cent.). Triolein, when treated in like manner, 
yields liquid hydrocarbons (69*8 per cent., sp. gr. 0*845)^ and gaseous 
products (10 per cent.) ; the residue, on farther distillation under the 
ordinary px'essure, yields liquid hydrocarbons (14*1 per cent.) and 
cote or asphalte (6*1 per cent.). If the small quantity of water 
which is formed and the undecomposed oil or triolein in the distillate 
is" taken into account, the yield of crude oily hydrocarbons is 69*5 per 
cent, in the case of fish oil, and 73*7 per cent, in case of triolein ^ iho 
conversion into paraffins is almost complete with one distillation. 
The following paraffins were isolated from the distillate of fish oil:— 
Secondary hexane (diisopropyl), boiling at 57—59®; sp. gr. 0*6677 at 
21®v Secondary heptane (etbylisoamyl), boiling at 88—91®, sp. gr. 
0*6918 at 18®. Informal octane, boiling at 123—125®; sp. gr. 0*7044 
at 19°. Secondaiy octane (diisobutyl), boiling at 107—109®; sp. gr. 
0*702 at 17*5®. Hormal nonane, boiling at 148—151®; sp. gr. 0*729. 
at 20*5®. 

The fraction 140® to 300® of the crude distillate obtained from fish 
oil, after purifying, bums in an ordinary petroleum lamp with a 
highly luminous fiame. 

The crude product, which is obtained when triolein is distilled 
under pi’essure (10 atmos.), is a mobile, brownish-black, fluorescent 
oil of sp. gr, 0*780, and very similar to that obtained fronx fish oil, It 
, contabis 2*5 per cent, of ethereal salts, and yields to water 1*6 per 
cent., to soda 2 per cent., to concentrated sulphuric acid 15 per cent,, 
and to fuming sulphuric acid 10 per cent, of its weight. , From the 
x^sidue, normal hexame and normal heptane were isolated. 

Constitution, of Diaso- and Azo-oompounds of the Fatty 
Series, and of Hydrazine (Diamide) and its Derivatives. By 
T, CuRTitrs (/. pr. Ghem. [2], 39,107~7-139).—The author discusses 
these questions in the light of his recent researches on the subject 
(this Tbl, pp. 340, 369, 376, 398). The constitution of ethyldxazo- 

.S’ . /N 

acetate is j^>OH*OOOEt, containing the group () , which oha^ 

racterises the diazo-compounds of the fatty serieS; . 
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Triazoace tic acid has the constiiution 


h[*CH(C00H)-N:jsr 

il-CH(oooH)-]sr:]sr 


>CH*COOH, 


which explains its splitting up under the action of water info 
hydrazine, H 2 N*!N‘H 2 , and oxalic acid (or fox’mic acid and carbonic 
anhydride). 

Hydrazine hydrate is H 2 lSr‘]SrH 3 *OH ; it evaporates completely in a 
vacuum over caustic potash, and solidifies in a mixture of solid car¬ 
bonic anhydride and ether to a crystalline mass, which melts below 

-40^ A. a. B. 


Bromine Additive Products of Angelic and Tiglic Acids. By 

H. PucKERT {Annalen, 250, 240—250).—^Angelic acid is best pi*e- 
pared by shaking a mixture of oil of Boman camomile (100 grams) 
with potassium hydroxide (51 grams) and water (51 grams), until the 
whole solidifies. After a few days a small quantity of water is added, 
and the layer of alcohol which rises to the surface is removed. The 
aqueous solution is acidified with sulphuric acid and extracted with 
ether. The residue which remains after evaporating the ethereal 
solution is pressed between bibulous paper and distilled. It melts at 
45—46®, and boils at 185” 100 grams of oil of camomile yield 

15 grams of angelic acid. Tiglio acid can be most economically pre¬ 
pared by slowly adding 150 grams of 2 per cent, sodium amalgam to 
10 grams of ethyl methylacetoaoetate dissolved in 30 grams of water 
and a sufficient quantity of alcohol to yield a clear solution; during 
the operation, sulphuric acid is added so as to keep the mixture 
slightly acid, and from time to time the liquid mercury must be run 
off, and crystals of'Sodium sulphate removed. When all the amalgam 
is added, the solution is neutralised, evaporated to dryness, and 
extracted with absolute alcohol. The alcoholic sohition is evaporated, 
the residue acidified with sulphuric acid and extracted with ether; 
the ethex^eal exti^act is evaporated, and the residue oh distillation 
yields tiglic acid. The dibromides are formed by slowly adding 
bromine diluted with carbon bisulphide to a solution of the acids in 
carbon bisulphide. Tiglio dihromide molts at 86-—87®, and is insoluble 
in cold water, in which it remains in the crystalline state. Angelic acid 
dihromide molts between 50® and 57°, bixt after fusion it melts constantly 
at 64®, It is hygroscopic and liquefies in watfer. Tiglic acid dibromide 
is decomposed % sodium carbonate, yielding erotonylene hydrobro,- 
mide. Under similar conditions angelic dibromide yields monobromo- 
pseudobutylene. The erotonylene hydrobromide is more easily reduced 
by aix alcolxolic solution of sodium ethoxide than the isobromopseudo- 
butylene from angelic dibromid^. These results Indicate that angelic 
and tiglic' acids are geometric ispmerides, having respectively the 
constitutions represented by the following formhlss,:— ' 

CHa-g^H . ffg^OHa 
OH3-C‘OOOH OH^^C^OOOH^ 

\ \ 0. w. 

/ ' ' , ^ ■ 2'r 2 ' 
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Ethyl Monochloracetoacetates. By A. Haller and A. Helt> 
{Gompt, rend,, 108, 516—518).—Ethyl ^-monochloracotoacetato was 
obtained by the direct action of chlorine on the acetoacetato at a low 
temperature. On fractionation, the chlorine-derivative boiled at 
188—189®. A solution of the monochloracetoacetate in anhydrous 
ether or benzene was allowed to act on half its weight of pure potas¬ 
sium cyanide, the product was filtered, the filtrate treated with a 
further quantity of the cyanide, and the process repeated a 
second time. The formation of a certain quantity of insoluble ethyl 
acetoeyanacetate showed that some a-monochloracetoacetate was pi’c- 
sent. The ether was expelled from the filtrate and the residue 
was fractionated; unaltered chloracetoacetate passed over, and tlie 
remaining cyanogen-derivatiye boiled at 145—100® in a vacuum, 
The latter was treated with an alcoholic solution of hydrogen chloride, 
the precipitate of. ammoninm chloride separated, and the ethereal salt 
treated with hydrocyanic acid, and afterwards with an alcoholic 
solution of hydrogen chloride. After removal of ammonium chloride 
and ether and distillation in a vacuum, a small quantity of liquid was 
obtained which boiled at 200®, and when saponified yielded a solution 
which with lime-water gave the reaction for citric acid. 

0. H. B. 

SyTitheses by means of Ethyl Cyanosuccinate, By L, Barthk 
(Oompt rend,, 108, 29*7—300).—The hydrogen of the OH group in 
ethyl cyanosucoinate is readily displaced by metals or by alkyl i^adiolos. 
The substitution of metals is effected by treatment with alkyi-metallia 
oxides; the substitution of alkyl radicles is accomplished by mixing 
the ethyl cyanosucoinate with a solution of an equivalent quantity of 
sodium iu the particular alcohol and boiling the mixture with the ' 
corresponding alkyl iodide. The excess of alcohol is distilled off, the 
residue diluted with water, exti'acted with ether, the etheroal solution 
dried over calcium chloride, and the ether distilled off. The products 
are colourless, oily liquids, of the general formula 

COOEt-OHa-CR(ON)-COOBt. 

Ethyl methylcyanosuccinate boils at 183—186® under a pressure of 
3’5 mm.; ethyl ethylcyanosmcinate boils at 1*70—180° in a vacuum; dhyl 
propyhyanomednate boils at 204—206° under a pressure of 45 mm. 

If ethyl ethylcyanosuccinate is allowed to remain for several weeks 
in contact with alcohol saturated with hydrogen chloride, it yields 
eUiyl ethylethenyltricarhoxylaie, COOEt*OH 3 'OBt(OOOEt)ji; this boils 
at 187® under a pressure of 50 mm. 0. H,, B. 

Action of Bromine on Aconitic and CarbaUylic Acids, By E. 
Guinooeet (Oompt, rend., 108,300—302).—Aconitic acid, when heated 
in sealed tubes at 115—120® for several hours with foux* molecular 
proportions of bromine, yields tribromocarballylic acid, O^HfiBraOe^ 
which separates from alcohol of 90® in colourless crystals, yery soluble 
in ethyl alcohol, methyl alcohol, ether, and acetone, but insoluble in 
cold water and in chloroform. It decomposes slowly at 100°,,and 
dissolves rapidly in hot water with decomposition and liberation of 
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liydrog’en bromide. When boiled with bai'ium hydroxide, it yields a 
considerable proportion of oxalic acid. The potassium salt of tribromo- 
carballylic acid forms a crystalline powder containing 1‘5 mols. H 3 O; 
the ammonium salt crystallises in prisms very soluble in water; and 
the baiium salt crystallises with 12 mols. H 3 O in colourless prisms 
which are very soluble in water, but do not dissolve in ethyl alcohol. 
The barium salt loses 9 mols. H^O in a dry vacuum or when exposed 
to air, and then undergoes no change at lOO®, but begins to decompose 
at 115^. Cold aqueous solutions of all these salts give no precipitate 
with silver nitrate, but a hot solution gives an immediate precipitate 
of silver bromide* 

The action of bromine on carballylio acid yields the same derivative. 
In the first case, the tribromocarballylic acid is formed from the 
aconitic acid by direct addition of two atoms of bromine and substitu¬ 
tion of one atom of bromine for an atom of hydrogen, the change 
being analogous to the formation of carballylio acid by direct union 
of aconitic acid with two atoms of hydrogen. C. H. B. 

Oxidation of Galactosecarboxylio Acid. By H. Kiltani (Her,, 
22, 521—524).—Galactosecarboxylic acid (Abstr., 1888, 581) is best 
prepared in large quantities by boiling the crude product of the action 
of hydrocyanic acid on galactose with lime; the lime is precipitated 
in the cold with oxalic acid, the filtered solution boiled with lead car¬ 
bonate and concentrated, crystallisation being promoted by rubbing 
with a small quantity of the crystalline lead salt. The latter is 
obtained from a small quantity of the pure acid, which is prepared by 
the method previously described {he, oiL), The crystals are separated 
after one to two days, and purified by crystallising twice from boiling 
water (4 pai'ts) with addition of animal charcoal. The pure salt is 
dissolved in water (5 parts), ti‘eated with hydrogen sulphide, and the 
filtered solution evaporated under diminished pressure to avoid the 
formation of the lactone. 

Oarhoxijgalacto7hic acid^ C 7 H 13 O 0 , is formed when galactosecarboxylic 
acid (1 part) is heated at 50® for about 24 hours with nitric acid of 
sp. ,gr, 1*2 (li parts). The solution is evaporated until free from 
nitric acid, taken up with water, the oxalic acid precipitated with the * 
requisite quantity of calcium carbonate, and the filtered solution 
neutralised with potash, evaporated to a syrup', and mixed with a 
large excess of acetic acid. Potasdum hydrogm carhoinygaUctonak, 
2 O 7 HUO 8 K + 3HuO, separates on stirring, the whole becoming solid 
after 12 to 24 hours. It is purified by recrystallisation from 
water, from which it separates in aggregates of^ silky needles; it 
readily forms supersaturated solutions, from which it can be separated 
by adding alcohol or stirring. The cadmium salt, 07 Hi 6080 a, 2 H 20 , 
prepared by decomposing a solution of the neutral potassium salt 
with cadmium nitrate, crystallises in colourless, nodular masses, 
consisting of small, slender needles. The free add is obtained in 
microscopic prisms when a solution of the cadmium salt is treated 
with hydrogen sulphide, filtered and ev^orated in a partial vacuum. 
It sinters together at 168®, melts at 171® with decomposition, and 

sparingly soluble in cold water, although more readily,than mucio 
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acid. The neiitral potassium and sodium salt could not be obtained 
in crystals. The harium salt, (C 7 Hio 09 ) 2 Ba + SHsO, crystallises in 
small prisms or needles. 

Metasaccharie Acid. By H. KiLiim (JBer., 22, 524—525).— 
Maquenne (Abstr., 1888; 677) has observed that^ the diphenylhydr- 
azide of ordinary saccharic acid has the same melting point as that of 
metasaccharic acid, and resembles the latter in being^ almost insoluble 
imvater, alcohol, and ether. The author finds by direct comparison 
that these turo compounds can hardly be distingnished one from the 
other. 

The diacetyl-derivative of the double lactone of metasaccharic acid 
can be prepared by treating the anhydrous double lactone (2 grams) 
ivith acetic anhydride (3 grams) and concentrated sulphuric acid 
(8 drops). It melts at 155°, and m readily soluble in hot, glacial 
acetic acid, from which it crystallises in well-defined prisms. This 
compound is therefore quite different from the corresponding deriva¬ 
tive of saccharic acid (compare Maquenne, he. cit)^ which crystallises 
in small rhombic plates melting at 188°. S'* S. K. 


Preparation of Glyeocine. By S. GrABBfEi, and K. Keoseberc 
(JBer.f 22,426—428).—Giycocine is best prepared by heating potassium 
phthalimide (100 gmms) with ethyl chloracetate (65 grams) at 
140—150° (compare Groedeckemeyer, Abstr., 1888,1294). The pro¬ 
duct is poured into a dish, the powdered cake recrystallised from 
boiling 50 per cent, alcohol, and washed first with dilute alcohol and 
then with water: The yield of ethyl phthalylglycollate is about 97 
per cent, of the theoretical quantity. This compound is then decom¬ 
posed by heating with concentrated hydrochloric acid at 200° (compare 
Goedeckemeyer, Zoc. eit), when it yields about 96 per cent, of the theo¬ 
retical quantity of glycocine hydrochloride. ■ 

In preparing glycocine in large quantities, the phthalyl-derivative 
(1 mol.) is hy£*olysed by boiling for a short tune with alcoholic 
potash (10 per cent., 2 mois.). The clear Hquid is mixed with fuming 
hydrochloric acid (2 mols.) and the glycocinephthaloylic acid, which 
' crystallises from the cold solution, is separated and washed with ice- 
cold water. The yield is about 85*5 per cent, of the theoretical 
quantity. The acid is then boiled for about two hours with twice its 
weight of pure hydrochloric acid (20 per cent.) with constant shaking, 
and' the diluted solution is separated from the phthalic acid by filtra¬ 
tion and evaporated. The residue is extracted with a small quantity 
of ice-cold water, the extract evaporated, and the residual glycocine 
hydrochloride washed with absolute alcohol. 

Olycocinejphfhahylic acid, COOffCeHt'CO'hTH'CHs’OOOH, softens 
at about 100° and melts at 105—106° (compare Beese, Abstr., 1888, 
148). b: S. E. 


Ethylfixmariiuidle. By A. Pnim (OheTn. Gmtr., IBS8, 1529).— 
2f ethylamine hydrogen malonate is heated at 160—^200% water a^d 

CH^OO 

oil distil over. The latter, ethylfwmqi/rimde^ 


an 
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Solidifies in crystals, is volatile and canstic, and tlic vaponrs cause a 
flow of teaa's. It is little soluble in water, very soluble in alcobol and 
^ etber, considerably soluble in benzene; from tbe latter it may be 
obtained in thick, lustrous crystals. It forms two compounds with 
bromine in ethereal solution, a liquid and a solid derivative; the 
laitter is little soluble in ether, and does not melt at a high tem¬ 
perature. When heated with zinc-dust, ethylfumarimide emits 
vapours which, when brought into contact with a splinter of pine- 
wood moistened with hydrochloric acid, give the pyrroline reaction. 
When reduced with sodium amalgam, an oil is formed. With aqueous 
or alcoholic alkali solutions, a beautiful purple colour is obtained; by 
heating with solid potassium hydroxide, a violet substance is formed, 
which evolves ethylamine at a higher temperature. From the aqueous 
solution of the fused mass, hydrochloric acid precipitates fumaric 
acid. If ethylfumarimide is dissolved in somewhat concentrated 
potassium hydroxide solution, ethylfumarmiaie is formed; 

the free acid may be obtained from this on the addition of a mineral 
acid. 

JEJihylfumaramic aoid^ NTHEt'CO-CHlCH'COOH, melts at 125—126", 
crystallises in lustrous, pearly scales, is very readily soluble in hot 
water and alcohol, fairly soluble in ether, insoluble in benzene. When 
heated, ethylfumarimide is regenerated. It combines directly with 
bromine. The copper salt is a blue, amorphous precipitate; the 
silver salt crystallises from water in microscopic needles. 

J. W. L. 

SnbstittLted Asparagines. By A. Pujtti (Oh&in. Gentr.^ 1888, 
1530—1631)NH-Et-CO'OH2-CH(SrH3)'COOH, 
is prepared by the action of a solution of ethylamine in alcohol on ethyl 
^-aspartate. An ethylamine salt first crystallises out, which melts at 
about 255® with decomposition. It reacts with cupric acetate to form 
the copper salt of ^-ethylasparagine, which crystallises out in light- 
blue, pearly flakes, nearly insoluble in water. Hydrogen sulphide 
decomposes this, and the precipitated ^-ethylasparagine is purified by 
racrystallisation from water. It forms thin, lustrous flakes melting 
at,258—260® with decomposition. It is hot decomposed by magnesia^ 
but with 30 per cent, potassium hydroxide it yields ethylamine and 
inactive aspartic acid. j8-Ethylasparagine is optically inactive. 

fi^Allyla$j>aragine, C 3 H 5 *HH*CO*GH 2 'CH(HH^)*GOOH, is prepared 
in an exactly similar manner to the foregoing., It crystallises from 
water in lustrous, pearly flakes, melting at 258® with decomposition. 
It is anhydrous, readily soluble in hot water, but little soluble in 
cold water, and very sparingly soluble in alcohol and ether. It is 
optically inactive. , ' , J. ,W., L. 

Attempts to prepare Titaxdum Etbyl, By E. Patbeno and A, 
Pebatoker (Ber.f 22, 467—470), The compound TiGl4,2ZnEta is 
obtained when titanium chloride (1 mbl.) is gradually added to wed- 
ccx>led zinc ethyl (2 mols,). An energetic reaction occurs, but no gas 
is evolved, and as soon as all the chloride has heem added the whole 
solidifies to.a brown massiT^hich is wt change eten on heating. It 
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is decomposed witli violence wlien mixed with water, yielding metallic 
zino and a small quantity of an oil wliicii can be separated by distil¬ 
ling with steam. This oil has no constant boiling point, but it can be 
separated into two fractions, namely, a portion boiling at 120 1^9®, 

which was proved to be octane, and a portion boiling at 220—270®, 
which contains considerable quantities (7‘72 per cent.) of titanium, 
and is probably a mixture of octane and titanium ethyl. 


Condensation of g-Ketonic Ethers with Bibasic Acids. By 
B. Fittio (Annalen, 250, 166 — 178 ).— A discnssion of the constitution 
of the condensation products of succinic and pyruvic acids with 
ethyl acetacetate and ethyl benzoylacetate, described in the following 
Abstracts. ^11 these compounds are derived from the compound 
^OH :CH ^ xh:ch 

w. C. W. 


Condensation of Ethyl Acetoacetate and Succinic Acid. By 
P. V. BYHsfERN {Annahn, 250,178—^192 ).—Ethyl hydrogen methronate, 
CsH-yOsEt, is prepared by heating for 10 hours a mixture in molecular 
proportions of ethyl acetoacetate, acetic anhydride, and powdered 
sodium succinate which has been dried at 150 ®; the product is dis¬ 
solved in water and extmcted with ether. The liquid which is left on 
evapo:t^ting the ethereal extract is rendered alkaline with sodium 
carbonate, and again treated with ether to remove any unaltered ethyl 
acetoacetate; the alkaline solution is acidified with hydrochloric acid, 
and the new acid dissolved out with ether. Ethyl hydrogen methronate 
crystallises in needles and melts at 75*5—76®; it is freely soluble in 
alcobol, ether, chloroform, and benzene. The calcium and barhim 
salts crystallise in needles containing 2 mols. H^O. The silver salt, 
CioHiiOsAg, crystallises in needles and is soluble in hot water* Ethyl 
hydrogen methronate resembles ethyl hydrogen carbuvate in many 
respects. It is decomposed by boiling with baryta-water, yielding the 
barium salt of methronic acid. 

Methronic act'd, melts at 204—205®, decom- 

CMe • C(COOH)'^ / 

poses at a higher temperature, forming uvitic acid and carbonic anhy¬ 
dride, and dissolves in alcohol, benzene, and in hot water. The acid 
calcium salt, (C 8 H 705 )sCa, is very sparingly soluble in water. The acid 
barium salfc^ is much more freely soluble. The normal barium salt, 
OsHeOfiBa, is amorphous. In analyses of silver methronate, the per¬ 
centage of silver is invariably found too low for some unknown cause. 
IHeihj^lmethrmiate, CeHsOsEts, is prepared by saturating an alcobolic 
solution of ethyl Ixydrogen methronate wdth hydrogen chloride; it boils 
at 300—305®, Fhenylhydrazine unites with ethyl hydrogen methronate, 
forming a crystalline compound of the composition OjsHisNaOi; this 
melts at 133^134®, and is freely soluble in hot alcohol, but is insoluble 
in cold solutions of sodium carbonate or sodium hydroxide* 

^ Phenylhydrazine and znethronio acid unite, together, forming a 
compound of the composition Ci 4 Hi 4 l^a 04 ; it melts at 211-^212® 
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witli decomposition, and is fi*eely soluble in alcohol. Methronic acid 
is not attacked bj nascent hydrogen. W, 0. W. 

Barium and Calcium Salts of Uvic, Carbuvic, and Ethyl- 
carbuvio Acids. By P. Feist (Annalen, 250, 192—195 ).—Barium 
uvaie, (C 7 H 703 ) 2 Ba + 4 H 2 O, crystallises in flat needles, soluble in hot 
water; the water of crystallisation is expelled at 120®. The caldum 
salt is deposited from a cold saturated solution in thick prisms con¬ 
taining 2 mols. HoO, and from a hot solution in needles containing 
4 mols. H 2 O. Oarbuvic acid is less soluble in water than meth¬ 
ronic acid, but it is freely soluble in alcohol; it melts at 230®, and 
decomposes at a slightly higher temperature. Barium carhumte, 
CaHsOsBa -t- -l-HoO, is deposited as a crystalline precipitate when 
barium chloride is added to ammonium carbnvate. The calcium salt 
is anhydrous, and is less soluble than the barium salt. These salts do 
not resemble the salts of methronic acid, Bthyl hydrogen carbuvate is 
freply soluble in alcohol, chloroform, benzene, and in warm carbon 
bisnlphide and in light petrolenm. The barium salt, (OioHu06)2Ba -h 
4 H 2 O, is soluble in hot water and crystallises in needles. The calcium 
salt, (OioHn 05 ) 2 Ca + SHaO, is also more soluble in hot than in cold 
water. These salts are quite distinct in their properties from those of 
ethyl hydrogen methronate. W, 0. W. 

Ethyl Aoetoacetate aud Pyruvic Acid. By A. Bietzel 
(^Annal&i, 250, 195—211).—^Ethyl hydrogen methylmethronate is 
formed by heating a mixture of equiralent quantities of ethyl aceto- 
acetate, sodium pjruvate, and acetic anhydride in a large flask fitted 
with a refinx condenser. The temperature is gradually raised from 
70® to 140°. The product is poured into a shallow basin and heated'at 
100®, with the occasional addition of small quantities of water in order 
to remove ethyl acetate, ethyl acetoacetate, and acetic acid; the residue 
is diluted with ether or chloroform and filtered, and after removing 
the ether or chloroform from the filtrate by evaporation, the residue is 
dissolved in boiling wdter and the solution energetically shaken'. It 
is then treated with animal charcoal and extracted with ether. On 
evaporating the ether, ethyl hydrogen methylmethronate remains as a 
yellowish-red hygroscopic syrup. It is insoluble in water and carbon 
bisulphide, hut is freely miscible with the usual solvents. It is de¬ 
composed by solutions of sodium hydroxide or baryta, forming the 
sodium or barium salt of metbylmethronio acid. The acid is almost 
completely precipitated from these solutions by the addition of hydro¬ 
chloric acid. 

Pure methylmethronic acid^ 

OH(GOOfl)-OHMe , CMeCCOOH)-OH,. 

CMe =: CCCOOH)”^ “ CMe:= G(CO,OH)^ ’ 

crystallises in needles or prismH, soluble in ether, acetic acid, hot 
alcohol, and in hot water. It melts at 198®. The barium salt, 
CgHsOeBa + 2 H 2 O, is deposited, from, its aqueous solution as a 
hygroscopic, amorphous mass, but it, jnay be, obtained , in crystals 
by the cautious addition of alcohol to aqueous solution. The 
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calcium salt, CsHgOsCa + SHaO, resembles tbe barium salt in its 
properties. Tbe silver salt, CgHsOsAgo, is crystalline and sparingly 
soluble in hot water. acid'salts of metbyl metbromo acid are 
known. 

Bieiliyl metliylmetlironate, CgHgOsEt-a, boils with sHgbt decomposition 
at 279—280° (nncorr.). It is insoluble in water, but miscible with 
other solvents. It is decomposed by boiling with an alcoholic solution 
of potassium bydi’oxide, yielding ethyl hydrogen methylmethronate, 
CgHgOsEt, and by an aqneons solution of potassium carbonate, 
yielding potassium methylmethronate. The ethyl barium salt, 
(CnHi 305 ) 2 Ba + HaO, is amorphous. The calcium salt, (CnHi306)aCa 
-f- 2 H 2 O, crystallises in needles which are soluble in water and in hot 
alcohol. The silver salt, CuHisOsAg, is freely soluble in alcohol and 
ether. The salts of the heavy metals are as a rule insoluble in water, 



is prepared by heating methylmethronic acid in an atmosphere of 
carbonic anhydride. It is less soluble in water than methylmethronic 
acidj but dissolves freely in alcohol, light petroleum, chloroform, 
benzene, ether, and acetic acid. The acid is reprecipitated from con¬ 
centrated 'aqueous solutions by sulphuric abid, and from its alcoholic 
solution by hydrochloric acid. Methyluvic acid melts at 98° and 
sublimes at 100°, but melts under water at 85—86°. The barium salt, 
(CsHs 03 ) 3 Ba + 4 H 2 O, crystallises in rhombic prisms. The calcium 
salt also crystallises with 4 mols. H 2 O in plates. It is insoluble in 
alcohol. The crystalline silver salt melts at 150°, decomposing into 
silver and methyluvic acid. The ethyl salt, OgHgOsEt, boils at 
218—219° (uncoiT.), and is miscible with the usual solvents, excepting 
water; it is slowly decomposed by water, and rapidly by an alcoholic 
solution of potassium hydroxide, yielding alcohol a,nd methyluvic acid. 

Methyluvic acid is decomposed by prolonged boiling, yielding di- 

meihylketopenfene, or and on 

one occasion the author also observed the occurrence of a ciystalline 
compound, which he regarded as an analogue of uvinone described by 
Paal and Bietrich (Abstr., 1887, 658). Bimethylketopentene boils at 
118—^119°; it is not miscible with water. W, 0. W. 

Sttcoinic Acid and Ethyl Beazoylstoetate. Py A, Sohloe^ser 
(Annaleuy 250, 212—228).—Ethyl hydrogen phenjthrohate, 
GiaHgOsEt, is prepared by heating at i00° for 15 hours ethyl, benzoyl- 
acetate (1 moh), dry sodium succinate (1 mol.), and acetic anhydride 
(2 mols.). It crystallises in needles h^ly soluble in alcohol, ether, 
benzene, ahd>ch]oroform, and mel^ when dry at 112*5°, but under 
water its melting point, lies below 100°, The calcium salt, 
(Ci^i 305 ) 20 a -b 3HaO, is deposited from alcohol in heautiful needles. 
It is less soluble in water than in alcohol. The hmhm salt, 
CCi5^^fi)«Ba -b HaO, mystallises in rhombic plates, and is more 
aoiubte in water than the calcium salt. 
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The silver salt is amorphous. The salts of this acid are decom¬ 
posed by boiHng with baryta-water, yielding harium ^henytlirmate^ 
Oi^HsOsBa + HsO. This salt is very soluble in water, but "insoluble 

• 1 7 7.7 .7 . OH(OOOH)‘OHo^ 

in alcohol. Fhmythronic acia, melts at 

192—193®, and crystallises in sillsy needles. It is soluble in alcohol 
and in boiling water. The calcium salt contains 3 niols. HjO. 
About 20 parts of water are required to dissolve one of the salt. The 
silver salt, Ci 3 H 805 Ag 2 , is an amorphous powder insoluble in water, 
but it becomes crystalline when rubbed with a glass rod. Diethyl 
^Tienythronate, 0 i 3 H 305 Et 2 , melts at 44*6'^, and forms rhombic crystals. 
When phenythronic acid is rapidly heated in a bent tube, a mi^cture 
of phenuvic acid and phenylketopentene distils over. Phenuvic acid, 
GTT’OPh 

t ^ melts at 144—145®, and is freely soluble in 

O Mo* Cli’0 U U JdL 

alcohol, benzene, and light petroleum. The calcium salt, 
(Ci 2 H 903 ) 2 Ca + 2 H 2 O, forms colourless needles. Barium ^lienuvate, 
(Ci 3 H 903 ) 2 Ba + H 2 O, dissolves more freely in water than the calcium 

CHCPh 

salt. The silver salt is amorphous. Phenylketopentene, CO ' , 

0M2*CM2 

crystallises in colourless prisms soluble in alcohol, ether, benzene, 
chloroform, and carbon bisulphide. It melts at 40®, and is identical 
with PaaTs phenylmethylfurfuran (Abstr., 1885^ 248). 

w. c. w. 


Effect of JSkdopheB aad its Homologues on the Colpnr 
of the Derivatives of .Benzene and its Homologues. By A. 
Biubt (Oompt. rend., 108, 520—522).—The yellow tint of nitro¬ 
benzene and nitrotoluene, which becomes darker on exposure to light, 
is due ‘ to the presence of small quantities of nitrothlophen and its 
homologues, and if these are removed the nitrobenzene and nitro¬ 
toluene are practically colourless, and are not affected by light* They 
have, moreover, a much pleasanter odour than the ordinary prepara^ 
tions. Phenols free from thiophen-derxvatives remain white. Pure 
aniline and its homologues are colourless when freshly distilled, and 
become yellow after some days, but never acquire the dark tint of 
ordinary aniline and tolaidine. Pore aniline and toluidine mixed in 
the proportions necessary to give magenta, yield only a- very small 
quantity of this dye when heated with arsenic acid. If, however, a 
small quantity of nitrothiophen is added, the' ordinary yield is 
obtained. 

The effect on the colour and other properties of the benzene com¬ 
pounds is a much more delicate test for thiophen than the ordinary 
isatin reaction. 

Thiophen and its homologues may be removed by very careful 
fractionation, by repeated crystallisation, or by treatment with 
sulphuric acid. If nitrobenzene is dissolved in sulphuric acid, gently 
heated, and poured into vmter, and this process, is repeated several 
times, the,nitrothiophen remains in ihe.^ueous acid/ 0. H. B. 
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Aromatic NitrUes. Benzyl Cyanide and Hydratroponitrile. 
By V. Meyer { Annalen , 250, 118—125).—In benzyl cyanide, 
one bydrogen-atom can be displaced by benzyl, and in 
diphenylacetonitrile, CH*Pli2C23', the substitntion can be even more 
easily accomplished, but in benzylphenylacetonitrile, CHPhBz’CIT, 
the hydrogen-atom cannot be displaced by benzyl. The hydrogen 
can also be displaced by benzyl in hydratroponitrile (methylbenzyl 
cyanide), Hydratroponitrile is most conveniently prepared by mixing 
benzyl cyanide vrith an equivalent quantity of freshly fused and 
powdered sodium hydroxide, methyl iodide is added, and the mixture 
gently warmed. The crude product of the reaction is distilled to 
separate benzyl cyanide and hydratroponitrile from the bye-prodncts. 
When the nitriles are mixed with sodinm ethoxide and benzaldehyde, 
the benzyl cyanide forms «-phenyleinnamonitrile wMch boils at 3b0% 
and the benzylmetbyl cyanide remains unaltered, and can easily be 
obtained in a pure state by fractional distillation. 

Fhenyleiimamonitrile is formed when a mixture of benzyl cyanide 
and benzyl chloride is boiled with solid sodium hydroxide. 

W. 0. W. 

Eeplacement of the Methylene Hydrogen-atoms in Benzyl 
Cyanide. By H. Jakssey {Ammlen^ 250, 125—^140).—By the action 
of benzyl cyanide (1 mol.) on solid sodium hydroxide (1 mol.) and 
benzyl chloride, a good yield of benzylbenzyl cyanide is obtained, but 
if the proportions of benzyl cyanide and sodinm hydroxide are doubled, 
phenylcinnamonitrile, CH’PhlC*Fh*CH, is the chief product of the 
reaction. This nitrile is also formed when benzylbenzyl cyanide is 
treated with benzyl chloride and sodium hydroxide in molecular pro¬ 
portions. The conversion of benzylphenylacetonitrile into benzyl-^ 
phenylacetic acid by the action of strong hydrochloric acid at 130° is 
quantitative. 

The cyanides obtained synthetically by the action of phosphorus 
pentachloride on benzjlphenylacetamide from dibenzylcarboxylio acid , 
and from a-phenylhydrocinnamic acid are identical with benzyl¬ 
benzyl cyanide derived from benzyl cyanide. 

Hydrafcropic acid can be prepared from acetophenone* For tbis 
purpose, strong hydrochloric acid (44 grams) is very slowly dropped 
on to pure potassium cyanide (SO grams) moistened with 30 drops of 
water, and covered with 60 grams of acetophenone. After an 
interval of 24 hours, the cyanhydrin, OH-CMePh'OH, is treated 
with hydriodic acid in sealed tubes at 160—160®. 30 grams of 

hydriodic acid and 1*7 grams of amorphous phosphorus are required 
for lO'^'ams of the cyanhydrin. The crude product is mixed with 
dilute sodium hydroxide solution, and on the addition of an acid to 
the alkane solution, hydmtropic acid is precipitated. The amide 
crjstallise\m plates, and melts at 91—92°. The nitrile boils at 
230—232° without decomposition, and is soluble in alcohol and ether. 
The methine hydrogen-atom can be displaced by benzyl, yielding henzyU 
h^draim^niimle^ yellow pil boiling at 335—337°. When heated 
with hydrochloric acid, it is converted henzylhydratrqpic ,acid; 
this is freely soluble in alcohol and ether, crystallises in colourless 
and melts at 126°. The sodiiim' salt^ CisHkO^Na 4- VH^O, 
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crystallises in needles, and melts in its water of crystallisation at 45°, 
It is soluble in alcohol. The silTcr and copper salts are insoluble in 
water, but the copper salt is soluble in alcohol and ether, 

W, C. W. 

Substituted Benzyl Cyanides. By K. Neube (Annalen, 250, 
140—146).—^Diphenylacetonitrile may be conyeniently prepared from 
diphenylacetic acid obtained by the reduction of benzilic acid with 
hydriolhc acid. The ammonium salt of diphenylacetic acid is pre¬ 
pared by passing dry amnaonia gas into an ethereal solution of the 
acid. The ammonium salt is heated at 280° in sealed tubes to convert 
it into the amide, which is converted into the nitrile by the action of 
phosphorus pentachloride dissolved in phosphorus oxychloride. 
Benzyl chloride acts on an alcoholic solution of sodium and diphenyl- 
acetonitrile, yielding Imz^ldiphenylacetonitrile^ CBhoBz'ClSr. The new 
nitrile is freely soluble in chloroform, ether, benzene, and hot alcohol, 
and crystallises in plates or needles. It melts at 126°. 

Methyldiphenylacetate is decomposed by sodium ethoxide with the 
formation of benzyl ethyl ether, methyl diphenylacetate, and dipbenylr 
acetic acid. Attempts to displace hydrogen by benzyl in benzo- 
phenone and triphenylacetonitrile led to negative results. 

Benzyldiphenylacetonitrile is decomposed* with difficulty, but by 
the action of a mixture of strong hydrochloric acid and acetic acids 
at 200—220°, it is partly converted into benzyldiphenylacetic acid. 
Benzijldiphenylaeetic acid is soluble in ether, alkalis, and in hot 
alcohol, but it is very sparingly soluble in hot water, and is repreci¬ 
pitated from alkaline solutions by the addition of an acid. It 
ci^stallises in needles, and melts at 162°.- The author regards the 
compound which Meyer (Ahstr., 1888, 702) obtained by the action of 
nitrons acid on diphenylacetonitrile as a polymeride of diphenylaceto- 
nitrile. This substance melts at 200—202°, and crystallises in 
needles. 

Faratolylphmylacetonitrile^ prepared by the action of phosphorus 
pentachloride on the amide of pai*atolylphenylacetic acid, crystallises 
in needles, melts at 59°, and is freely soluble iu ether and in hot 
alcohol. It is converted into henzyliolylphenyla^tonitrile bj ti^atment 
with benzyl chloride and sodium ethoxide. The new nitrile melts at 
121°, and is deposited from its alcoholic solution in white needles. 
The preparation of methylbenzyl cyanide has been described by Y. 
Meyer (see preceding page). It is converted into methylphenyl- 
acetie acid, identical with hydratropic acid, by boiling with dilute 
sulphuric acid. MhyThemyl cyanide boils at 248—^^5°. On hydrolysis, 
it yields ethylphenylacetio acid^ which melts at 42° and boils at 
270—^272°. The calcium salt crystallises in needles containing 
2 mols, HaO. The methyl salt boils at 228°. 

Phenylcinnamonitrile is formed by the action of benzal chloride on 
benzyl cyanide in the presence of solid sodium hydroxide* 

W. 0, w. 

Condensation of Benzyl Cyanide and its Snbstitation Pro¬ 
ducts with Aldehyde and with Amyl Nitrite. By H. V. Pkost 
(Anndlen^ 2S50, 156—166).— ^^FhenylcinnamomtrUe is deposited as a 
crystalline mass when an alcoholic solution - of sodium ethoxide is 
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fidded to a mixtxire of "benzyl cyanide (10 grams) and benzaldeliyde 
(9*5 grams) ; it crystallises from boiling alcohol in white plates, 
melts at 86®, boils at 359—(coir.)? and dissolves freely in ether, 
chloroform, benzene, carbon bisulphide, and in hot alcohol. It nnites 
directly with two atoms of chlorine or bromine, fdrming compounds 
melting respectively at 129—130° and at 167—168°. oc^Fhenylfurfur- 
ncrylonitrile^ OJIsO'CHIGPh^GlT, prepared by the action of an alcoholic 
solution of sodium ethoxide on amixtnre of benzyl cyanide and furfur- 
aldehyde, melts at 42—43°; it nnites with bromine to form a dibromide; 
this compound crystallises in six-sided plates of an orange colour, 
and melts at 118—114°^ ot-Fhenylanisacrylonitrile, prepared from 
anisaldehyde and benzyl cyanide, forms white, needle-shaped crystals 
and melts at 93®. 

The condensation product of benzyl cyanide with metauitrohenzalde- 
hyde melts at 133—134°, and yields an unstable dihrom-additivo 
product melting at 128°. The corresponding ortho-compound forms 
yellow needles and melts at 127—128°. The dihromide is unstable 
and melts at about 129° with decomposition. a-Phenylparanitrocinna- 
monitrile melts at 117—118°. It does not form additive compounds 
with chlorine and bromine. Parabromohenzyl cyanide forms crystal¬ 
line condensation products with henzaldehyde, furfuraldehyde and 
anisaldehyde. These compounds melt at 111—112°, 65°, and 135° 
respectively. Substitution takes place when bromine is added to a 
solution of «-parabromophenylanisacrylonitriie, and a compound is 
formed , of the composition Ci 6 B[uFOBr 2 . It is probably either 
OMe-C6H3BrCH:0(CeH4Br)-CK or OMe*CaH,-OH:C(G«H 3 Br 2 )-ON‘. 

The sodium salt of isonitoosohenzylcyanide is deposited as a crys¬ 
talline mass, on mixing together equivalent quantities of benzyl 
cyanide, amyl nitrite, and an alcoholic solution of sodium ethoxide. 
Isonitrosohenzyl cyanide has been recently described by A. Meyer 
(Abstr., 1888, 693). Parabromisonitrosobenzyl cyanide crystallises 
in plates and melts at 131—^132°. It forms amorphous sodium, silver, 
and copper salts. W. G. W. 

Action of Chlorine and Bromine on Benzyl Acetate and 
similar^ Substances. By E. Sfelio (/. pr. GJiem. [2], 39, 
15/ 18/). /8 per cent, of the theoretical yield of benzyl acetate is 

obtained by heating benzyl chloride (150 grams) with fused sodium 
acetate (97-6 grams) and glacial acetic acid (200 grams) for 25 hours. 
With ammonia, benzyl acetate forms benzyl alcohol and acetamide * 
ehlorine acts on it between 130° and 170° forming acetic and benzoic 
chlorides; in the presence of powd^edferric chloride, parachloro- 
benzyl chloride is obtained in the cold. Bromine decomposes benzyl 
acetate in the cold, forming para- and ortho-bromobenzyl bromide 
fhi described by Miihlhauser and Hell 

(Abstr., 18/9, 705); near the boiling point, acetic and benzoic bromides 
are formea. 

Farabromobenzyl acetate melts at 32° and boils at 260—263°- 
£mide bromobensyi 

; -aiftnthfir cHorine nor bromine act on eibyl benzoate or etliyl acetate 
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below 100°; at higlier temperatures tlie latter yields, witb eliloriue, 
benzoic and acetic chlorides respectively, together with aldehyde. 

With chlorine, in the cold, phenyl acetate yields acetic chloride, 
chlorophenol, and chlorophenyl acetate; when heated, dichlorophenyl 
acetate is the chief product; in the presence of ferric chloride, tri- 
ohlorophenyl acetate is also formed in the cold. The action of 
bromine is analogous. 

Benzyl acetate is converted into acetic acid and benzyl chloride by 
hydrogen bhloride at 180°, and ethyl benzoate into benzoic acid and 
ethyl chloride. 

The author has already discussed the action of chlorine on toluene 
(Abstr., 1887, 362) ; he concludes with some general deductions as to 
the position in organic compounds of the hydrogen which is most easily 
attacked by the halogens. A. G-. B. 

Action of Chlorine on Catechol and OrtharoldophenoL By 
T. ZiKCKE and F. Kuster (Ber., 22, 486—497). The hexachloro- 
diketohexene obtained from catechol or orthamidophenol (com¬ 
pare Abstr., 1888, 1277) is identical with the compound formed when 
tetrachlororthoqninone is treated with chlorine. The difference in 
the melting points which was previously observed is due to the pre¬ 
sence of varying quantities of water; the compound 0601602 ,2H^O 
readily loses water when reorystallised from a mixture of ether and 
benzene, its melting point being thereby raised and only becoming 
constant when the compound G 6 Cl 602 ,H 20 , which does not lose water 
yrhen recrystallised from hot benzene, is formed. 

Propylideneacetic acid is obtained when pentachlorobutenecai’- 
boxylic acid is dissolved in dilute alkali and treated with 40 to 50 times 
its weight of 4 per cent, sodium amalgam, the whole being warmed 
for a long time to complete, the reaction; the alkaline solution is first 
shaken with ether, then acidified and the acid extracted with ether 
and purified by fractional distillation. The yield is about 60 per cent, 
of the calculated quantity. It combines with bromine, yielding 
an oily bromide, and is identical with the propylideneacetic acid 
prepared by Komnenos (Abstr., 1884, 422). The l)anurrh salt, 
( 04 H 7 * 000 ) 2 Ba, melting at 265—270°, and the caldum salt, with IHgO, 
are readily soluble in water, alcohol, and ether. The salt is ^ 

greenish, crystalline compound, melting at 91°. The diver salt 
separates from hot water in moss-like crystals. , The w^ercuric salt 
crystallises in needles. 

The redaction of pentachiorobuteneoarboxylic acid to propylidene¬ 
acetic acid shows that the constitution of the former is 

OCbXCl-OCL’GCl-OOdH, 

xstherefore 

that of hexachlorohydroxypentenec^boxylic acid, 

■ ■ 

' and that of hesncWorodiketohexene,v£30U<l^QP^Q>CO.^ 


the constitution of hexachloroketopentene 
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THe conyersion of catecLol and orfcbatnidoplienol first into tetra- 
clilorortboqmnone and then into propjlideneacetic acid proves tliat 
ortlioqninone bas tbe diketone constitution, and is also evidence in 
support of Kekule’s benzene formula. F. S. K. 

OrthonitaroethylaBiline and its Derivatives. By A. Hbmpel 
(J. pr. Ghem, [2], 39, 199—200).— Orfhonitroethylanilme, 

NOjj-CeHi-lSrHEt, 

is obtained by heating orthonitrophenyl ethylene ether Tvith alcoholic 
ethylamine at 140°; it is an orange-red oil, distilling with decomposi¬ 
tion and is precipitated unchanged on adding water to its solution in 
acids. Dinitroetkylaniline, C 6 H 3 (!N’ 02 VNHEt, is obtained by the action 
of nitrons acid on an ethereal solution of orthonitroethylaniline ; it 
forms lemon-yellow needles melting at IIS — 114°. Orthonifronitroso^ 
ethylaniline is formed when sodium nitrite is added to a hydrochloric 
acid solution of orthonitroethylaniline; it crystallises in long, yellow 
needles melting at 32°. Orthamidoethylanilme, NHa'OsHi'ITHEt, is a 
colourless oil boiling at 249° and becoming dark-red in air. Orth* 
amidoetJiylaoeianilide, C 6 H 4 *]!iT 2 H 2 EtAc, obtained when acetic anhydride 
acts on an ethereal solutioii of orthamidoethylaniline, forms white 
crystals melting at 104°. Ethmylorthoethylphenylenediamine, 

crystallises from alcohol in slender, colourless, rhombic tables or 
prisms, melting at 178°, A. G-. ,B. 

Last Bnnnings obtained in the Purification of Aniline and 
Tolnidlne. By 0. Hpr. and T. Eoceekbaoh {Ber., 22, 505—514). 
—dark oil which is obtained when the last runnings in the purifi¬ 
cation of ^line are acidified with hydrochloric acid and distilled with 
steam, consists of a variety of compounds which cannot he separated 
by fractional distillation. When Iwiled with a 5 per cent, solution of 
potassium permanganate, it yields various oiganic acids which remain 
in solution, and an oily product insoluble in water. After removing 
the supernatant oil and adding excess of sulphuric acid, a mixture of 
adds is precipitated from which by repeated fractional crystallisation 
of the lead and silver salts, terephthalic acid and a small quantity pf 
an acid melting at 228—232*^ were isolated. The latter crystallises 
in shining needles, and probably has the composition O 1 JB 10 O 4 , The 
mother-liquors from these acids contain small quantities of acetic acid 
and its ne^t higher homologues, which can be separated by distilling 
.with steam''^^ one experiment, paratoluic acid was isolated from the 
non-volatfie nssi^e. The 0 % oxidation product yielded, on keeping, 
a crystalline substance, from which, by recryStallising from ether and 
absolute alcohol, two compunds, one melting at 122 ^ 5 °, probably a 
plphone or sulphone-derivative, the other mejting at 66 °, were 
isolated. The mother-liquors from the crystalline products can be 
separated^ by fractional distUlation into a large pmrtiou boilmg at 
2§5rr-259% and a somewhat smaller fiucfion bbilin^ at 259—264^., 
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The fraction 265—259° consists of a hijdrocarbon^ GuH 2 i, in- an 
almost pure condition. This hydrocarbon becomes gelatinous when 
cooled with a mixture of ether and solid carbonic anhydride, and 
when heated at 220° with concentrated nitric acid, it yields 
terephthalic acid. When boiled with a mixture of nitric acid and 
sulphuric acid, it 3 rields a brown, oily nifcro-compotind, together with 
small quantities of a colourless, crystalline substance melting at 228®. 
The oily nitro-compound, when reduced with tin and hydrochloric 
acid, is converted into a white, amorphous base, which rapidly darkens 
in colour and is soluble in ether. The hydrochloride of this base is a 
semi-crystalline compound, which quickly turns dark violet; the 
jplaUnochloridej (CuH 3 i'N'H 2 ) 2 ,H 2 PtClfl, is a brown powder. 

The barium salt, (CuH 2 iS 03 )oBa -f HsO, is obtained in an impure 
condition when the hydrocarbon is treated with a mixture of ordi¬ 
nary and fuming sulphuric acid, and the acid isolated by neutralising 
with baiium carbonate, filtering, and evaporating. The free CLoid^ 
OuH 2 iSO.tH, is an olive-green liquid, which dissolves in water with 
a greenish colour. The lead salt crysMlises with 1 mol. H^O. When 
the hydrocarbon is heated with bromine, it yields a syrupy mixture of 
various substances, from which a colourless, crystalline, hromc- 
derivative, CuB[ 2 oBr 2 , separates after a long time; with excess of 
bromine, a syrupy compound, OuHigBra, is formed. 

The oil, obtained in like manner from the last runnings in the puri¬ 
fication of toluidine, was investigated in the same way. The products 
obtained were the same as those described above, except that no 
neutral, crystalline substance was isolated, and the crystalline nitro¬ 
compound (m. p. 228®) was not formed on nitrating the hydro¬ 
carbon. 

These results show that the neutral compounds which form the 
subject of this investigaticn contain small quantities of sulphur com¬ 
pounds, but consist principally of aromatic hydrocarbons containing 
two side chains in the para-position, one of which, as shown by the 
production of paratoluic acid, contains only one carbon-atom. 

Pure terepbthalic acid is best isolated from tbe mixtui'e of acids 
which is so often obtained on oxidising aromatic compounds, by the 
following method:—The crude acid mixture is neutralised with 
ammonia, the solution precipitated with lead or silver nitrate, the 
precipitate boiled several times with water, decomposed with ammo- 
iiinm or sodium carbonate, and the acid precipitated from the filtered, 
alkalinesolution by adding nitric acid; this process is repeated several 
times. The acid is then boiled for a long time with water and lead 
carbonate, the whole filtered, the residue washed with hot water, 
treated with ammonium Carbonate, the acid precipitated from the 
filtered, alkaline solution, washed, and converted into th^trontium 
salt. The filtrate from the latter contains the more rei^^y soluble 
salts of the other acids and small quantities of strontium terephthalate, 
which can he separated by concentrating the solution. Strontium 
terephthalate^ prepared by boiling the acid with strontium carbonate 
and a large quantity of water, crystallises in plates, and is very 
sparingly (1: 524*4 at 17°) soluble in, water., Tbe ^inc salt is a white, 
granular compound; the cadmium salt is crystalline. ¥. S. E. 

VOL. LTI. 2 s 
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Action of Sulplaiir on Toluidine. By L. Gattermann (Ber., 
22 , 422—426).—Buisberg and Pfitzinger (communication to the 
author) investigated the yellow dye known as primnline, and found 
that it difered in all respects from the thioparatoluidine described by 
Bahl and Co. (B. B.-P., Ko. 35,790) (compare Jacobson, this voL, 
p. 498). They found that the latter is moderately easily soluble in 
alcohol, from which it crystallises in colourless needles melting at 
191°, whereas the mother-substance of primnline is an intensely yellow, 
amorphous powder, very sparingly soluble in alcohol, and yields solu¬ 
tions showing a greenish-yellow fiuorescence. The sulphonic acids, 
alkaline sulphonates, and the diazo-compounds of these two thio- 
bases also diSer both in their chemical and physical properties. 

The author heated paratoluidine (100 grams) with sulphur 
(60 grams) at 185° for about 24 bom’s, and, after distilling the 
unchanged toluidine with steam, extracted the residue with dilute 
alcohol, thereby obtaining a compound, CUH 13 N 2 S, identical with that 
prepared in like manner by Jacobson (loc, cit). Its molecular weight, 
determined by Baoult’s method, w’as found to be 232*3 as a mean of 
two experiments. When treated with nitrous acid in boiling alcoholic 
solution, it yields a compound, CuHnNS, which crystallises from 
alcohol in colourless needles, melts at 118—119°, and is not acted on 
by acetic chloride or methyl iodide. When distilled with zinc-dust, it 
yields paratoluidine, and it forms an additive compound with bromine 
in glacial acetic acid solution. 

The base, insoluble in alcohol, which is the real mother-substance 
of primnline, is best purified by crystallisation from naphthalene. It 
is thus obtained in the form of a yellow, crystalline powder, and seems 
to have the composition Ci 4 Hio]Sr 3 S 2 . 

Orthotoluidine also pelds a thio-hase when heated with sulphur. 
This substance crystallises from alcohol in yellow plates, melts at 
120 °, and has the same composition as that obtained from paratolxt- 
idine. With bromine it fojrms an additive compound, CuHi 2 SBr 2 , 
which crystallises from glacial acetic acid in yellow needles, melts at 
190°, and is not decomposed when boiled with potash. When treated 
with nitrous acid in alcoholic solution, it yields a basic substance 
which crystallises from alcohol in long nee<Bes melting at 48° (com¬ 
pare Green, Trans., 1889, 227). F. S. K. 

Behaviour of some Primary Aromatic Amines towards 
B-ulphnr. By R, Anschotz and G. Schultz {Ser., 22, 580—586).*" 
The base,^ GuHijjbTjS (diamidostilbene sulphide), is obtained when 
paratoluidine (2 mols.) is heated with sulphur (4 atoms) (compare 
Jaoobson/feins voL, p. 498, and Gattermann, preceding Abstract), It 
yields ^ uae^^Z-derivative, Gi 4 HnIl? 2 SAc, which crystallises from 
alcohol in small, yellowish prisms melting at 225°. 

BiamidodifneihylsHlherte sulphide^ CieHighr 2 S, is best prepared by 
heating a mixture of amidomet^ylene (400 grams) and sulphur 
(100 grams) at 185—195° until the evolution of hydrogen sulphide 
eeases., The product is dissolved in moderately concentrated suU 
phnrio acid, the solution gradually diluted, smd the precipitate eopa- 



ORGANIC CHEMISTRY. 


603 


rated, washed, and decomposed with soda. The base is then distilled, 
the distillate dissolved in modei'ately strong sulphuric acid, the solu¬ 
tion diluted, and the sulphate recrystallised from dilute alcohol. The 
free base crystallises from alcohol in yellowish-white prisms, melts at 
107®, boils at 282—284° (13—14 mmS). and is readily soluble in hot 
alcohol, but only sparingly in cold alcohol, and insoluble in water. 
It 3 delds azo-compounds, amongst othera “Erika,” which dye cotton¬ 
wool directly in a sodium sulphate bath. 

The ocefy^-deriyative, 0i6hli&N‘2SAc,. crystallises from alcohol in 
small, colourless needles, melts at 227°, and is insoluble in water, 
but readily soluble in glacial acetic acid and boiling benzene. The 
&ro7?io-deriyative, Oi 6 Hi 6 lT 2 SBr 2 + CHTCla, separates in crystals when 
the thio-base is treated with bromine in chloroform solution ; it loses 
its chloroform at 100°, and decomposes without melting when heated 
at a higher- temperature. The thio-hase yields a snlphonic acid, the 
sodium salt of which is colourless ;r the latter combines with vege¬ 
table fibres, to which it imparts a bine fluorescence. The snlphonic 
acid can he diazotised in tbe vegetable fibres, and combined with 
naphthol or naphtholsnlphonic acids. 

The Oi6Hib 1:T2S, obtained in like manner from amidoparaxylene, 
crystallises from alcohol in long^, yellowish needles melting at 144°. 
It yields an additive compound with bromine', and the ace^t^^-deriva- 
tive, Ci 6 Hi 6 ll 2 SAc, melts at 212°. The azo-compounds derived from 
this base do not dye cotton-wool. 

Two thio-bases, having-the composition CiaHsoN‘ 2 S, arp-formed when 
Y"-oumidine (3 to 4 parts) is heated with snlpbur at 185—-196° until 
evolution of gas ceases. If the product is treated with alcohol, the 
larger part dissolves, and there remains a lemon-yellow powder which 
separates from hot alcohol or hot benzene in small, yellow, nodulaz* 
crystals, melting at 183°. The mixture of bases obtained on evapora^ 
ting the alcoholic solution is treated with sulphuric acid, the salts 
extracted with boiling water, recrystallised from alcohol, and decom¬ 
posed with alkali. When the free bases are recrystallised from 
alcohol, the compound melting at 183° separates first, and then a 
readily soluble base, which crystallises in yellowish needles melting at 
125°. E. S. K. 

Preparation and Properties of Paraxylidine. By 0. IST. Witoj, 
E, KoLTmo, and S. FoebIi {Ohsm, Oentr.^ 1889, 253—254, from Bulk 
Soc, indust. Mulhjouse^ 58, 630—^635).—Paraxylidine is best obtained 
from commercial xylidine as follows: The sylidine is added gradually 
to fuming sulphuric acid, containing 15—20 per cent, of sulphuric 
anhydride, in such proportion that exactly 1 mol. of xylidine is used 
with each mol. of sulphuric anhydride. The mixture is heated for 
some time on the water-bath, allowed to cool, and then treated with 
water. The sparingly soluble metaxylidmesulphonie acid is precipi¬ 
tated, the mother-liquor* is neutmUsed’'with lime, and from the 
calcium salt thus obtained the «odium salt is prepared, which sepa- 
mtes from the solution on concentration. , 

’ In order to prove that a true para-derivative had been prepared, 
the authors prepared the diaaso-sulphate and from it the iodo-xylene, 

2 s 2 
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and from tbis, bj rednction^ with sodium amalgam, tbe corresponding 
xjlene. The latter proved to be paraxylene. 

Other derivatives obtained were i—Nitroacetylparaxylidine, melting 
at 166^ ; nitroxylidine melting at 142*", obtained^from the last-named 
'Compound; and diamidoxylidine melting at 146*5—147°. 

J. W. L, 

Symmetrical Tetramidobenzene, By B. Bietzki and E, 
lIuLLER (Ber., 22, 440—450).— Tetracetyltetramidobenzene, [(NHAch 
= 2 : 3 : 5 : 6], is obtained when tetramidobenzene hydrochloride is 
warmed with sodium acetate and acetic anhydride. It crystallises in 
long, colourless needles, melts at 285*", and is reconverted into 
tetramidobenzene when hydrolysed with concentrated hydrochloric 
acid. When hydrolysed with potash, it loses 1 mol. HgO, and is con¬ 
verted into triaeetylethenyltetramidobenzene. 

The compound C8H&N4O2 separates in the form of a greenish, 
amoiphons precipitate when carbonyl chloride is passed into a con¬ 
centrated aqueous solution of tetramidobenzene hydrochloride. It is 
almost insoluble in all neutral solvents, but has distinct acid pro¬ 
perties, dissolving in dilute potash, forming a yellowish-green solu¬ 
tion, f^m which it is precipitated on adding acids. 

The corresponding tbio-compound, C8H6N4S2, prepared by heating 
tetramidobenzene hydrochloride with sodium acetate and carbon 
bisulphide in alcoholic solution, is a dirty white powder, which is 
^ only soluble in alkalis. 

N*0Me 

Bimetliyldiamid^quino^ imme¬ 

diately when an aqueous solution of diacetyl is added to a solution 
of teti'amidobenzene hydrochloride in presence of sodium acetate. 
It crystallises from hot water in long, orange-yellow needles, sublimes 
at 130^ with partial decomposition, but without melting, and has only 
feeble basic properties. It crystallises from alcohol with 1 mol. of 
alcohol, which is not driven off at 100°, and the crystals from water, 
when dried at 100°, i*etaiii 1 mol. H2O, which cannot be expelled 
without decomposing the substance. It dissolves in hydrochloric 
acid with a red coloration, and in concentmted sulphuric acid, 
forming a violet solution, which on diluting first turns red and then 
oi'ange. A compound, CuHigBiOo, is formed when dimethyldiamido- 
qninoxaline is treated with acetic anhydride. As the quinoxallne con¬ 
tains one molecule of water, this substance may possibly be the acetyl- 

anhjaro-base, this view is rendered more 

probable by the fact that when hydrolysed with alkalis it yields a 
new, moderately strong base, which dissolves in acids with a deep- 
red coloration. 

CMe*]Sr 1^‘CMe 

TetramethyldiqmnomUn 0 y _ Jr>C6H3< I 14,^ , obtained by 

(JMe’iN JX’UMe 

warming tetramidobenzene with excess of diacetyl, crystallises from 
hot aniline in reddisb plates, melts above 300°, and sublimes in small, 
gBtfeering plates. It is only very sparingly soluble in water, alcohol, 
and ether, but moderately easily in glacial acetic acid, yielding a 
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solution whicli turns bine on adding mineral acids, very small quan¬ 
tities of a highly nnstahle salt separating after a long time. It 
dissolves in concentrated snlphnric acid with a blnish-green colora¬ 
tion, which becomes blue on adding water. 


-n* .7 . 7 * —^N-CMe 

Vimethylmhydroxymqmnoxahne^ 

0(Oid)*iv fv'C'Oo. 

pared by heating a solution of ietramidobenzene hydrochloride with 
sodinm acetate and excess of pyruvic acid, is sparingly soluble in 
neutral solvents, but dissolves freely in* dilute alkalis, forming 
yellowish-green, fluorescent solutions. A yellow, crystalline potassinm 
salt separates when the solution in potash is kept for a long time. 

Biamidodiphenylqmnoxalme, G2oH.ifiN4, is precipitated together with 
tetrapheuyldiquinoxaline when tetramidobenzene hydrochloride is 
warmed with benzile and sodium acetate in alcoholic solution. It is 
isolated and purified by extracting the precipitate with 50 per cent, 
alcohol, mixing the alcoholic solution with very dilute nitric acid, and 
decomposing the reddish-brown, crystalline nitrate which is pre¬ 
cipitated on standing. It crystallises from dilute alcohol in yellow 
platen, melts at 245^®, and yields a yellow, crystalline diacetyl- 
derivative. 


TetraphenyMiquinoxalifie, C6H2(N2C3Ph2)8, remains after extracting 
the diphenylquinoxaline with dilute alcohol. It melts at 289°, 
and dissolves in concentrated sulphuric acid, yielding a blue solu¬ 
tion which turns first red and then orange on adding water. It 
is readily soluble in hot glacial acetic acid, hut frequently separatf’S 
from the boiling solution in needles, and is then very sparingly soluble 
in this solvent; if, however, a few drops of hydrochloric acid are 
added, it dissolves freely, forming a dark-green solution. 

The acetate of a base, Ci2Hi2K6> separates in green needles when air 
is passed for two to three hours through an aqueous (200 c.c.) solu¬ 
tion of tetramidobenzene hydrochloiude (10 grams) and sodium 
acetate (20 grams) (compare Metzki and Hagenbach, Abstr., 1887, 
476). The free base, prepared by decomposing the red, aqueous 
solutiou of the salt with alkali, crystallises from alcohol in long, 
brown needles, and from boiling aniline in yellow needles containing 
aniline. It is only moderately soluble in hot water, alcohol or 
aniline, the solutions showing a yellowish-green fluorescence. It 
dissolves in acetic acid with a bluish-violet colour, which changes to 
red on boiling, but again turns, bluish-violet when the solution is 
cooled; a similar change in colour takes place on diluting with water. 
The solution in concentrated sulphuric acid is yellow, but, on diluting, 
it passes through blue and violet, becoming first red and finally 
yellow. This compound has only feeble basic properties, and, when 
heated above 180°, it loses (approximately) one molecule of ammonia. 
The nitrate, Ci2Hi2N6,2HIT03 4- 2H2O, separates in slender, green 
needles when nitric acid is added to a solution of the acetate; it 
loses nitric acid when heated at 50°, but does not lose its water over 
sulphuric acid. The sulphate crystallises iu green needles, the hydro- 
chloride in copper-red plates. The salts all dissolve in a small 
, quantity of water with a magenta coloiation> the solutions showing a 
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yellow fluorescence, but on diluting strongly tbe colour suddenly 
changes to yellow. Dilute solutions colour silk or wool a red shade, 
which is turned violet by acids and yellow by alkalis. ^ The tetracetyh 
derivative, Ci^Hsll^eAci, is an orange-yellow powder, insoluble in all 
neutral solvents. 

Phenanthraquinone when added to a glacial acetic acid solution of 
the base, produces a green, crystalline precipitate, which is insoluble 
in all neutral solvents, but dissolves in concentrated sulphuric acid 
with a deep hluish-green colour, which changes to violet-red and 
orange on adding water, 

Bensile also gives a green precipitate, insoluble in nentral solvents, 
but soluble in sulphuric acid, yielding a blue solution which turns 
green, red, and Anally orange on diluting; this compound is formed 
by the combination of one molecule of the base with two molecules of 
benzile. 

The constitution of this base, which from its behaviour is clearly a 
eurhodine-derivative, is most probably C6Hs(NH3)jj<]^>*06H2(!N'H2)2. 

P. S. K. 

Sbort Oommunications. By P. PrieulIndkb (Per., 22, 
587—591).—^An amido-group is best eliminated by treating an 
alkaline solution of the corresponding diazo-compound with a solution 
of stannous chloride in aqueous soda. In the case of aniline, for 
example, the process is best carried out as follows:—The aniline is 
converted into diazobenzene chloride, and the dilute (1 : 10 to 1 : 20) 
slightly acid solution of the latter poured into well-cooled soda and 
mixed with a solution of stannous cWoride in aqueous soda. Nitrogen 
is rapidly evolved, and the benzene which is formed collects on the 
surface of the liquid. 

a-Naphthylamine and sulphanilic acid can he readily converted 
into naphthalene and benzenesulphonie acid respectively by the same 
method, but this reaction should be more especially emplpyed in the 
case of compounds which yield products insoluble in soda. 

Ethylhenzylaniline is prepared, on the large scale by heating ethyl- 
aniline with benzyl chloride. It is, when pure, a colourless oil, boiling 
at 285—286° (uncorr.; 710 mm.) with slight decorapositiou, and is 
readily soluble in most ordinary solvents but insoluble in water. It 
behaves towards benzaldehyde in the same way as dimethylaniline. 
The hydrochloride and the sulphate are oily compounds. The platino^ 
chloride^ (PhNEt*CH2Ph)2,H2PtCl6, crystallises from dilute hydro¬ 
chloric acid in small, light-yellow needles. 

J)iethyldihemyldiamidotriph enylmethane^ CHPh (C8H4*NEt*CH2Ph )?, 
is obtained when ethylbenzylanfline is heated at 100^110° for several 
hours with dehydrating ageuts, such as zinc chloride, sulphuric acid, 
or anhydrous oxalic acid. It ciystallises from acetone in colourless 
needles, melts at 115—116®, and is readily soluble in benzene, acetone, 
and glacial acetic acid, but only .sparingly in alcohol and light 
petrolenm, and insolnbl© in water. When warmpd with ehloranii in 
alcoholic acetic acid solution, it 3rields a dye, insoluble in water, which 
A piroj^erti^ resembles tnalachite-green, hut-has a much more 
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distinct yellowisli sitade. When warmed with, fuming sulphuric acid, 
it yields a mixture of readily soluble di- and tri-sulphonic acids, 
which are precipitated almost entirely as a resinous mass on adding 
sodium sulphate to the aqueous solution. If this product is treated 
with the calculated .quantity of lead peroxide, readily soluble, 
intensely green sulphonic acids are obtained, the sodium salts of 
which, in the dry state, are commercially known as ‘‘acid-green” 
(compare Muhlhauser, Abstr., 1887, 579). 

Ethylbenzylaniline and parauitrobenzaldehyde yield a yellow, 
crystalline nitroleuco-hase, from which by reducing, suiphonating, and 
oxidising “ acid-violet ” (sulphonic acids of paramidodiethyldibenzyl- 
diamidotriphenylcarbinol) is obtained. 

When pure amidoazonaphthalene is reduced with stauuous 
chloride iu acid solution, naphthylenediamine and naphthylamine are 
obtained, but no pyridine is formed, as stated by Perkin and Church 
(this Journal, 186B, 207). 

Amidoazonaphthalene (compare Lecco, this Journal, 1875, 169) is 
best prepared by mixing a-diazonaphthalene chloride (1 mol.) with 
naphthalene hydrochloride (1 mol.) in cold, aqueous solution, and 
then neutralising with sodium carbonate. The product separates in 
yellowish-brown flocks, and can be obtained in brownish-red needles, 
with a green reflex, by recrystallisation from xylene.' The yield is 
theoretical. . P. S. K. 

Isomerism of Oxinoido-compounds. Isomeric Mouo-substi- 
tnted Hydroxylamines. By E. Becxmato ( Ber ., 22, 429—440 
compare Abstr., 1888, 55, and also Ber,^ 21, 1163).—^^-Benzald- 
oxime crystallises from glacial acetic acid unchanged, and its mole¬ 
cular weight determined by Baoult’s method with this solvent is 123 
as the average of four experiments; it is therefore isomeric with 
i»-benzaldoxime. The /3-oxime is most readily obtained from the 
compound by passing hydrogen chloride into an ethereal solution 
of the latter, and decomposing the precipitated hydrochloride wdth 
sodium carbonate solution. 

When »-benzaldoxime (6 grams) is heated with a mixture of glacial 
acetic acid (24 grams) and acetic anhydride (6 grams), saturated 
with hydrogen chloride, it is first converted into the /3-oxime, the 
latter is then decomposed, yielding considemble quantities of benzamide 
and benzonifcrile, together with small quantities of benzaldehyde. 

a-Benzaldoxime forms a sodium-derivative (compare Petraozek, 
Abstr., 1883, 569). The /3-oxime dissolves in a saturated alcoholic 
solution of sodium ethoxide, and on adding ether, a crystalline pre¬ 
cipitate of the sodium-derivative, OHPhiNOlTa is produced. 

The iSf- and the |3-oxirae both form oily e^%Z-derivatives when 
treated with sodium ethoxide and ethyl iodide. These compounds are 
decomposed when heated with concenti*ated hydrochloric acid at 100®, 
being in both cases almost entirely converted into benzoic acid, 
ammonium chloride, and ethyl c^iioride., 

The a-oxime yields an oily henzyUerbrsbiive, CHPhUSTO'p^HT, 
which is insoluble in concentrated hydrocliloric acid, but when heated 
,v?ith this acid at 140°, it yields benzyl chloride, benzoic acid, and 
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ammoTiixiia.cliloride, Under certain conditions, lioweyer, for instance 
'wiien warmed for a sliort time with, a diinte alcoholic solution of 
hjdixjg’en chloride, it is paxtiallj converted into benzaldehyde and 
henzjlhydroxjlamine hydrochloride, identical with the compound 
obtained by Janny (Abstr,, 1883, 581). 

j£?-Benzylbenzaidoxime crj'stallises from ether, in wMch it is 
moderately soluble, in small needles, melts at 81—82®, and is not acted 
on when treated with benzyl chloride and sodium ethoxide. It forms 
a hydrochloride^ CiiHisNOjHCl, melting at 146—148°, which dissolves 
freely and without decomposition in warm, concentrated hydrochloric 
acid. When heated with a large qnantity of concentrated hydro¬ 
chloric acid, this salt is readily decomposed into benzaldehyde and 
)5-benzylhydroxylamine hydrochloride. 

^-Benzylhydroayylamine hydrochloride^ CtHtO'NHsjHOI, is totally 
different from the corresponding salt obtained by decomposing the 
a-componnd. It crystallises in needles, is readily soluble in cold 
alcohol, and melts at 109—111°. It reduces Fehling's solution in the 
cold, and when digested with benzaldehyde and sodium hydrogen car¬ 
bonate in alcoholic solution, is converted into p-benzylbenzaidoxime. 

These results show that the isomerism of oximido-compounds may 
be due to a different arrangement in space of the atoms constituting 
the oximido-group. F. S. K. 

Isomensm of Oximido-compounds. By E. Beckmann (Ber., 
22, 514—517).—o-Benzylbeazaldoxime yields hut little benzyl- 
hydroxylamine hydrochloride when warmed with dilute alcoholic 
hydrochloric acid, but when 4»-henzylbeiizaldoxime (1 part) in 
small quantities (5 to 15 grams) is treated in the cold with concen¬ 
trated aqueous hydrochloric acid (5 parts), and a saturated absolute 
alcoholic solution of hydrogen chloride (5 parts), benzylhydrosyl- 
amine-hydrochloride separates in a few hours (compare preceding 
Abstract) ; 10 grams of the oxime yield about 1*5 grams of tbe pure 
salt. This salt is identical with that obtained from benzylacetoxime, 
and when treated with benzaldehyde, it yields a henzylbenzaldoxime 
identical with the compound obtained by tbe action of benzyl 
chloride on sodobenzaldoxime. 

The isomerism of a- and |3-benzaIdoxime is, therefore, due to a 
difference in the constitution of the oximido-groups. 

a-Benzylhydroxylamine is an oil; the )S-compound crystallises from 
light petroleum in needles melting at 50—58°. 

WThen benzile is warmed with hydroxylamine hydrochloride and 
sodium hydrogen carbonate, in alcoholic solution, a monoxime is 
obtained -^tally different from the compound (m. p; 134—135®) pre¬ 
viously descrilid by Wittenberg and Meyer f Abstr., 1883, 803) and 
Meyer and Oelkers (Abstr,, 1888, 708). This oxime separates from, 
alcohol, ether, and light petroleum in an oily condition, hut gradually 
solidifies to colourless needles. It crystalHses from benzene, mete at 
about 88°, and when treated with hydrogen chloride in ethereal solu¬ 
tion, yields a colourless, crystalline salt from which, on decomposing 
with sodium carbonate, what seems to he the original oxime (m. p. 
about 88®) is obtained. i*- 
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Isomerism of Oximido-compounds. Isomeric Monosubsti- 
tuted Hydroxylamines. By K. Auwers aud Y. Meyer (£er,, 22, 
’ 564—567).—The authors are of the opinion that although Beckmann’s 
view of the isomerism of the two benzaidoximes (compare this voL, 
p. 607) may very probably be correct, even if proved to be so, it 
would not invalidate their conclnsions regarding the isomerism of the 
benziloximes (compare Auwers and Meyer, this vol., p. 611). 

«-Benziledioxime yields two benzyl-derivatives which, in their 
properties, show complete analogy to the two dimethyl-derivatives 
of the a-dioxime. The one melts at 104—105^, combines with con¬ 
centrated hydrochloric acid, and yields benzile when heated at 100*^ 
with concentrated hydrochloric acid. The other melts at 153—154°, 
does not combine with hydrochloric acid, and is converted into the 
corresponding dibenzyl-derivative of j3-benziledioxime when treated 
with hydrochloric acid at 100°. The last-named compound melts at 
59—60®, and is formed in consideiable qnantities when j3-benzile- 
dioxime is treated wdth soda and benzjl chloride. 

When henzile in alcoholic solution is digested with benzylhydroxyl- 
amine hydrochloride a benzylbenzilemonoxime is obtained ; this com¬ 
pound melts at 114—115°, and difers from the benzyl-derivative 
(m. p. 94°) prepared from a-benzilemonoxime. 

Thmanthraquimnediozime crystallises in yellowish, microscopic 
prisms melting at 194°. P. S. K. 

Manufacture of Benzyl-violet. By 0. MuhlhSitsbr 

270,179—181).—Commercial benzyl-violet is mainly composed of 
pentamethylbenzylpararosaniline hydrochloride. It contains also the 
hydrochloride of hexamethyl-, and at times of tetramethyl-dibenzyl 
pararosaniline. It is formed by the action of benzyl chloride (1 
on pentamethylpararosaniline (1 mol.). The preparation involves the 
benzylation of methyl-violet, separation of the crude violet and its 
purification. The first operation is eifected in cast-iron enamelled 
pots fitted with upright condensers and stirrers, and surrounded by 
a steam and cold water jacket. The pots are charged with 25 kilos, 
of alcohol (90 per cent.), and 30 kilos, of powdered methyl-violet. 
The mixture is then heated to boilihg, in order to dissolve the violet, 
after which it is cooled to 60°, treated with 18 kilos, of benzyl chloride, 
and agitated for half an hour. 24 kilos, of soda ley of 30^ B. is then 
added, and the mass heated for four hours at 80° in a reflux apparatus. 
The contents are dilated with 50 litres of water, heated to expel 
the alcohol and other volatile products, and neutralised with hydro¬ 
chloric acid in a suitable vessel. The solution is passed through 
a woollen filter, and the colouring matter precipitated by the addition 
of salt solution. The product is purified by solution in water, filtra¬ 
tion, and reprecipitation with salt. The violet is then collected, dehy¬ 
drated at 55° in copper pans, and ground up in a mill. It forms a 
pale-green powder. D. B. 

Benzoylenecarbamide (UtaiDaiclobenzoyl), By W. Abt (/. pr. 
Ghem. [2], 39,140—155).—Benzoylenecarbamide may be prepared by 
heating orfchamidobenzamide with carbamide {equal mols.) at 200 . 
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When orthamidohenzamide (2 mols.) is digested with ethyl chloro- 
carbonate in ether, Garhoxyethylonhamidohensamide, 

raa-COOfiHi-NH-COOEt, 


is obtained; it crystallises in long, white needles, little soluble in 
water, bnt soluble in other solvents, and melts at 152—153^, above 
which temperature it is converted into benjzoylenecarbamide. 

An «*-so£?mm-derivative of benzojlenecarbamide has been obtained 
in crystals containing 1 mol. alcohol. 

CO— 

oL-f'i-Bimethylhenzoylei^carlamide^ ^ obtained 


Avhen benzoylenecarbamide is heated with alcoholic soda and methyl 
iodide (2 mols.) at lOO*’. It forms white needles which melt at 151°, 
sublime, and are nnehanged by hydroeblorio acid at 160—170"^ ; it is 
soluble in alcohol, sparingly so in water. 

f^^MdJiylh&i^zoylmecarhamidey formed when orth- 


amidobenzomethylamide is heated with carbamide at 200°, crystallises 
in long, hard, white needles, melts at 234®, and is unchanged by hydro¬ 
chloric acid at 160—170°; it is sparingly soluble in water, but 
soluble in fdcohol, and sublhnes unchanged; its sodiim salt crystallises 
in small laminm, and if this is heated at 100° with methyl iodide in 
alcoholic solution, dimethylbenzoylenecarhamide is formed. 

When orthomethylamidobenzanaide is heated with carbamide, 

a^methylhenzoylenecarhamide, qq ^ obtained; it crys¬ 

tallises in white needles which begin to soften at 138—140°, melt at 
147—148°, and sublime. It is soluble in alcohol, and can be converted 
into dimethylbenzoyienecarbamide bv heatinsr with alcoholic soda and 
3nethyi iodide. 

By heati^ benzoylenecarbamide with phosphorus pentachloxude 
(2 mols.) in a solution of phosphorus trichloride at 150—160°, 

fi-B-dichloroquiiiazoime, Is formed; it sublimes in 


white needles melting at 115°, and can also be obtained by heating 
ty-methjibenzoylenecarbaraide with phosphorus pentachloride; quin- 
azoline was not obtained from it by treatment with hydriodic acid. 

mmetkoseyqurnazoUwe, is obtained by beating 

with sodium metboxide (2 mols.) at 
100 ; it forms snow-TSThite needles, melting at 66°, soluble in alcohol 
and methyl alcohol, sparingly soluble in -water. A. Q-. B. 


Action of Hydroxylamine on .Bromaeetophenone. Bv H 
^■^SSMASS ^er., 22, 419—422).—Brom- and dibrom-acetopbenone 
both yield pfaenylglyoxime when heated with bydroxylamine {'com¬ 
pare Sobranim, Abstr., 1884, 61). Phenylglyoxime melts at 162°, 
18 readjiy soluble in ammoniaf, and yields a yellow + silver sslt. ,To 
prepsw this impound from bromacetopbenon^ &e ketone (1 moil, 
tt^soluBa.in. alcohol, is boiled for 10 boars iriiii jan agocous soimtibq. 
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of hydroxjlamine hydrochloride. The whole is poured into a large 
quantity of water, the solution extracted with ether, and the extract 
shaken with dilute soda; the alkaline solation is acidified, extracted 
with ether, and the residue obtained on evaporation spread on a 
porous plate and repeatedly washed with benzene. F. S. K. 

The Sulphonic Acids of Meta- and Para-xylidine. By E. 

E'olting and O. Eohn {ClieierL Oentr.^ 1889, 254, from BtdL Sqc, 
indust Mulhouse, 58, 636—64 '7),— Only one and the same snlphonic 
acid can be obtained from metaxylidine, however the conditions of 
the reaction be varied. It is sparingly soluble in water and dilute 
sulphuric acid, and when heated decomposes without melting. It is 
completely decomposed into xylidine and sulphuric acid by heating 
with hydrochloric acid at 180°. Biazometaosylenesidphcmic acid, 
C8H2Me2N3SOs, is prepared by treating sodium xylidinesulphonate 
with the calculated quantity of so<hum nitrite and hydrochloric acid. 
It is a white, crystalline substance, sparingly .‘soluble in water and 
very stable. It forms double salts with phenols and amines. Bromo^ 
Qiylmemlphonic add, CeHaMesBr'SOaH, is obtained by freating the 
diazosulphonic acid with hydrobromic acid. The stdphonaniide, 
C8H2Me2BrS02‘I^H2, is obtained from its sodium salt by the action of 
phosphorus pentachloride. 

The following derivatives of the paraxylidinesulphonic acid, 

[C6H2Me2(lIH2)'S03H = 1: 4^ 2 : 5], 

were prepared:—The diazosulphonic acid and hromo^xyhnesulphonie 
add, melting at 65°. PcMraxylidinesulphonic add, 06H2Me2(NH3)S()3H 
(1 : 4 : 2 : 6), is obtained from paraxylenesulphonic acid by con¬ 
version into the nitro-acid and subsequent reduction by ammonium 
hydrosulphide. Chromic acid does not oxidise it to a quinone.- 
Bromoparaxylidinesulphonic acid is prepared in like manner to the 
meta^compound. J,* W. L. 

Two Isomeric Benzilemoiioximes. By K, Adwees and Y. 
Meyer (Ber., 22, 537—551; compare this voh, p. 403).—a-Benzile- 
monoxime is best prepared by adding a concentrated aqueous solution 
of hydroxylamine hydrochloride (3| parts) and soda (4 parts) to a 
cold alcoholic solution (30 parts) of benzile (10 parts). The mixture 
is kept for some hours at the ordinary temperature, then poured into 
water, the solution filtered and acidified. An oil separates at first, 
but solidifies after some time, and the crystalline product, which 
consists of a mixture of about equal quantities of and jB-benzile- 
monoxxme, is recrystallised from dilate alcohol or treated with a 
quantity of benzene insufficient to dissolve the whole. The ot-com- 
pound being more 'Sparingly soluble in both solvents sepaa:tates from 
the alcohol or remains undissolved fey the benzene, and is purified by 
repeatedly recrystallising from hot 30 per cent, alcohol. The ^-oxime 
in the mother-liquors is purified by recrystallisation from benzene. 
Pure at-benzilemonoxime crystallises in nacreous, quadratic plates, 
melts at 137—138°, aM is more sparingly soluble , than the 0-oxime 
'^compare Wittenbergiand Meyer, Abstr., 1883,, 803 j aud Meyer and 
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Oelkevs, Abstr., 1888, 703). Tbe acetyl-deTiv&tiYe crystallises in 
broad, fiat prisms, melts at 61—62*^, and is readily soluble in most 
ordinary solvents except water; it is reconverted into the a-oxime 
wben warmed with soJa. 

^^Benzilemomxime is best prepared by digesting a moderately con¬ 
centrated aqueous-alcoholic solution o£ benzile at 100° with rather less 
than the theoretical quantity of hydroxylamine hydrochloride. The 
product, which consists of the i8-oxime alone, is purified by recrystal¬ 
lising it from benzene. The yield is almost theoretical. It crystallises 
from benzene with § mol. of benzene in compact prisms and needles 
melting at about 70 °; the crystals effloresce on exposure to the air, 
and then melt at about 113—114°. It is very readily soluble in most 
ordinary solvents, but only sparingly in light petroleum, and almost 
insoluble in water. It separates from dilute alcohol in an oily condi¬ 
tion, but giaduall j solidifies to a mass of colourless needles or com¬ 
pact crystals : the latter melt at 113°, the needles generally melt at 
90—95°, but after recrystal iising from benzene the melting point is 
raised to IIS'*. This lower melting modification, the formation of 
which has also been observed in preparing other monoximes, may be 
a third isomeride. ^-Aceiylbmzile^mnoa^iTmtesemhles the correspond¬ 
ing ^-compound, but the crystals are more slender and melt at 
76—79° ; it is reconverted into the ^-oxime when heated at 110° with 
soda. 

Determinations of the molecular weights of and jO-benzilemon- 
oxime by Haoult’s method in glacial acetic acid solution showed that 
the two compounds are isomeric. 

^-Benzilemonoxime is completely converted into the ^-compound 
when heated at 100® for a long time with absolute alcohol, or when 
kept for some time in a cold solution of glacial acetic acid and acetic 
anhydride saturated with hydrogen chloride. 

Both benzilemonoximes are decomposed when heated for a long 
time at 100° with concentrated hydrochloric acid, yielding benzile and 
hydroxylamine hydrochloride together with a small quantity of 
benzoic acid and ammonia. 


When ^-benzilemonoxirae .(1 parl^) is treated at the ordinary tem¬ 
perature with hydroxylamine hydrochloride (2 parts) and soda 
(4 parts) in aqueous solution, or with hydroxylamine hydrochloride 
(2 parts) alone in alcoholic solution, it yields «-benziledioxime together 
with small quantities of compounds of lower melting point. 

^-Benzilemonoxime behaves in like manner when treated with 
hydroxyiarnine in aqueous solution, hut traces of the a-dioxime are 
also formed, and in addition a third isomeride, which is entirely con¬ 
verted into the ^-dioxime when heated for a long time at 140°. 

Both monoximes combine with phenylhydrazine, yielding yellewish- 
red, amorphous compounds, and both are optically inactive. 

These results show that the isomerism of the two benzilemon¬ 


oximes can be explained by assuming that they have the constitution 

Ph-c:o ^ Ph^giO 

Ph-i'N’OH HO^lJ'C'Ph (Compare Beckmanp, this 


vdUp. 608 .) , 

The two modifications of hetizophenone melting at 48—49'* and 
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26—27° respectively yield one and the same benzoplienonemonoximo 
(m. p. 140°) wlien treated with hydroxjlamine in dilute alcoholic 
solution, either in the cold or at 100° ; the same oxime is formed, but 
much more slowly, when either modification of the ketone is treated 
under the same conditions with hydroxylamine hydrochloride. This 
oxime is not converted into an isomeric compound when heated with 
alcohol at 180°. 

Benzophenone melting at 26—^27° is most easily prepared by heat¬ 
ing the isomeric compound (m. p. 48—49^) for a short time to its 
boiling point and then distilling. P. S. K. 

Aldine Formation. By E. Bbato (Ber., 22, 556—561; compare 
Braun and Meyer, Absti\, 1888, 1098).—When benzilemonoxime is 
reduced with stannous chloride and hydrochloric acid, a salt, probably 
COPh*CB[Fh*NH2,HGl, melting at 207—209°, is obtained. The free 
base, as prepared by decomposing the hydrochloride wdth soda or 
ammonia, is a colourless, crystalline powder melting at 60—70°, and 
almost insoluble in water, hut readily solnble in ail other solvents. 
It is difficult to obtain it in crystals, but in one experiment it sepa¬ 
rated fiom ether in slender, moss-like forms melting at 105—109°. 
By direct comparison with the base OH*CHPh*CHPli*lIH2, obtained 
by Goldschmidt and Polonowska (Abstr., 1888, 485) by reducing 
benzilemonoxime with sodium amalgam and acetic acid in alcoholic 
solution, and by studying the properties and salts of the two com¬ 
pounds, it was found that these two bases are not identical; the con¬ 
stitution of the new base is, therefore, most probably COPh’GHPh'UHs. 

Tetramethylaldine is obtained when isonitrosoacetophenone is re¬ 
duced with stannous chloride and hydrochloric acid, the solution 
freed from tin and mixed with excess of alkali; if, however, after 
removing the tin, the solution is evaporated and the residue extracted 
with alcoholic ether to remove ammonium chloride, the hydrochloride 
of a new base remains. This salt is very hygroscopic but crystallises 
when kept in a partial vacuum, A compound, the composition of 
which is probably (G4NH7GI)2PtCl2, separates in compact, dark-red 
crystals, when a concentrated, aqueous solution of the hydrochloride 
is mixed with platinio chloride and kept over sulphuric acid in a 
partial vacuuni; it is readily soluble in water. F, S. K. 

Aldine Formation. By E. Gtoeman (Bar., 22, 562—564).— 
Isonitrosopi'opiophenone (compare v. Pechmann and Muller, Abstr., 
1888,1087) crystallises from hot water in long needles, melts at 114°, 
dissolves in alkalis with an intense yellow coloration, and distils 
without decomposition when heated in small quantities. The oa?ma, 
ITOH'CPh'CMelBTOH, crystallises in colourless needles, melts at 
231—283°, and distils undecomposed when heated in small quantities. 
When isonitrosopropiophenone is treated with stannous chloride and 
hydrochloric acid, it yields acetylbenzoyl (compare v. Pechmann 
and Mtiller, loci, cit)^ but when reduced with sodium amalgam in 
aqueous alkaline solution, it yields a yellow, oily base, 0 ibHi 81!12O, 
This compound is much more unstable than the base described by 
Braun and Meyer (Abstr., 1888,1093); in the dry state it can he 
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•kept without change, bat when treated with acidf? or alkalis it is con¬ 
verted into oraDge-red or coloarless products. It dissolves in con¬ 
centrated hydrochloric acid, foz'ming a deep orange-red solution, but 
on diluting, a rose-red, neutral substance is precipitated, and the 
filtrate therefrom contains a base which is precipitated on adding 
sodium carbonate. This base crystallises from alcohol in small 
needles melting at 106—108®. S. K. 

Fichtelite, By 0. Hell (Ber., 22, 498—502)-—^Fichtelite occurs 
together with retene in the fossil stems of the sporadic marsh-fir {Binus 
uHgmosa^ N. It was discovered by Trommsdorf (Annalen, 21, 126), 
and has been investigated by Bromeis 37, 804) and Clark 

{ihkl,, 103, 236). It is best obtained in the pure state by re- 
ciystallising from a mixture of alcohol and ether, fi’om which it 
separates in long prisms melting at 46®; the mother-liquors, on 
further evaporation, yield retene and a brown, semi-fluid substance, 
which has a strong smell of vanilla. Vapour-density determinations 
made by Meyer’s method at 440° with several samples of carefully 
•purified fichtelite, seem to show that this hydrocarbon has the mole¬ 
cular formula CisHas or ; as, however, it is quite possible that 

partial decomposition may have occurred, the true molecular formula 
may be GaoHs^, which composition agrees best with the author’s analyses, 
and also with those made by Clark (Zoc. dt). 

Fichtelite is only acted on extremely slowly by oxidising agents in 
aqueons solution, but when treated with a glacial acetic acid solution 
of ohromio acid, it is completely oxidised to carbonic anhydride, or, 
possibly, to acetic acid, Cold nitric acid is without action, but when 
the hydrocarbon is boiled with nitrio acid of sp. gr. 1*32, it yields 
oxalic acid and resinous nitrogenous substances, which disappear 
again on continued boiling. It is only acted on very slowly when 
heated with fuming sulphuric acid; it is, however, energetically 
attacked by bromine but no pure derivatives could be obtained.« 

F. S. E. 

^-Chloro-a-bromouaplitlialene., By J. Guaeesohi (Ghem. 0enir,y 
1888, 1545; Ann, CJiim, Farm., 8, 106—^111).—40 grams oi /3-mono- 
chloronaphthalene, when treated with 13*5 c.o. bromine in the cold, 
gave a crystalline mass, from which a colourless substance, melting at 
68—69°, and a colourless liquid were obtained. 

The former is fi-chloro-x-hromonaphtJialene. It crystallises in colour¬ 
less needles or plates, boils at 275—^280° under 745 mm. pressure, 
and is soluble in* alcohol and ether, insoluble in water. Boiling with 
chromic acid dissolved in glacial acetic acid oxidised it to jS-monochlor- 
phthalie acid; a little a-monobromphthalic acid was also formed. 

J. W. L. 

NapMbaqtiinonedioWorodim By P. Frxedlahdek and 0. 
Bockmaot {Bbt., 22, 590—591), — FaphthaquincynsdichlorodiimidB, 
OaoHft(5rCl)3, is obtained when 1,4-naphthalenediamine is dissolved in 
excess of hydrochloric and tr^ted in the cold with a solution of 
bleaching powder as long as a precipitate is pirodnoed. It orystal- 
.lis^ frbm_ alcohol or xylene in bright yellow needles melting at 
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136—137^. It "has an intense quinone-like odour, and behaves in all. 
respects like a cMoroqninoneiniide. It is reconverted into the di¬ 
amine by redncing agents, but when treated with cold concentrated 
Jaydro6hloric acid in glacial acetic acid solution, it yields dichloro-a- 
naphthaqninone, melting at 190®. When warmed with sodium snl- 
phite, it yields a napbthylenediamine or an amidonaphtholsxilphonio 
acid, which crystallises in colourless sparingly soluble plates. It 
reacts energetically with primary and tertiary naphthalene and benzene 
bases, forming condensation-products which are generally brightly 
coloured. F. S, K, 

Constitutiort of a-Hydrox3rnaphtlioic Acid. By E. Wolf- 
FENSTEIN (Ghem, Oentr.^ 1889, 75—76). — Bichlororthophosphoryl- 
naphthotrichloride, prepared from a-hydroxynaphthoic acid, does not 
react with anhydrous acetic acid and sodinm acetate; by heating with 
anhydrous acetic acid aloue, ce-hydroxynaphthoic-phosphoric acid, 
and at a higher temperature «-hydr6xynaphthoic acid are formed. 
When treated with absolute alcohol in the cold, the trichloride is con¬ 
verted into the diethylorthcyp^iosphaie of hT/drowynaphthotrichloride^ 
PO(OEt)2*0*CioHfi*COl3. This melts at 63®, and when heated with water 
<s£-hydroxynaphthoic acid is regeneratei If the trichloride is heated 
wiih alcohol, all the chlorine is eliminated, with formation of a diffi¬ 
cultly crystallisabie mass. Ammonia gas reacts with the trichloride, 
forming a compound containing nitrogen, phosphorus, and chlorine. 
When heated with phosphorus pentoxide, the tiichioride is converted 
into chlornaphtliotricldoride^ CioHsCbOClg, melting at 75®. if this is dis¬ 
solved in anhydrous acetic acid, water added, and then boiled, a-chloro- 
jS-napbthoic acid, OioHsOhCOOH, is formed, which is converted into 
|8-naphthoic acid by reduction with sodium amalgam. From these 
reactions it is apparent that the hydroxyl-group in a-hydroxynaphthoic , 
acid occupies the position 1. J. W. L. 

Constitution of Filicie Acid. By E, Patirk6 (Ber., 22, 
463—465).—The author is of opinion that as yet nothing is known 
of the constitution of hlicic acid (compare Dacoomo, this voL, 
p. 54). This acid cannot be an isobutrylhydroxynaphthaqninone, as 
stated by Baccomo, because such a compound would have the com¬ 
position Ca4HB04, and would be a neutral substance, whereas, accord¬ 
ing to Baccomo himself, it has the composition OuHieOs. Granting 
that filicic acid has this constitution, it seems quite impossible that 
such a compound could be made to take up 6 atoms of hydrogen by 
such simple means as those ^ employed by Baccomo. The compound 
CuHagOii could not possibly be obtained, and the analysis upon which 
this formula was, based is utterly worthless, as Baccomo overlooked 
the fact that in the combustion of a barium salt ,a considerable portion 
of the carbon remains as barium carbona^. It seems also hardly 
possible that a hydroxyquinone-derivative should combine so readily 
mth 4 mols. of phenylhydrazine. F. S. K. 

Spontaneous Oxidation of Essential Oils. By G. Pa?asq(^li 
{Chem, Gentr.^ 1888,1548—1549, from I/OroHi 289—^299).—^In a 

krge flask a layer of oil of turpentine cm. deep was placed on 
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the surface of about 250 c.c. of water and exposed to sunlight. From 
the water, camphoric acid was extracted hj shaking with ether; 
formic and acetic acids were also formed, and of course also hydrogen 
peroxide. By extracting the water, which had been in contact with 
turpentine, with soda, an acid isomeric with campholic acid is sepa¬ 
rated, melting at 125°. It is little soluble in cold water, somewhat 
soluble in hot water, ether, chloroform, benzene, and hot turpentine, 
very soluble in alcohol. Oxidised oil of turpentine reacts with 
sodium, with eyolution of a gas, aud, seemingly, the formation ^ of 
hydroxysylvic acid. Oil of eucalyptus absorbs oxygen readily, with 
formation of carbonic anydride and hydrogen peroxide. • Meat kept in 
the water containing the oxidation products of oil of turpentine for 
eight months remained quite good, and the same medium rendered 
putrid fish odourless. J- W. L. 


Australene. By P. Baebieb aud J. Htlt (fJompt rend,, 108, 
519—520).—^Austmlene, which was first described by Berthelot 
in 1854, is a colourless, very mobile liquid, with a faint odour 
diferent from that of iaevogyrate terehenthene. Its sp. gr. at 0° = 
0‘8789 ; mean coefficient of expansion between 0° and 100°, 0*0010425; 
refractive index for D = 1*4689 at 18*7°; specific refractive energy 
=: 0*5440; rotatory power, [«Jb = +22*85°. 

When heated at 300° for two hours, australene is converted into 
iso-anstralene, which undeigoes no further alteration at 300°. Iso- 
australene is a colourless, mobile liquid, with a faint orange-like 
odour. It boils at 177*5; sp. gr. at O’* = 0*8593; mean coefficient of 
expansion between 0° and 100° = 0*001017; refractive index for 
D — 1*4749 at 17°; specific refractive energy = 0*5626. The rotatory 
power is opposite in sign to that of anstralene, and is greater the 
lower that of the australene from which it was formed. The boiling 
points and rotatory powers of two samples of australene before and after 
heating at 300° were as follows:— 


A 

B 


Before. 


Boiling point. Rotatory power. 

157—159° +20*33° 
159—161 +13*08 


After. 

r"'' ' ' . 

BoSing point. Eotatory power. 

177° -16-16° 

1?? -18-72 ■ 

0. H. B. 


Oil of Myrtle. By E. Jahns (Arch.t'harm,. [3], 27,174—177)._ 

The sample of oil of myrtle examined was of Spanish origin; its 
sp. gr. -was 0-910 at 16°, and its rotatory power Was [*]]> = +26-7°, 
On fractional distillation, the terpene, C j5,e, came OTer at 158—160°; 
its rotatory power [aj^ = +36-8°; from its chemical properties it 
corresponds with dextropinene. 

Oineole, boiling at 170°, a second consb'tnent, could not he rectified 
hy repeated distillation over sodium; The fraction passing over at 
175—178° was therefore treated hy Wallach’s process, namely,, 
hydrogen chloride was passed throngh the ice-cold liqnid, the 
crystals obtained were pressed and decomposed by the addition of 
. water, the separated oil warmed with dilute potassium hydroxide, 



ORGANIC CHEMISTRY, 


617 


wasted -with water, dried and rectified over sodium. The product 
showed all the characteristics of cineole. Besides these two main 


constituents a little camplior was present, but could not be isolated. 

J. T. 


Nitro-camphor. By P. Cazexeuve (Gompt. rend., 108,243—215). 
—^The author has previously descxubed the salts of nitrocamphor. 
If Kekule’s formula for camphor is accepted, nitrocamphor will have 


the constitution C8Hu<i , 

Ott*JN 02 


and the chloro-nitro-derivative, 


which is a neutral compound, will have the constitution 


PH ^9^ 


The existence of a ketonic function has not previously been estab¬ 
lished. When a neutral solution of the sodium salt is boiled with 
phenylhydrazine, it yields a yellow precipitate, which can be crystallised 
from boiling alcohol and has the composition Ci,iH 22 N 2 . It is therefore 
identical in composition with the substance formed by the action of 
phenylhydrazine on ordinary camphor. Its solubility in cold alcohol 
makes it easy to separate it from the other products of the reaction. 

50 grams of nitro-camphor, 20 c.c. of absolute alcohol, and 3 c.o. of 
hydrochloric acid are boiled together for two or three minutes, cooled, 
and mixed with 2 vols. of water. The product soon solidifies to a 
crystalline mass, which is washed with cold alcohol of 63°, and re¬ 
crystallised from benzene, since it is partially decomposed by alcohol. 
The product has the composition ITOs’CioHisOjHCl, melts at 127—128°, 
is insoluble in water, undergoes double decomposition with silver 
nitrate, and has no action on ferric chloride. If, however, it is heated 
with alcohol of 60°, dilute hydrochloric or nitric acid and ferric chloride, 
it yields a fine violet colour. Under the influence of acids and dilute 
alcohol, it yields a hydrate which, however, cannot be isolated. 
This hydrate is also obtained by heating 5 grams of nitrocamphor 
with 60 c.c. of alcohol of 93°, and 5 c.c. of hydrochloric acid for 15 
minutes. . The product is saturated with hariiim carbonate, filtered, 
mixed with 4 vols. of water to precipitate resinous matter, and again 
filtered and evaporated in a vacuum. The small crystals which sepa¬ 
rate are heated with 10 to 15 times their volume of water until melted, 
then mixed with sufficient alcohol of 93° to dissolve the melted crystals, 
and the solution is allowed to cool, when it deposits long, acieular 
crystals. The compound itself has the empirical formula of a 
hydrate of nitrocamphor, but the composition of the barium salt, 
(j702*CioHi40)3BaH 4- SHjO, shows that it is trihydric, and that 
polymerisation has taken place. This salt melts at 75°, loses 3 mols. 
H 2 O over sulphuric acid in a vacuum, and then melts at 98°. The 
free substance has all the characters of a phenol. It is neutral to 
litmus, does not decompose carbonates, combines mth bases, and is 
not reduced by phenylhydrazine. With acetic chloride it splits up 
and yields, an ethereal salt; with ferric chloride it gives a blood-red 
colour. In presence of dilute acid this coloration becomes violet and 

VOIi. LYI. 2 ^ 
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is altered by boiling. The substance giving the latter reaction is, 
however, only stable in aaueons solution in presence of dilute acids. 
CO 

Mtrocamplior, , forms a liydrocliloride wHicb 

cbaiiges into 

tke latter polymerises and becomes (OioHi 755 ’ 03)35 3H20, which even¬ 
tually changes into a very stable compound which will shortly 
C*OB[ 

be described, OsHh<ii . Nitrocamphor is a ketone rather than 

C’isrOj 

an aldehyde, and the aidol reaction is dne to the presence of hydro¬ 
gen in the CH'NOi gronp which is in direct nnion with the CO group. 

C. H. !B. 

A Nitrophenol Isomeric witlx a-Nitrocamplibr. By P. 
Cazeneuye {GonipL re^id., 108, 802—304; compare preceding Ab¬ 
stract).—«-]^itrocainphor is boiled for half an hour with 10 times its 
weight of concentrated hydrochloric acid. ITine-tenths of it dissolves 
and the solution is diluted with three volumes of water, agitated with 
animal charcoal, filtered, evaporated to dryness, and the* product re- 
crystallised from hot water. It has the composition CioHis'NOa, and 
crystallises in long needles which contain 1 mol. HgO. From dilute 
alcoholic solution it separates in modified rhombic prisms, the domi¬ 
nant form being mpe'g'. The hydrated crystals soften at 60® and 
melt at 70®; the anhydrous substance melts at 220®, with partial 
decomposition. Water dissolves 7 per cent, of the substance at 15® 
and an unlimited quantity at 100®, It is abo soluble in alcohol, 
ether, chloroform, and benzene. It is dextrogyrate, and the rotatory 
power of a 1*8 per cent, solution in alcohol is [a]© = *f 10®. It 
reddens litmus, decomposes carbonates, and combines with metals to 
form salts which, as a rule, are soluble in water. The mercuric and 
silver salts are only slightly soluble, the barium and calcium salts are 
almost insoluble, the quinine and cinchonine salts are insoluble, but 
the morphine and strychnine salts are somewhat soluble. Phenyl- 
hydrazine has no reducing action on the compound, and this indicates 
that the ketonic function has been removed. 


Acetic chloride yields an acetyl-derivative isomeric with acetyl 
nitrocamphor. It separates from an alcoholic solution in hard, white 
crystals, which melt at 115° without decomposition. It is dextro¬ 
gyrate, the rotatory power of a 2 per cent, solution in alcohol being” 
= -f 4® 25'; it boils at 160—^200° and at the same time decom¬ 
poses and ^ves oF hydrogen chloride- It has a neutral reaction, gives 
no coloration with ferric chloride, and is decomposed by alcoholic 
potash with formation of potassium acetate. 

It has previously been shown (loc. cit,) that f*-nitrocamphor com¬ 
bines with hydi’ochloric acid, forming a compound which probably 

CH*!N^Oo . 

has the constitution 0 aHi 4 <^ J ^ ", and hence it would seem that 

the phenolic compound now deseidhed must have the constitution 
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Nitrosocamphor and Campliorqumone. By L. Olaisejt and O. 
MAJSfA9SE {Ber., 22, 530— oSS).-^Nifrosocanip]m' can be prepared by 
adding a well-cooled solution of oampbor (152 grams) in amyl nitrite 
(117 grams) and ether (50 c.c.) to powdered sodium ethoside 
(70 grams) suspended in ether (about 75 c.c.). The mixture is 
shaken well and kept at the lowest possible temperatnre for some 
time, then the sodonitrosocamphor is extracted with cold watei*, the 
solution shaken with ether, and the nitroso-deriYative precipitated 
with acetic acid. About 55 grams of the nitroso-compound is 
generally obtained. It is readily soluble in amyl alcohol, ethyl 
alcohol, ether, and chloroform, but more sparingly in benzene, and 
almost insoluble in light petroleum; it crystallises from benzene, 
dilute alcohol or water, and melts at 153—154°. 


00 

CampJioTorthoquinone, is formed, with evolution of 

, OO 


nitrons oxide, when a concentrated aqueous solution of sodium nitrite 
(1 to 1-| mols.) is gradually added to a glacial acetic acid solution of 
nxtrosocamphor; on diluting with water, the product is precipi¬ 
tated in yellow crystals. The yield is from 60 to 75 per cent, of the 
theoretical. It can also be obtained by dissolving nitrosocamphor 
in a large quantity of hydrogen sodium sulphite solution and boiling 
the filtered solution with excess of dilute sulphuric acid. The 
yield is about 10 to 20 per cent, less than by the first method. It 
ctystaliises from alcohol or water, melts at 198°, sublimes at 50—60° 
in golden-yellow needles, and is volatile with ste$.m. It is readily 
soluble in ether, hot alcohol, and boiling water, but only sparingly in 
the cold: the hot, aqueous solution*has a peculiar, sweet smell. In 
physical properties, this- compound bears some resemblance both to 
1.2 diketones and to aromatic quinones. S. K. 


Camphoraldehyde. By A. W. Bishop and L. Claisex (Ber., 22, 
533—537).— Camplwraldeliyde^ is formed when camphor is 

treated with sodium and ethyl formate (compare Claisen and Bowman, 
Abstr., 1888, 692). The product is extracted with alkali, the solution 
shaken with ether to remove impurities, acidified with acetic acid, and 
the ketoaldehyde extracted with ether. It is a crystalline substance 
melting at 76—78®, and is a moderately strong acid, dissolving freely 
in alkalis, but not quite so readily in alkaline carbonates. The 
copper salt, (CnHi 502 ) 2 Cu, prepared by treating the ketoaldehyde 
with a solution of copper acetate, is a light-green, crystalline substance, 
sparingly soluble in water, bnt readily in all organic solvents. The 
zinc salt is colourless and has similar properties. Borric chloride 
produces a dark-violet coloration in alcoholic solutions of the aldehyde. 
The anilide, CnHaiOhT, formed by treating the aldehyde with aniline 
at the ordinary temperature, is a colourless, crystalline compound, 
melting at 153°. 

Camphoraldehyde most probably has the constitution 
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Intramolecular chantre may, however, take place with formaHou of 

C’COH 

tne possiblj moro stable componiid, j wb'cli case 

its constitution would be exactly aualogous to that of salicaldebyde. 

F. S. K. 


Nonnal and Acid Ethereal Salts of Camphols. By A« 
Haller {CompL rend,^ 108^ 410—412).—The normal and acid suc¬ 
cinates were obtained by beating bomeol and succinic acid in the 
proper proportions at 130° for several days. Tbe product was treated 
with ether, the ethereal solution agitated with an aqueous solution of 
sodium carbonate to remove the acid salt, the liquids separated, the 
ether distilled off, and the residue heated to expel excess of borneol. 
The crude product was recrvstallised from alcohol. In order to obtain 
the acid salt, the solution of alkaline carbonate used for washing the 
crude product was acidified with sulphuric acid and the acid camphol 
succinate extracted with ether. 

Both the normal and acid salts form white, acicular or prismatic 
crystals, very soluble in benzene, light petroleum, ethyl acetate, and 
ether, but less soluble in ethyl or methyl alcohols. The acid salts 
dissolve in solutions of sodium or potassium carbonate, but these 
solutions decompose on boiling, with formation of bomeol and an 
alkaline succinate. 


Melting point. 

[N’ormal succinate of dextrogyrate 


camphol .. 83*7° 

I7ormal succinate of Imvogyrate 

camphol .. 83*7 

Xormal succinate of mcemic cam¬ 
phol . S2'28 

Acid succinate of dextrogyrate 

camphol... 58*0 

Acid Roecinate of Isevogyrate cam¬ 
phol.... 50*0 

Acid succinate of racemic camphol 56*5 


Eotatory power. 

Hd = 4-42*05° 


= -42*09 

0 . 

= 4-35*59 

= -35*94 

0 


The melting points of the salts of racemic camphol are very close to 
those of the active varieties. Tbe horneol liberated ft^om these salts 
has the same rotatory power as the original bomeoL 

The author also prepared the normal and acid succinates of an 
artificial camphol, which had a rotatory power of [ct]j) = -1-10°, and 
was a mixture of stable dextrogyrate and unstable Imvogyrate camphol. 
The salts were separated by fiuctional crystallisation, and the four 
fractions gave the following results:— 


1 . 

Melting point. 73*47° 

Botatory power 4-13*50 


2 . 3 . 4 . 

67*37° 67*33° 60*32° 

4-6*84 4-3*93 4-8*20* 


* Ihis seems to be a misprint for +3 *20. 
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Tbe melting point of the acid succinate was 41*5° and its rotatory 
power 4-10*7(5°. C. H. B. 

Phthalates of Camphols, By A. Hallee (CompL rend,, 108, 
456—457).—These ethereal salts were obtained in the same manner 
as the succinates (preceding Abstract). The normal dextrogyrate and 
lasvogyrate phthalates crystallise in white needles, readily soluble in 
ether, benzene, ethyl acetate, light petroleum, and methyl and ethyl 
alcohols. The normal racemic phthalate crystallises in small, radiat¬ 
ing prisms. The active acid phthalates form tabular or prismatic 
crystals, soluble in methyl or ethyl alcohol, ether, benzene, and alkalis. 
If the alkaline solutions are boiled, sodium phthalate and borneol are 
produced; the acid racemic phthalate forms stellate groups of needles, 
different in appearance from the active salts: it is soluble in ethyl 
and methyl filcohols and benzene. 


formal dextrogyrate phthalate 
„ Imvogyrate „ 

„ racemic „ 

Acid dextrogyrate „ 

„ l0evog;pate „ 

„ racemic „ 


Melting point. 

Rotatory power. 

101 *12® 

[a]B = +79-54° 

101*12 

„ = -79-14 

118*00 

= 0 

164*48 

y, — +58‘38 

164*48 

„ = -58-27 

158*34 

„ = 0 


It is noteworthy that there is a greater difference between the 
melting points of the active and inactive varieties than was observed 
ill the case of the succinates, and that whereas the melting point of 
the normal racemic salt is higher than that of the normal active salts, 
the reverse is the case with the acid salts. 0. H. B. 


Dammara Resin. By B. G-rae {Arch, Fharm, [3], 27, 97—111). 
—Five East Indian varieties of dammara resin were examined, and 
were found to be tolerably uniform in composition. In opposition to 
previous observers, the resin was found to contain only about 1 per 
cent, of an acid, which proved to be bibasic and of tbe formula C 18 H 33 O 3 
The other constituents, of which 40 per cent, was insoluble and 60 per 
cent, soluble in alcohol, appeared to be of no very pronounced chemical 
character, and in particular had no acid properties. The soluble 
portion has probably the molecular formula 02 oH 4 *i 02 ) and melts at 61°. 
The presence of a pnre hydrocarbon in dammara resin is denied. The 
portion insoluble in alcohol is not free from oxygen, and melts at 
144^145^. T. 

Artificial Diastase. By A. BeyohIiEB (Ber., 22, 414—419).— 
When freshly prepared wheat gluten is digested at 30—40° for a few 
hours with very dilute acids, considerable quantities of albuminoids 
are dissolved, forming an opalescent solution. The acids or acid salts 
employed were hydrochloric acid, hydrogen potassium sulphite, phos¬ 
phoric acid, alkaline dihydrogen phosphates, acetic acid, formic acid, 
tartaric acid, and lactic acid. 
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This opalescent solution is not coagulated hj boiling; it gives a 
precipitate with a few drops of very dilute potash, soluble in excess. 
It becomes clear on adding two volumes of alcohol, but a turbidity is 
generally produced when the alcohol is added in large quantities. It 
gives a precipitate with potassium ferrocyanide, soluble in a large 
quantity of acetic acid. Mercuric chloride seems to produce no pre¬ 
cipitate. 

Tincture of guaiacnm and hydrogen peroxide produce an intense 
blue coloration, but not if the solution has been previously boiled or 
treated with too much acid. A solution of the gluten from wheat 
hour (10 grams) in acetic acid (totou- c.c.), gives this reaction 
most distinctly. This behaviour, accor^ng to Lintner, is character¬ 
istic of diastase. 

The gluten solutions have a fermentive action similar to that of 
diastase, but they lose this property partially or completely when 
boiled, or in presence of alkalis or of too much acid. The*gluten from 
20 grains of wheat flour was digested for a few hours with 100 c.c. of 
an aqueous solution (hOO c.c.) of potassium dihydrogen phosphate 
(1 gram). 2 c.c. of the solution were then added to starch (2 grams, 
88 "per cent.) made into a paste with water (250 c.c.), and the mixture 
kept for five hours at 40—^50®. The solution thus obtained reduced 
135 c.c. of Soxhlet’s alkaline copper solution. 

The soluble albumiuo’ids present in wheat flour also contain diastase, 
as ekn he proved by Lmtner’s reaction. Starch (4 grams) made into 
a paste with water was digested for two hours at 60— 66"': (1) with 
an aqueous extract from grams of wheat floiir, and (2) with a 
similar extract to wiich 2 c.c. of hydrochloric acid had been 

added. At the end of this time the solutions still contained unchanged 
starch, and reduced 100 c.c. and 210 c.c. of Soxhlet’s solution respec-, 
tively, showing that a trace of acid increases the rapidity of fermenta¬ 
tion. 

The diastase-like action of the. soluble albuminoids in ungerminated 
barley can also be proved experimentally, and the author gives a table 
showing the reducing power of the solutions obtained when uu- 
germinated barley (2 samples), maize, and malt, respectively, mixed 
either with water alone or with water and a trace of acetic or meta- 
phosphoric acid, are kept at a suitable temperature. Under the above 
conditions, the starch in the grain is only slowly acted on; it was 
found that fermentation takes place much more rapidly when starch- 
paste is treated with a relatively small quantity of ungerminated 
barley. The results of experiments in this direction, in presence or 
in absence of a trace of acetic acid, are also given in a table. 

The author considers that it is not improbable that in the- gemina¬ 
tion of barley and other seeds, the solubility and fermentive power of 
a portion of the albuminoids is produced by reactions simitar to those 
wliich occur when gluten is dissolved in very dilute adds. 

Pbycoerythrin. By F. Sghute (Chem. Gmir,, 1889, 21, from 
Bey. 1 0, 305——328).-—'The li^ht which .^causes t he 

TOpr^cence of solutions of phycoerythrin consists psteutially of rays. 
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of -wave-lengths X 590—560. Solutions of this dje are bleached by 
both light and air, although the action is a very slow one; heating to 
60° bleaches them completely. Phycoerjthrin is insoluble in all liquids 
which dissolve chlorophyll. It could not be split up into more tRan 
one substance by fractional crystallisation, bat the substance as pre¬ 
cipitated by alcohol differs so much from the original that the author 
has designated it p-pJiycoerythrin. A third modification, obtained by 
precipitating the dye £?om its solution with an acid, has been termed 
^i-^hycoerytlirin. Ammonia appears tQ precipitate the same modifica¬ 
tion as alcohol does. Eixed alkalis discharge the colour of the dye 
from its solutions. J. W. L. 

Bxdesyls, By H. C. Pehrlin (Ber., 22, 553—556).—Bidesyl, 
melting at 254—255° (compare Knoevenagei, Abstr., 1888, 706), is 
converted into the isomeride (m. p. 260—261'^) when boiled for two 
hours with a large quantity of alcohol. Both compounds dissolve in 
concentrated sulphuric acid with a grass-green coloration which 
gradually darkens, and finally becomes brown. 

AcetyUetraplimylpyrroKne, prepared by heatiug tetraphenylpyrroline 
(compare Garrett, this voL, p. 162) at 180—190° with acetic anhydride 
and sodium acetate, crystallises from glacial acetic acid or benzene in 
slender, colourless needles, melts at 226°, and is almost insoluble in 
alcohol. 

Tetranitrotetrajphenylpyrroline^ 04 lIH(CsH 4 ‘!N* 02 ) 4 , prepared by treat¬ 
ing tbe pyrroline vitb fuming nitric acid, crystallises from glacial 
acetic acid in small, light yellow needles which decompose at 123°, but 
have no well-defined melting point. It is sparingly soluble in alcohol, 
and dissolves in warm, concentrated sulphuric acid, yielding a yellow 
solution which passes through green, and becomes violet-red. 

Bthyltetraplienylpyrroline is obtained when a mixture of the two 
bidesyls is heated at 150° with a 33 per cent, solution of ethylamine. 
It crystallises from chloroform or benzene in small, slender needles, 
and from glacial acetic acid in small plates melting at 221°. 

MethyltetrayhenylpyrrbUne^ prepared in like manner, crystallises from 
ether in small, feathery needle^ or plates, melts at 214°, aud is readily 
soluble in hot alcohol, chloroform, aud ether, and in cold benzene. 

P. S. K. 

g-Methyl Pyridyl Ketone. By C. Enoler and W. Eibt (Ben, 
22 , 597—599).— Methyl pyridyl heione^ O^NHi-GOMe, is formed when 
an intimate mixture of calcium niootinate (about 3 mols.), or au acid 
salt of quinolinic acid, and calcium acetate (4 mols.) is distilled in 
quantities of about 50 grams. The pyridine in the'product is removed 
by distilling with steam, the residue is dissolved in hydrochloric acid, 
mixed with excess of soda, the solution separated from impurities, 
and extracted with ether. The oil, which is, obtained on evaporating 
the ether, is fractionated, the portion passing between 200—^260° 
treated with phenylhydratine, and the r^ulting crystalline hydrazone 
decomposed with concentrated hydrochlorio acid. The phenyl- 
hydrazine salt is separated, the, solution treated vdth sodium nitrite, 
made strongly alkaline, and the ketone extracted with ether. It is 
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a coloarless oil, boils at 220°, and rapidly becomes yellow. It is 
readily soluble in all acids. Tbe hydrochloride is very readily soluble, 
and cannot be obtained in crystals, but the platinochloride is crystal¬ 
line, The oxalate crystallises from water and alcohol; the jpicrcde 
crystallises from water in slender needles. The mercurochloride 
crystallises from hot water in white needles melting at 158°. The 
hifdrazone^ CmHialSrs, crystallises in yellow needles melting at 137°.. 
The oxime is crystalline, and melts at 112°; its_ hydrochloride^ 
CtHsN'oOjHCI, crystallises from alcohol, and melts at 204°. 

jF. S. 


Condensation-products of Amidoacetal, By A. Wohl and W. 
AliECKWALD (Ber., 22, 568—580; compare A. Wohl, Abstr., 1888, 
443, and WoIfP, Hid,, 809).—Amidoacetal hydrochloride can be easily 
obtained in crystals by carefnlly nentralising an aqueous solution of 
the base with hydrochloric acid, and evaporating on the water-bath. 
The jyicrate crystallises in small, yellow, sparingly soluble needles, and 
melts at 142—143°. 

Acetahjlplienylthiocarhamide, lsrHPh*CS*NH*CH2*CH(OEt)2, pre¬ 
pared by mixing equal parts of phenyl isothiocyanate and amido¬ 
acetal, crystallises from dilnte alcohol in colourless needles, melts at 
96°, and is readily soluble in ether, benzene, chloroform, and hot 
alcohol, but insoluble in water and light petroleum. 

— P TT 

Theniflimidazolylmerzaptide, ^ formed when the 

preceding compound is boiled for half an hour with five times its 
\veight of 30 per cent, sulphuric acid. It crystallises from hot water 
in long, colourless needles, melts at 181°, and is moderately soluble in 
hot alcohol, but only sparingly in the cold in most of the ordinary 
solvents. It has acid properties, and dissolves readily in dilute 
alkalis, but is insoluble in ammonia. Mercuric nitrate and stannous 
chloride produce a white, copper sulphate a dirty green and lead 
acetate a yellow precipitate in the aqueous solution. The silver- 
derivative, CgHTiN'aSAg, is yellowish. These fiaetallic componnds are 
decomposed by concentrated sulphuric acid with evolution of sul¬ 
phurous anhydinde. The compound, (CoH 8 lSr 2 S) 2 PtCl 4 , prepared by 
treating an alcoholic solution of the mercaptide with platinic chloride, 
is a deep-red, crystalline substance. 

The derivative, Ciq'Kiq'ES, is obtained when the mercaptide 

is treated with soda and methyl iodide in alcoholic solution. It is 
precipitated in slender, colourless needles, melting at 54° on adding 
'^-water to the alcoholic solution, and it is very readily soluble in 
most ordinary solvents but insoluble in water. It dissolves freely in 
acids, but is repreeipitated by alkalis. The nitrate is very sparingly 
soluble in cold water, and separates from the hot solution in slender, 
colourless needles. The platinochloride and the atcrochloride am 
amorphous. The picrate, GioEio'B2B,C^z^BOr, crystallises from hot 
alcohol in yellow needles, and is sparingly soluble in water and 
, alcohoL The methyl-derivative combines directly with methyl iodide, 
yielding a compound, CnHiaSTgSI, which crystallises in colourWa 
needles, melts at 177°, and is readily sdluble in hot water and alcohol 
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Tvlieii looiled with modemtelj concentrated alkalis, it yields mer¬ 
captan. 

The suljphone, CgH-jKa'SOaMe, prepared bj oxidising the methyl- 
derivative with excess of w’^arm, dilute nitric acid, crystallises from 
hot, dilute alcohol in small, slender, yellow needles, melts at 115—llC"", 
and is readily soluble in most ordinary solvents, but only sparingly in 
water. 

The additive compound, CioHn]Sr.iSI, is formed when a cold, alcoholic 
solution of the mercaptide is treated with methyl iodide. It crystal¬ 
lises in colourless needles, melts at 152®, and yields the methyl- 
derivative when decomposed wdth alkalis. 

CUCH 

Fkenijllmida^ole, , is obtained when the mercaptide 


is digested with moderately dilute nitric acid, and the resulting salt 
decomposed with alkali- It is a colourless oil, boils at 276° (uncorr.), 
and mixes with most of the ordinary solvents, but is insoluble in 
water. The picrate crystallises in yellow needles, melts at 152°, and is 
sparingly soluble in water and cold alcohol. The plafinocMoride, 
(CgHgKo^ojHoPtClfi, crystallises from hot water in small, reddish-yellow 
plates, softens at 201—202®, and melts at a slightly higher tempera¬ 
ture with evolution of gas. The attrocJiloride, C 9 H 8 N‘ 2 ,HAuCl 4 , forms 
pale-yellow crystals, and is soluble in hot water. Phenylimidazole 
combines with methyl iodide, yielding a syrupy additive compound 
which is readily soluble in water, and is not decomposed by con¬ 
centrated alkalis. 

The compound llHPh*CS*!N'H*GH3*CH(0H)-0Et separates in an 
oily condition when finely divided acetalylphenylthiocarbamide is dis¬ 
solved in well-cooled, concentrated sulphuric acid, the solution poured 
into water, and mixed with excess of alkali. It crystallises from hot, 
dilute alcohol in colourless needles, melts at 94°, and is sparingly 
soluble in water but readily in alcohol, ether, and most ordinary- 
solvents. Aqueous solutions are precipitated by argentic and mer¬ 
curic nitrate. When heated at 100° with hydrochloric acid, or when 
boiled with 30 per cent, sulphuric acid, it is converted into phenyl- 
imidazole (see above). It combines with acids, yielding salts of a 
base, QiiHuNaSQ. The plaihiochloride, (OuHul^ 3 SO) 2 ,H 2 PtCl 6 , is a 
yellow, crystalline compound. The picrate^ 0uHuN2SO,G8H3ll3O7, 
crystallises in small,yellow needles, melts at 190“ with decomposition, 
and is moderately soluble in hot alcohol but only sparingly in water 
and cold alcohol. , P. S, K. 


Codeine. By A. Knoll {Arch, Fharm, [3], 27, 229, from Thann. 
Gentrli,, 30, 39).—Some years back codeine was prepared syn¬ 
thetically from morphine by substituting a methoxyl-group for a 
hydroxyl-group. In place of methyl chloride, Knoll proposes the use 
of a methyl-sulphate for this purpose. The mass is taken up with 
dilute sulphuric acid, and the codeine is separated from a residue of 
undecomposed morphine by treatment with ammonia, when, on 
diluting somewhat, the codeine remains in solution. The eodeine thus 
obtained is chemically pure, and agrees completely in all its pro¬ 
perties with natural codeine obtained from opium. J. T. 
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Constitution of tite Cincliona Alkaloids : Quinine. By Z. 
H. Skilvcp (Monatsh, 10, 39 — 50; compare Abstr., 18S7, 164)*—On 
carefal oxidation with potassium permanganate, quinine, like cincho¬ 
nine, furnishes a base of the composition Ci9 H32 jS"204 . It melts with 
decomposition between 240° and 286°, and does not react with phenyl- 
hydrazine ; when tveebted with acetic chloride it gives a base the platino- 
chloride of which is an insoluble, yellowish-red powder of the formula 
Ci 9 H 2 iAcX. 204 ,H 2 PtClc, and on heating at 100° for 19 hours with 
15 times its weight of a saturated solution of hydrobromic acid, it 
forms a salt, C,9H32]!?73042HBr, crystallising in white needles con¬ 
taining 1 or 1-i mols. of water. This base appears to be identical 
with cliitenine obtained from cinchonine, for on oxidation with 
chromic acid it furnishes a mixture of quinic, a-pyridinetricar- 
boxylic (tf-carbociuchomeronic), and cincholeuponic acids. The last- 
named acid when anhydrous melts at 225—226°, when crystallised 
with 1 mol. of HaO, at 126—12?°. The hydrochloride, 08Hi3l^04,H01, 
melts with decomposition at 193—194°, and has the same rotatory 
power as the hydrochloride of the acid obtained similarly from cin- 
ohonidine, with which it must be identical. It may, therefore, be 
concluded that one-half of tie quinine molecule has the same con¬ 
stitution as one-half of the cinchonine molecule, quinine being a 
derivative of paramethoxyquinoline, and cinchonine a derivative of 
quinoline. G, T. M. 

OoBstitutloii of the Cinchona Alkaloids: Cinohonidine. 
By H. ScmiBEESCHiTSGH (MhwuM., 10, 51—64; compare preceding 
Abstract).—Cinchonine and cinchonidine both give cincholeuponic 
acid when oxidised with potassium' permanganate, and both contain 
1 atom of hydrogen, replaceable by an acid radicle. The author 
suggests that the isomerism of the compounds must be that known 
as physical,’* or that a slight difference exists in the mode of attach¬ 
ment of the piperidine- and qninoline-groups which both may be con¬ 
sidered to contain. G. T. M. 

Constitution of the Cinchona Alkaloids: Quinidine. By J. 
WiiRSTL (JIomtsL, 10, 65—72; compai’e preceding Abstracts).—The 
difference in constitution between quinine and quinidine appears to 
be of the same nature as that existing between ciuchonine and 
cinchonidine, for both alkaloids give quinic and cincholeuponic acids 
on oxidation with potassium permanganate, and both contain one 
hydrogen-atom replaceable by acid radicles. G. T. M. 

Strychnine. By K. v. GARZABOitLX-THURxiAcra (Monatah., 10, 
l-~8).— StTijclmine benzyl chloride^ CjiiHanlJ^aOajOTH^Gl + HaO, is ob¬ 
tained by heating together strychnine and benzyl chloride. It 
crystallises from hot water in short, thick prisms or in lustrous 
plates, melts at 262—263° with complete decomposition, and has a 
stiung toxicological action. From the chloride, the following compounds 
emu be readily prepared:—The niiTate, CaiH 22 Ka 02 ,G 7 H 7 j[S' 03 , crystal- 
Ifees in lustrous prisms or in scales, and decomposes $,ti 262 — 265° 
with parMal fusion; the diokrmmte, A,GtH^) 4 Cr 307 , is only 

sl%htiy soluble in water, and crystallises in minute pristus;. the 
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cijanate, C 2 iH 22 l! 7302 ,C 7 H 7 CNS, ci’jstallises in interlaced groups of 
needles melting at 286—237°; tlie platinocMoride, 

(C2lH22^7302,C7H7)3PfcCls, 

melts at 215^—216 °; the hydroxide, 02 iH 22 l 7302 ,C 7 H 7 * 0 H, crystallises 
in silky, red needles, and is a strdngly alkaline base. 

Wken strychnine benzyl chloride is oxidised with potassium per¬ 
manganate, benzoic acid is the chief product, a brown resinous 
substance being produced at the same time. G. T. M. 

Hydrastine. By M, Fbeund (Ber., 22,456—459; compare Freund 
and Will, Abstn, 1887, 1057, and Eoser, this vol., p. 417).—^^Vhen 
hydrastic ine is oxidised in dilute alkaline solution with a cold 
saturated solution of potassium permanganate, it is converted into 
oxyhydrastinine. The yield is almost quantitative. 

The decomposition of hydrastinine under the influence of alkalis 
(Zoc. cit), the oxidation of hydrohydrastiuine to hydrastinine, and the 
conversion of the latter into oxyhydrastinine, show that these com¬ 
pounds stand in the same relation as alcohol, aldehyde, and acid. 

The oxime hydrochloride, CuHiiN’sOajHOl, separates in crystals when 
an alcoholic solution (20 o.c.) of hydrastinine (1 gram) is boiled for a 
few minutes with hydroxylamine hydrochloride, and then allowed to 
cool. It is readily soluble in water, and on adding ammonia or sodium 
carbonate solution, the free base is precipitated. The base, OuHuHgOs, 
crystallises from alcohol in colourless needles, melts at 145—146®, 
and is soluble in alkalis. The platmocMoride, CnHulSrsOajHoPtOlc, is 
crystalline. 

The periodide, 0nHnNO2l2,HI? is precipitated when a solution of 
hydrastinine hydrochloride is treated with a solution of iodine in 
potassium iodide, or boiled for a few minutes with concentrated 
hydriodic acid. It crystallises from dilute alcohol in brown needles, 
melts at 132—134°, and is sparingly soluble in hot water. When 
an aqueous solution of hydrohydi'astinine hydrobromide is exposed to 
the vapour of bromine, a red substance separates, and is obtained in 
colourless needles, melting at about 280°, by washing with boiling 
alcohol, and recrystallising several times from hot water. If a 
solution of this substance is treated with alkalis and the precipitate 
recrystallised from alcohol, the compound GxiHgBrsNOa separates in 
colourless needles melting at 125°. 

The neutral substance occurring in Hydrastis mmde}i$is (compare 
Freund and Will, Abstr., 1887,174) is meconine, and the compound 
(m. p. 158°) obtained therefrom by the action of nitric acid is nitro- 
meconine. F. S. E. 

Berberine, By P. Marfoei (Ohem, 1888,1620—1621, from 

Ann. Ghim. Farm,, 8, 153—164).—^Berberine reacts with nitric acid 
of sp. gr. 1*23 at 60®, or sp. gr. 1*16 at 75°, with formation of a 
golden-yellow, crystalline substance, berherinic aoid, CwHislsrOe. It 
decomposes at 210°, is little soluble in water, very slightly soluble in 
hydrochloric acid. With Frohde’s, reag^t, it gives a blood-red 
coloration. The silver salt is a yellowish precipitate. 
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From the motlier-Iiquor, water precipitates a yellowisli substance^ 
soluble in alcohol and water; tkis decomposes at 150—155°. Its 
composition agrees with the formula of dihydroxijdinitivherberiiiey 

C,oHi5(N'0,)2lS^Oo. J. W. L. 

Alkaloids occurring with Cocaine. By A. Eixhoej^ (Ber., 22, 
399—i02).—Liebermann and Giesel (this voL, p. 168) have recently 
shown that when the amorphous bases occurring with cocaine are 
boiled for an hour with hydrochloric acid, they are chiefly convei'ted 
into ecgonine and acids. This fact has long been known technically. 
The bases are warmed for three to four days with concentrated 
hydi’ochloric acid, the solution is dilated with water, and after sepa¬ 
rating the acids, concentrated and mixed with ether, whereon most 
of the ecgonine hydrochloiide separates immediately. The filtrate, 
after freeing from alcohol and ether, is kept for some months so that 
the rest of the salt may separate, then diluted with water to pre- 
cipitiate small quantities of resinous matter, and again evaporated to a 
syrup. 

The author has investigated a syrup obtained in this manner. It 
was dissolved in water, separated from resinous substances, mixed with 
soda And the bright yellow precipitate, which consists chiefly of an 
amorphous substance, dried and extracted with absolute alcohol. The 
filtrate from the yellow precipitate contains anhydroecgonine, which 
can be isolated by acidifying with hydrochloric acid, removing resin¬ 
ous impurities by shaking with ether, evaporating and extracting the 
crystalline residue with absolute alcohol. 

A derivative, probably G2BH32h3’3010, is obtained in colourless 

needles, when the alcoholic extract from the yellow precipitate referred' 
to above is evaporated, the residue boiled with water to remove 
inorganic compounds, and recrystallised from alcohol with addition of 
animal charcoal. It melts at 220*5°, and is not changed when warmed 
with silver nitrate solution. It forms salts with the halogen acids; 
the hydrobromide^ CseHs^N’sGlOjSHBr, crystallises from methyl alcohol 
in colourless prisms, and has an intensely bitter taste. 

When anhydroecgonine is, heated at 270® with hydrochloric acid, 
methyl chloride, hydrocarbons, ammonia, methylamine, and resinous 
products are formed together with two basic compounds, both of 
which are volatile with steam (compare Binhorn, this voL, p. 168). 
These two bases can be separated by dissolving in hydrochloric acid 
and treating with sodium nitrite. One yields a nitroso-compound 
which, on decomposing with hydrochloric acid, is converted into a. 
crystalline liydroehlonde. The other base is not acted on, and is ob¬ 
tained unchanged when the solution is made alkaline and distilled ; 
it yields a sparingly soluble anrocMoride melting at 212®. A distillate, 
smelling strongly of pyridine, is obtained when the bases are evapo¬ 
rated with hy<&ochloric acid, attd the residue distilled with zinc-dust. 
The distiligite contains a hydrocarbon and two new.bases which can be 
separated bv means of their auroehlorides. The more readily soluble 
salt melts ^ 108® i the other contains 46*96 per cent, of gold, and 
not melt when heated at 280®.. . F. S. K. 
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Oxidation of Gelatin with Potassium Permanganate. By 
B. Malt {Monaish., 10, 26—38; compare Abstr., 188*5, 824).—When 
permanganate (2 parts) is slowly added to gelatin (1 part) at the ordi- 
naiy temperatnre, and the mixture is allowed to remain for 14 days, 
peroxyprotoic acid is the chief product, and this, on treatment with 
baryta, splits up into a complex mixture of acids and bases (Abstr., 
1888,1120). When the oxidation takes place in a hot solution, 1 part 
of gelatin requires 6 parts of permanganate, benzoic and succinic 
acids being directly formed. 

From its famishing the same oxidation-products, it would appear 
that gelatin is closely related to egg-albumin in its chemical com¬ 
position. G. T. M. 


Physiological Chemistry. 


Eeciprocal Action between Hsemoglobin and Protoplasm. 

By A. ScHWAETZ (C/ieju. 1888,1623, from Nattcriciss. BimdscliaUy 

BraunscTiiveig^ 3, 594).—Pare protoplasm, such as blood-corpuscles 
of the horse or bullock, or the colourless elements of the spleen or 
lymph glands, when in contact with pure crystallised haemoglobin, 
reacts first with formation of methsemoglobin; later the colouring 
matter is completely decomposed. Hcemoglobin and meth^moglobin, 
however, are gradually re-formed in the liqnid, until at the end of 
11 to 14 days more blood colouriug matter is formed than was 
originally present. The coagulation accompanies the reaction in a 
corresponding manner. The presence of blood serum prevents the 
destruction of the haemoglobin altogethei', but in other respects does 
not influence the reaction. * J. W, L. 

Poisonous Effect of Expired Air. By Browit-S:6quari) and 
n’ARSoyvAL {Gompt rend,^ 108, 267—272).—The authors have 
previously shown that the exhalations from the human lung contain 
some substance or substances capable of exerting a powerful poison¬ 
ous action {Gompt rend*^ 1887 and 1888). In the experiments 
described in tliis paper, rabbits were placed in a series of air-tight 
cages so arranged that air entered at one end of the series, passed 
through each cage in succession, and escaped at the opposite end. 
The animal in the eighth cage was thus compelled to breathe an 
atmosphere charged with the products of respiration of the seven 
others, whilst the animal in the first cage breathed pure air. Under 
these conditions young rabbits, except those in the first two cages, 
die rapidly. Those in cages 6, 7, and 8, in fact, die in two or 
three days. If a rabbit which is nearly dead is removed from its 
cage it usually recovers after a somewhat long time. The proportion 
of carbonic anhydride in the air in the second cage is considei*ably 
below 1 per cent., whilst in the last cage it will not exceed 3 per 
cent. Older and larger rabbits resist the action.of the poison for a 
longer time, and in their ease the amount of carbonic anhydride in 
the last cage may rise to 6 per cent. 
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Tlie authors 6 nd that animals of various kinds can breaihe without 
inconvenience air containing a somewhat high percentage of carbonic 
anhydride. 

Men can breathe for two or three hours, without marked discomfort 
or any permanent effect, air which contains as much as 20 per cent, of 
carbonic anhydride. 

If in the experiments described the air from tbe sixth cage is passed 
throngh tubes containing beads moistened with sulphniic acid, the 
pulmonary poison is removed, but the carbonic anhydiide is not 
absorbed. T^en the air thus treated is passed into cages 7 and 8 , 
the animals in these cages live without inconvenience, whilst 
that in cage 6 dies after a short time. The dead animals show all 
the symptoms produced by the pulmonary poison, and hence the 
authors conclude that the injurious effect of expired air is mainly due 
to the presence of a pulmonary poison or poisons, and not to the 
nresence of carbonic anhydride, (Compare Richardson, Abstr,, 1887, 
& 5 .) 0. H. B, 

InflTienee of Temperature on the Tension of Dissociation of 
Oxyhsemoglobin- By L. Beassr {Comjpt rend, 8oc. hiol, 5, 660— 
002 ).—The tension of dissociation of oxyhaemoglobin is nearly nil at 
The compound is thus a stable one, giving off its oxygen with 
great difficulty in a vacuum. It is known also that in hybernating 
animals'the blood is red in the veins as well as in the arteries. The 
tension of dissociation increases with the temperature ; oxyhemo¬ 
globin is only formed when the tension of oxygen in the atmosphere 
is greater than that of the tension of dissociation. A mammal dies 
when the temperature of its blood reaches about 45°; at this tem¬ 
perature, the tension of dissociation is still lower than that 
of the atmospheric oxygen 5 the composition of the air in the pul¬ 
monary alveoli is, however, different from that of the atmosphere. 
In birds, on the other hand, where, with the arrangement of air sacs, 
the aeration of the blood is very complete, they do not die until their 
blood reaches the temperatnre of 50°. 

This paper gives only general conclusions, and is not supported by 
numerical evidence; the investigations of Hiifner on the same subject 
(Abstr., 1888, 1214, and this vol., p. 426), published approximately at 
the same time, are not alluded to. W. ih H. 

Action of Hydroxylamine and Hitrites upon Blood-pressure. 
By T. L. Brbntox and T. J. Bokeuhim (Proc. Emj. Soc., 45, 852— 
858),—Two of the most striking effects of nitrites are their power 
( 1 ) to alter the colour of. the blood, and ( 2 ) to lower the pressure of 
blood within the vessels. Both these properties are also exhibited by 
nitroglycerol, and Hay (Practitioner, 30, 429) has shown that this is 
due to the fact that it is decomposed in the Hood with evolution of 
nitrous acid. Hydroxylandne is a substance in which, two affinities 
of nitrogen are saturated by hydrogen instead of by oxygen as in 
nitrous, acid. To render complete the investigation of nitrii^s and 
STjibstanees allied to them, it was necessary,to examine t^e afreet of 
hydroxylamine on blood-pressure. Raimondi and. Bertoni (An?*£^ 
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JJniv, di Med,^ 259, 97) have already shown that its effect on the 
colonr of the blood is the same as that of the nitrites. In the px^esent 
research it was found that the effect of lowering blood-pressure is 
shown by hydrosylamine also. Hydroxyl amine hydrochloi’ide (L:*ee 
from nitrite) was the salt used. 

W. D. H. 

Conversion of Starch in the Human Stomach. By H. Zech- 
IJISSEN (Bied. Gentr., 1887, 189—190).—Ewald and Boas hold that 
in the stomach potato-starch is converted in part into dextrin and 
maltose, and in part remains unaltered. Dissolved starch in aai 
empty stomach, or, at any rate, in a stomach neuti’al or slightly acid 
from hydrochloiic acid, is converted into dextrin and maltose. When 
eggs and water have been previously consumed, then the soluble 
starch is changed in a manner at present unknown, but at any rate 
without formation of sugar. E. W. P. 

Formation of Glycogen from Carbohydrates. By E. Yorr 
(Zeit, Biol., 25, 543—5o2).—The two theories held with regard to 
the formation of glycogen are (1) that it is formed by a process of 
hydration from the food and (2) the so-called economy theory. The 
latter involves the further hypothesis that glycogen in the body is 
formed wholly from proteids. In certain investigations originally 
undertaken with another object, it was fonnd that there was distinct 
evidence of the formation of glycogen from the carbohydrates of the 
food j the experiment was made on a goose which, after a period of 
four and a half days’ inanition, was fed on the following five days on 
766*2 grams of dry rice. The animal w’as killed, and the glycogen in 
the liver, muscles, and other tissues estimated by Briicke’s method— 



TTeight. 

Glycogen. 


Total amount. 

Percentage. 

Liver..... 

205 ’5 grams 

21 *6 grains 

10’51 

Musdes....... 

1327 *5, „ 

17-52 „ 

1*32 

Other tissues (except shin 
and fat)..... ... 

382-5 „ 

5-05 „ 

— 


Supposing that the glycogen of the body had-entirely disappeared 
during the period of inanition, there was thus at least a formation of 
44*17 grams during the subsequent five days; this does not take into 
account any small quantities that might have been present in the 
skin and fatty tissues, nor the quantity used up by the organism 
during the five days before death. 

From analyses of the urine and feeces'during this time, it was cal¬ 
culated that 8*2 grams of nitrogen were excreted, of which 4*7 came 
from the proteid matter contained in the rice administered. Foi^ 
every,! gram of nitrogen in the prote'id of rice, 1*17 grams of carbon 
would be available for the formation of glycogen,, 4*7 grams of 
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nitrogen would therefore correspond with 5*5 grams of carbon, i 
that would account for 12*6 grains of glycogen. The remaining 31\ 
grams of glycogen must, therefore, have been formed from the carbo¬ 
hydrate of the food. ^ W. D. H. . 

The Fonnation of Seram-albumin in the Alimentary Canal. 
By 'R. PopOFF (Zeit. Biol.^ 25, 427—452).—y. Ott (ArcMvf. Physiol., 
1883, 89) showed that the stomach has the power of producing 
serum-albumin from peptone. In the present experiments, a tortoise’s 
heart removed from the body was kept beating by means of an arti¬ 
ficial circulation; the heart was in connection with a mercurial 
manometer, which was so arranged that a float upon the surface 
allowed to write on a slowly moving cylinder gave a graphic record 
of the cardiac contractions. It was found that peptone produced by 
gastric juice soon brought such a heai’t to a standstill; but after 
this solution of peptone had been in the stomach of a living dog for a 
quarter of an hour, it was capable of keeping the heart beating. This 
is considered to be sufficient proof that the stomach had in this time 
reconverted the peptone into serum-albnmin. The same result 
followed if instead of putting the solution of peptone into the stomach 
it was allowed to remain in a loop of intestine separated from the rest 
of the alimentary tract by a Yella’s fistula. Peptone produced by 
the pancreatic ferment was not affected in this way, or, to use the 
phraseology of the authoress, “was not regenerated into serum- 
albumin.” W. D. H. 

Synthetic Action of Living Cells. By J. Brinck (Zeii. Biol, 25, 
453—473). —research of the same nature as the preceding, in 
which the frog’s heart was used instead of the tortoise’s heart. On 
similar grounds it is believed that various forms of animal cells, 
including certain bacilli, have the power of converting peptone into 
serum-albumin. W. D. H. 

The Relation of Water and Solid Constituents in the Organs 
and Tissues in Normal and Starving Animals. By S. M. 
Lufjanow (Zeit. •physiol. Chem., 13, 339—351). — The relation of 
water to solids was determined in a large number of the organs and 
tissues of 20 normal pigeons. These are compared with similar 
investigations on 20 pigeons from which food and water had been 
withheld for some time. The results are given in tables; and the 
following are the chief conclusions deduced feom them:— 

Organs and tissues of the starving ^mals showed important 
changes in the relations of solid to water only when the total body 
weight is diminished by 34 per cent., and the animal had taken no solid 
or liquid food for 183 hours. The relation in some organs (heart, 
kidneys, thorax muscles, alimentary tract, blood, brain, and lungs) 
undergoes little or no change; in others (thigh muscles and bones) 
the water is increased; and in a third category (spleen, pancreas, 
liver) the water is diminished. Sex or initial weight are apparently 
factors which have no influence. W. D. H. 



PHYSIOLOGICAL OHESHSTRY* 


63a 


Muscle Pigments. By L. Levy {Zeit physiol. Ghem,, 13. 309 
—325).—^liklacMtLiiii (Abstr., 1887, 983) has described a class of pig- 
iTients occurring in the tissues which, like the hssmoglobiu of the 
blood, have a respiratoiy function; he has given the name histohge- 
matin to the class of pigments and myohaematin to the important 
member of the class that occurs in muscle. In some muscles, haemo¬ 
globin, as has been shown by many previous observers, also occurs. 
As a result of the present research, the theory is advanced that 
haemoglobin is the only pigment of muscle, and that myohaematin is 
merely a derivative of this, and is in fact identical with haemochro- 
mogen. The measurements of the two absorption-bands in wave¬ 
lengths of baemochromogen prepared in two ways and of myohse- 
matin are thus given :— 



1st Band. 

2nd Band. 


Beginning. 

End. 

Beginning. 

End. 

Hsemochromogeu (prepared by 

Hoppe-Seyler*s method) .. 

Haemochromogen (Stokea* method) 

6653 -00 

5473-75 

5269-00 

6139-15 

5688 -95 

5521 -55 

5354*25 

5175 -00 

Mvobaematm (from dog) 

5569-85 

5473 -75 

5210-85 

5139 *15 

Myohsematin (from pigeon). 

5569 -35 

5473-75 

5288‘65 

5091-35 


The myohaematin bands are thus considerably nearer to tbe violet 
end of the spectrum than the baemochromogen bands; in spite of 
this, however, the difference is not considered to be sufficiently great' 
to indic^e that myohaematin and baemochromogen are distinct 
substances. W. I). H. 

Note ly Abstractor ,—In the course of my own work, I have had 
occasion to repeat the greater number of MacMunn’s experiments; 
and I can fully confirm his statement that the myohaematin spectrum, 
though bearing a superficial resemblance to that of haeraochromogen, 
is z^ally very different. The difference in the positions of the 
absorption-bands is, in fact, so maiked that the two spectra are 
easily distinguishable without having resort to measurements, 
Myohaematin can also be identified in tbe fresh muscle by placing it 
in.a compressorinm and examining it with the miorospeetroscope; 
in snch a case there can be no decomposition of haemoglobin. 

W. D. H. 

Attraction of Animal Tissries for Sulphur. By J. be Ret- 
PaiIiHabe {Compt. mzd., 108, 356—357).—The finely divided tissue 
was digested at 45*" with its own weight of sulphur suspended in 
alcohol, and the hydrogen sulphide evolved was estimated. The 
quantities , of this gas obtained from 100 grams of different tissues 
wei*e as follows:— 

VOB. LVIr 2 u 
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Bone and Adipose 
Muscle. Kidney. Spleen. marrow. tissue. 

Babbit*, a. 1-22 0*94 0*62 0*03 O’Ol 

Dog. 1-39 1-15 1*68 0*02 0*01 

Theso xmiabeTS follow tbe order of the attraction of the various 
tissues for oxygen. Since the living matter, philothion (Abstr,, 1888, 
1101), combines with snlphnr with formation of hydrogen sulphide, 
it follows that it should combine with oxygen with formation of 
water, and it is probable that combination with oxygen is the true 
function of the philothion, combination with sulphur being merely an 
incidental phenomenon. 0. H. B. 

The Salts of Milk and their Belation to the Behaviour of 
Casein. By F. SCldner {LanAw. Yermolis-Stat,^ 35, 351—436).— 
Two series of determinations of the ash constituents of milk gave the 
following results in grams per litre of milk:— 



Cl. 

PA- 

KA 

KasO. 

CaO. 

MgO. 

I., 

..0-820 

2-437 

1-885 

0-465 

1-720 

0-205 

n., 

,.0-980 

2-400 

1-720 

0-510 

1-980 

0-200 


The sulphuric acid was not determined, as it does not pre-exist in 
the milk, but is produced from the sulphur of the albuminoids; the 
small amount of iron was also neglected. In grouping the ash con¬ 
stituents as salts, account has to be taken of the fact that a portion 
of the phosphoric acid found in the ash is derived finm the phos¬ 
phorus of the casein; the amount of phosphoric acid to be deducted 
is 0*581 gram per litre of milk, assuming the latter to contain 3 per 
cent, of casein. 

Hammarsten showed that casein has acid properties, yielding salts 
with bases, and obtained a calcium-derivative which contained 0*8 to 
1*2 per cent, of lime. The author finds that there are two distinct 
compounds with calcium; the one, containing 2*39 per cent, of lime, 
shows an alkaline reaction with litmus, but not with phenolphthale’in; 
whilst the other compound does not react either with litmus or with 
phenolphthalexn, and contains only 1*55 per cent, of lime. The 
basicity of casein was also determined by titration with soda, using 
phenolpbthalein as indicator. Keutral or slightly alkaline solutions 
of calcimn-caseiu, prepared by rubbing together the corresponding 
amounts of casein and calcium carbonate, become turbid only when 
kept for some time; but when an alkaline calcium-casein solution is 
neutmlised or acidified it at once becomes turbid. Alkaline, neutral, 
or just perceptibly acid solutions, of calcium-casein do not curdle 
when boiled; the addition of more acid causes the solutions to 
curdle, the temperature required becoming lower as the amount of 
acid present increases. The calcium-derivative which reacts alkaline 
with litmus is not curdled by rennet. Hence it is probable that 
casein is present in milk as neutral calcium salt (with 1*55 per cent, 
of lime). Assuming this to be the case, and making the correction 
for phosphoric acid already given, a litre of milk will contain, in 
grams— 
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CaO (in 

NaCl. £[ 0 I> K 3 PO 4 * KgO. CayP^Og. IMT^gPoOg. casoin). 

T.. 0-877 0-603 1-653 0-405 2-315 0-447 0-465 

II.. 0-962 0-880 0-908 0*595 2-798 0*436 0-465 

The excess of base is probably present in the milk as organic salts, 
Henkel (this vol., p. 178) having shown that citiic acid is a constant 
constituent of milk to the extent of at least 1 gram per litre. There 
is reason to suppose that milk contains a still greater amount of 
organic acid, and this is assumed, for the present purpose, to be citric 
acid. 

Analyses of milk serum, prepared by Zahn’s method, by filtering 
milk through porous battery cells, showed that the whole of the 
potash, most, if not all, of the soda, and the greater part of the 
magnesia present in milk are in the form of soluble salts, so that the 
casein salt can only be a calcium-derivative. The acidity of milk to 
phenolphthale’in is probably due to the presence of acid phosphates, 
and to the power of casein of unithig with a further amount of base 
without becoming alkaline towards phenolphthalein. Calculated 
from the results of Series II, the salts present in milk may be grouped 
as follows (in grams per litre) ;— 

Sodium chloride. 0*962 Magnesium citrate. 0*367 

Potassium chloride....... 0*830 Dioalcium phosphate.... 0-671 

Monopotassium phosphate 1*156 Tricalcium „ .... 0*806 

Dipotesium ,, ..... 0*868 Calcium citrate. 2;133 

Potassium citrate*.. 0*495 Lime (in casein) ....... 0*465 

Dimaghesium phosphate.. 0*336 . 

Hammarsfcen (Jahresber,f, Ti&rchem.^ 1874,135) considers that casein 
acta as a solvent for calcium phosphate, whilst Eugling (Abstr., 1885, 
1083) believes that the casein enters into combination with tricalcium 
phosphate, a view which is also held by Schafier {Landw, Jahrb* d. 
Schweiz^ 1887). Eugling’s theory is rejected as being based on 
erroneous suppositions. 

Determinations of lime and phosphoric acid were made in milk, in 
the serum of milk filtered through porous cells, and in the insoluble 

? ortion of milk. 36 to 56 per cent, of the phosphoric acid, and 63 to 
2 per cent, of the lime are undissolved, being probably in suspension. 
The undissolved lime (not in casein) is in combination with phos- 

E horic acid as a mixture of di- and tri^oaloium phosphates (compare 
luclaux, Ann. imt nat. agronom.^ S). It was found that of the 

undissolved phosphoric acid and lime, 44 to 72 per cent, and 26 
to 67 per cent, respectively, could be dissolved in carbonic or acetic 
acids. 

Eugling (loo* cit) states that the calcium salts in milk are not 
precipitated by ammonium oxalate. The author finds that 85 per 
cent, of the calcium is precipitated; at the same time there is a change 
in the appearance of the milk whiclx indicates that the reaotions.which 
tak*e place extend to the casein, probably with formation of an ammo¬ 
nium salt. Serum obtained by sodium chloride, and that obtained by 

‘ o o 
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alcoliolj are both precipitated by ammonium oxalate, just like the 
serum produced by rennet. Eugling’s negative result with alcohol 
serum was, no doubt, due to the presence of alcohol, which is shown 
to prevent the formation of calcium oxalate. 

With regard to the decrease in the acidity in milk, observed by 
Schafier (loo. cit.) to be produced by the action of rennet, it is found 
that if the casein is made to separate in a finely divided state, so that 
the whole of it may come into contact with tbe alkali, and if, at the 
same time, unnecessary dilution of the curdled milk is avoided, the 
acidity of the milk remains constant. Boiling has no effect on the 
acidity of milk. 

The belief that casein in milk is hi combination with calcium 
.phosphate originated in Hammarsten’s observation that the curdling 
of milk by rennet is connected with the presence of calcium salts. 
Hammarsten showed that other alkaline earths may be substituted 
for lime, and that they may be present as sulphates and carbonates, 
and still have the same action (compare Lundberg, Jahresh. Tierchem.^ 
1876, 11). It is shown that calcium phosphate suspended in a casein 
solution does not help the curdling by rennet, but that the presence 
of a soluble calcium salt is necessary; it is immaterial whether the 
salt is phosphate or chloride, &c. 

Accoi’ding to Mayer {MilcJizeitung^ 10, 36), when milk is heated 
at 75° it undergoes a change, and at a still higher temperature, but 
still much below 100°, it loses its power of being curdled. Experi¬ 
ments made by the author show that milk does not necessarily quite 
lose the power of being curdled by being heated at 100°, although 
ttie time required to curdle milk so treated is much lengthened, 
especially with milk of less than, the usual acidity. The reason that 
boiled milk will either not curdle at all, or requires a longer time to 
curdle than fresh milk, is that a pax't of the dissolved calcium salt is 
precipitated as tricalcium phosphate. For the same reason curdling 
of milk by rennet is also prevented, or retarded, by adding more or 
less alkali. In either oase^ the property of being curdled by rennet 
may be restored to the milk by adding acid, passing carbonic anhy¬ 
dride through it, or by tbe addition of a soluble calcium salt, The 
author confirms Schaffer’s statement that boiled milk timted with 
carbonic anhydride curdles more quickly than fresh milk-^ 

F. a M. 

Oxyhsemoglobin in the Bile, and the Spectroscopic Charac¬ 
ters of Bile. By E. Webthkimeb and E. Msysr {Comft 108, 
357—359).—The authors have previously shown that when animals 
are killed by aniline, toluidine, and other substances, which destroy 
the hesmatics, oxyheemoglohin appears in the bile. They now find that 
the same result follows if animals are killed by cold or are subjected 
to low temperatures. In some of these cases tbe spectroscopic 
characters of the bile would seem at first sight to indicate the presence 
of meth^mogiobin, but when reducing agents ui^e added, although 
the bands of reduced heemoglobin become visible, the band of met- 
heemoglobin and two bands corresponding with those of oxyhmmo- 
globiU’still remain. It follows that the bile under these conditions 
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contains a new modification of metbeemoglobin for wbich the antbor 
proposes tbe name cliolomethcemoglohin. It seems to be intermediate 
between tbe colouring matter of tbe blood and that of tbe bile. 
0bolometba3moglobin is a normal constituent of tbe bile of young 
dogs. Contrary to tbe usual statement, tbe bile of dogs of all ages 
gives tbe absorption spectrum characteristic of bilicyanin. 

C. H. B. 

Biliary Acids in Urine during Jaundice. By A. Baelde and 
H. Layrani) {Gompi, rend. Soc. Mol,, 5, 629—630).—In seven cases of 
jaundice produced* in different ways, tbe biliary acids were always 
found to be present by means of Pettenkofer’s reaction. In two mild 
oases, the bile pigment disappeared from tbe urine before tbe bile 
a<iids. 

Px'om this, tbe authors conclude that bile acids occur in the nnne in 
all oases of jaundice. W. D. H. 

Note hy Abstractor. —This conclusion is contrary to that of nearly 
all previous writers on tbe subject (Hoppe-Seyler, Gorup-Besanez, 
Gautier, &c.), and is abundantly contradicted by every-day clinical 
experience, Tbe authors of tbe paper just abstracted give no details 
of tbe method they adopted. W. D. H. 

Urobilinuria and Icterus, By Engel and Kienkr (Compt. rend.^ 
8oo. Mol.j 6, 678—681).—In contradiction to Hayem (8oo. med, des 
hop.^ July 22, 1887), the authors find no urobilin in tbe bile of man, 
ox, and dog. Tbe bilirubin fixed in tbe tissues in jaundice is pi'obably 
there transformed into urobilin, in which form it is more easily 
eliminated in tbe urine. This transformation is, however, not con¬ 
stant; tbe quantity of urobilin which passes into the urine is not 
proportional to the intensity of tbe jaundice; and in certain cases, in 
two of which details are given, a slight jaundice may be accompanied 
with marked urobilinuria; and an intense jaundice with slight 
urobilinuria. W, D, H. 

Tlxe Uriue in Melauuria. By R. v. Jaksch (Zeit* physiol 
13, 385—394).—Tbe examination of the urine in two cases of melan- 
uria IS described. The oases were patients suffering from melanotic 
sarcoma; and in each case tbe urine contained a dark brown pigment. 
Tbe following are tbe chief conclusions drawn The most delicate 
reagent for detecting melanuria is a very dilute solution of ferric 
chloride; this colours the urine black. In urine containing melan¬ 
uria, or its‘chromogen (melanogen), prussian blue is formed when 
the urine is mixed with a nitroprusside .and aqueous potash, and an 
acid added. The prussian blue reaction does not seem to depend on 
the presence of melanin or its precursor; these substances do not 
give the reaction when they are sepax'ated from the urine; it must, 
therefore, be due to some othex* substance excreted at the same time, 
aud apparently some substance 'iwhioh is present in minute quantities 
evfn in normal urine. The same:substanoe is also abundant irx urines 
which are rich XU the indigo-yielding W. B. H. 
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Chemical Composition of Bacillus Tuberculosis. By A. 
Hammerschlag (MonaUh.^ 10, 9—18).—The autlior finds that the 
bacillns can he readily cultivated on the surface of a mixture of 
gelatin and glycerol, in heef-hroth containing glycerol, mannitol, 
grape-sugar, or glycogen, or in a solution of 2 parts of peptone, 
6 parts of glycerol, and 1 pairfc of mineral salts in 100 parts of dis¬ 
tilled water. If it is considered that the whole of the nitrogen 
present, after treatment with alcohol, is in the form of albumin (con¬ 
taining 16 per cent, of nitrogen), the composition of the dried 
bacillus may be taken as 27 per cent, of matter soluble in alcohol, 
8 per cent, of ash, 86‘9 per cent, of albumin, and 28‘1 per cent, of 
cellulose. Bacillus tuberculosis differs considerably from other bacilli 
in containing both a large amount of substance soluble in alcohol and 
ether, and a powerful poison, which may be extracted by exhausting 
the dried bacillus with alcohol G. T. M. 

‘ Loss of Nitrogen in tlie Becomposition of Organic Matter. 
By T. SOHLOESING (Compt rend., 108, 205—211 and 261—267).— 
The substance under investigation was placed in a glass globe with a 
capacity of 760 to 1000 c.o., and if necessary was mixed with moistened 
pumice or was moistened with water. To one side of the globe was 
fused a horizontal glass cylinder, closed at the opposite end, and con¬ 
taining moistened sodium carbonate. A tube bent at a right angle 
was fused into the opposite side of the globe, its vertical and longer 
limb dipping below the surface of mercury in a trough. On the 
upper part of this limb was a bulb which contained a solid acid, such 
as oxalic acid, to absorb any ammonia that might be evolved. After 
the introduction of the substance, the globe was made vacuous, and 
pure air of known composition was admitted. Oxygen was rapidly 
absorbed, and in order to maintain a sufficient quantity of this gas 
in the atmosphere of the globe, known volumes of pure oxygen were 
added from time to time from a special measuring and transferring 
apparatus. At the end of the experimeni., the gas in the globe was 
extracted, passed into a measuring apparatus after removal of any 
ammonia or carbonic anhydride that might have escaped absorption, 
and analysed. 

In all the experiments, the atmosphere in the globe remained more 
or less alkaline in consequence of the evolution of ammonia. The 
average duration of each experiment was about 13 months. 

When lean beef was enclosed in the globe under such conditions 
that the evolved ammonia remained in the atmosphere, or was dis¬ 
solved in the liquid which moistened the beef, very little oxygen was 
absorbed, and very little nitrogen was evolved. If, however, the 
ammonia was continually absorbed, whilst the atmosphei^e was kept 
charged with oxygen, the beef was totally decomposed. 

With 13*076 grams of haricot beans 6111*8 c.c. of oxygen was 
absorbed, and the beans were completely decomposed with the excep- 
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tion of the transparent skins. A considerable quantity of the 
nitrogen was given of£ as ammonia, but only 3*0 c.c, of the free gas 
was evolved. 6*712 grams of cheese absorbed 1687*9 c.c. of oxygen, 
and gave ofE 8*9 c.c. of nitrogen, 70 per cent, of the total nitrogen 
being evolved as ammonia. 8*994 grams of fish absorbed only 
936*7 c.c. of oxygen, 84 per cent, of nitrogen being evolved as 
ammonia, and 2*5 c.c. in the free state. 8*724 grams of horse-dung, 
containing 1*25 per cent, of nitrogen, was moistened with 20 c.c. of 
human urine and 20 c.c. of water. This mixture absorbed 183*5 c.c. 
of oxygen, and liberated 1*8 c.c. of nitrogen, the greater part of the 
nitrogen being converted into ammonia. In the absence of oxygen, 
the dung seems to alter but slightly. 100 c.c. of a cultivation of 
As’pergiUus niger in Haulin’s fluid containing 0*0564 grams of 
ammoniacal nitrogen and 0*0465 gram of nitric nitrogen, absorbed 
2797*4 c.c. of oxygen, and liberated only 0*6 c.c. of nitrogen. 
0*0055 gram of ammoniacal nitrogen and 0*0416 gram of nitric 
nitrogen disappeared. The mould entirely covered the surface of the 
liquid with its mycelium. 

In all cases, the quantity of free nitrogen evolved was small, and 
hence the results differ from those obtained by J. Eeiset. The latter, 
however, only investigated the earlier stages of the change, whilst in 
the author’s experiments decomposition was always complete, and it 
is quite possible that the evolution of free nitrogen takes place moat 
freely in the early stages of decomposition. 0. H. B. 

Slow Gombustion. of Organic Substances. By T. Schloesing 
{Oom/pt, 108, 527—530).—The experiments with tobacco 

(Abstr., 1888, 979) have been extended to temperatures of 80^^ and 
100°. The microbic fermentation, which is very active at 40®, dis¬ 
appears at 75°, and beyond this point the change is entirely chemical, 
there being no appreciable difference between sterilised and non- 
sterilised material. The alteration in composition is more x^apid the 
higher the temperature. At 70®, half the nicotine was lost after 
52 days, whilst at 80°, 75 per cent, was lost in the same time. At 100°, 
75 per cent, of the nicotine was lost in 20 days. The changes essential 
to the manufacture of snuff become complete in 12 hours at 100°,* in 
8 to 10 weeks at 70°, and only after several months at 40®. Above 
70°, this change takes place with the same rapidity in sterilised and 
non-sterilised tobacco. During the fermentation in mass which is 
adopted in practice, the useful chemical changes take place without 
the direct intervention of living ox'ganisms. The microbes, by pro¬ 
ducing fermentation, raise the tempei*atnre of the mass to a point at 
which the activity of the chemical changes becomes sufficiently great 
to develop the heat necessary for their continuance. 

With farmyard manure, the action of microbes is strongly marked 
even at 75*5®, the amount of carbonic anhydride produced under their 
influence being 15 times as great as that pi’oduoed by the purely 
chemical changes. At 81®, however, the difference between the 
stexnlised and non-sterilised manure becomes inappreciable, and the 
activity of' the microbes ceases. No combustible gases are evolved. 

When the manure is heated in a slow current of nitrogen at 62°, 
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the sterilised manure undergoes little change, but that which contains 
microbes gives off carbonic anhydride, methane, and no hydrogen. At 
66®, the evolved gas contains carbonic anhydride and hydrogen, but no 
methane. The amount of carbonic anhydride is much less than when 
air is present. 0, H. B. 

Rdle of Formaldehyde in the Assimilation of Plants. By 0. 
Losw (Ber., 22, 482—484).—^After brieffy stating the grounds 
against Liebig’s view that oxalic acid is the first product formed in 
plants from carbonic anhydride, the author tries to show that Baeyer’s 
theory on this subject is the more probable. The fact, proved by 
Bokorny, that methyl alcohol can he converted into starch in the 
chlorophyll cells of algse is evidence in favour of Baeyer’s theory, and 
the objections raised to this theory, based on the poisonous nature of 
formaldehyde, may he met by the statement that many plants and 
bacteria assimilate or produce substances which in slightly larger 
quantities have a powerfully poisonous action on the organisms them¬ 
selves, Formaldehyde is so readily condensed that, under certain 
conditions, it could not accumulate in plants, and for this reason will 
probably never be isolated from the leaves by distilling. It piobably 
combines with the hydroxy-groups of the active albumin in the 
protoplasm of the chlorophyll granules immediately after it is formed, 
amd is in some way prevented from reacting with the amido-gi‘oupR. 
Graphic formnlse are given showing how the formation of sugar may 
be supposed to take place. F. S. K, 

Sources of the Nitrogen of the Graminese and Leguminosse. 
By H. Hkllkiegel and H, WtupARTH (Ann. Agronom.y 15,5—36, from 
Beilageheft Zeitsoh. Muhensmher-Ind., Nov., 1888),—This paper con¬ 
tains a fuller account of the experiments referred to in a pi'eliminary 
note last year (Abstr., 1888, 742), The cultures made in 1883.—1887 
include barley, oats, peas, buckwheat, lupins, and sanfoin. The pots 
employed were of glass, with holes at the bottom, and the soil con¬ 
sisted of quartz sand,, used for glass making, from 4—8 kilos, being 
in each pot, and each kilo, containing 0'0027 to 0'0054 gram of 
nitrogen. The nutrient solution contained definite quantities of 
.potassium phosphate, potassium chloride, magiiesium sulphate, and 
calcium nitrate, containing nitrogen in quantities of 0*000, 0*007, 
0*028, 0*066, 0*112,0*168, 0*224, and 0*336 gram. From 0*1 to 1 per 
cent, of calcium carbonate was added to the sand, and the plants were 
watered with distilled water free from ammonia in regulated quanti¬ 
ties, so as to keep the percentage of moisture in the soil always 
within certain limits favourable to growth. The seeds were selected 
with great care as to uniformity, and were first allowed to germinate, 
then sown in the pots, and after the seedlings appeared, half were 
removed from each pot, leaving only those absolutely uniform in size, 
height, <Se;c. Oats and barley behave alike: without nitrate, there is 
no development beyond the reserve in the seed, and with varying 
J.^uantities of nitrate the harvest of dry matter obtained is directly 
g^TOljortionalto the nitrate added, and, moreover, the same quantity 
gives always the same weight of dry matter, even in 
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ferenfc years, For every milligram of added' nitrogen, increases of 

and 96 milligrams of dry matter are obtained with barley and oats 
respectively. The harvest always contains less nitrogen than the soil, 
seed, snd manure, taken together, and when the added nitrate is 
diminished, the nitrogen in the harvest is diminished in the same 
proportion. 

When nitrogen is withheld or is insufficient, the plants do not die, 
hut there is no production of new matter, the new organs, even to 
the empty grain spikes, being produced solely at the expense of the 
older leaves, which are successively exhausted and withered. 

Sterilisation of the soil and the pots on the one hand, and the 
addition of the microbes contained in the washings of cultivated soil 
on^he other hand, cause no variation in the above results. 

JPe&iS behave quite differently. Some plants languish in a soil 
diiprived of nitrogen, and never develop beyond the reserve material 

the seed; but others suddenly acquire new life, develop rapidly, 
,jAnd yield a crop equal in weight to that obtained with a good supply 
/of nitrate, the amount of nitrogen in the crop compared with that 
contained in the soil, seed, and nitrate (if any), vai 7 ing from a slight 
loss to a very large gain (over 1 gram in many instances). This 
gain occurs also when the pots are placed in a glass cage (as in 
Boussingault’s experiments), the air of which is carefully deprived of 
all traces of combined nitrogen; it must, therefore, be due to the free 
nitrogen of the air. When the soil is sterilised by heat, and the 
pots and seeds by washing with very dilute mercuric chloride, peas 
behave like oats and barley; there is no gain of nitrogen from the 
air, but good crops result proportionally to the quantity of nitrate 
supplied, and no tubercles are formed on the roots. In all cases 
where there is a gain of nitrogen, tubercles are formed on the roots. 
Their formation can be I’endered certain by adding to the sterilised 
soil (with or without nitrate) the washings of a small quantity of 
arable soil, but the kind of soil, or the crop that has been grown in 
it, greatly affects the result. Wlien these washings are boiled (or 
even heated to 70®) before being added to the sterilised sand, they 
inactive, Tims (the authors infer) the assimilation of free nitrogen 
from the air by peas, lupins, &c., is not a function of the plant as 
such, nor can it take place when the growth is in a sterilised medium, 
but it is connected with the presence of microbes, and with the de¬ 
velopment of tubercles on the roots. J. M. H, M* 

Variations of the Internal Atmosphere of Hants. By J. 

PEYEOtJ (Oompt rend. Soc. hiol.^ 6, 699—702),—The composition of 
the internal atmosphere of plants is always different from that of the 
air. Oxygen is always present in smaller quantities and carbonic 
anhydidde in larger quantities than in air (Oompi. rend.^ 2nd June, 
188o). The gases, however, vary in different plants of the same 
species, and in different parts of the same plant; , from a large 
number of experiments, the following conclusions are formulated 
with regard'to soma of these variations:— 

1. The proportion of oxygen in the leaves presents, in the 24 bourse 
oscillatory movements, in whicli there are two minima, one between 
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7 and 9 A.M., and the other between 4 and 6 p.m. ; and two tnaxima, 
one about midday, the other about midnight. These movements are 
independent of the seasons, of the action of chlorophyll, and of the 
atmospheric temperature. The maximum of the night is generally 
higher than that of midday. 

(2.) The proportion of oxygen increases in the leaves on agitating 
them with the air. 

(3.) The proportion of oxygen varies with age j the young leaves 
enclosing less than the adult leaves, aud these less than the etiolate 
leaves. 

(4.) The proportion of oxygen is less in plants grown in the sun¬ 
light than in those grown in the dark. 

(5.) Plants with persistent leaves inclose more oxygen than de¬ 
ciduous or annual plants. 

(6.) The coloration of the leaves has no influence on their gaseous 
contents. 

(7.) The absolute quantity of carbonic anhydride is greater than 
the diminution in the quantity of oxygen in proportion to nitrogen. 

(8.) Any condition unfavourable to the development of the plant 
increases the proportion of oxygen; the opposite condition diminishes it. 

(9.) The quantity of carbonic anhydride given out is less than that 
of the oxygen absorbed; there is thus a real assimilation of the 
oxygen, v W. D. H. 

Products of the Decomposition of Albuminoids in Plants. 

By W. PaXiLAXUR (Ohem. Gentr,, 1889, 23, from Ber. deut, botan* GeselL^ 
6 , 296—304).—Experiments carried out to determine the nature of the 
products of the decomposition of albuminoids in wheat in the absence 
of free oxygen, showed these to be principally tyrosine and leucine 
with very little asparagine. The last-named substance is present in 
the plant during the first few days, but becomes changed to ammo¬ 
nium succinate when the plant dies. Considerable quantities of 
asparagine can only be formed from the albuminoids in the presence 
of free oxygen; it is thus the result of oxidation, and not of dissocia¬ 
tion. J. W. L. 

Decomposition of Protexds in Green Plants kept in the 
Dark. By B. Schulzs and B. Kisser (Lcmiw, 36, 

1—8),—The formation of asparagine in green portions of plants kept 
in the dark was observed by Borodin and confirmed by Muller 
33, 311), whilst the simultaneous loss of proteids was proved by 
experiments made by Schulze and Bosshard (iUd.^ 33, 117). The 
object of the experiments described in the present paper was to deter¬ 
mine whether this decomposition of proteids also takes place in 
growing plants when light is excluded. Oat plants, in pots, were 
allowed to grow until 45 or 50 cm. high; half of the plants wore then 
cut down just above the ground and quickly dried. The remaining 

S lants were kept in a dark room for seven days, and then cut and 
ried like the others. The plants which had been kept in the dark 
were partially yellow, but some of the leaves had a fairly bright green 
colour. The following analytical results were obtained with the 
plants not kept in the dark {a) and with those kept in the dark for 
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seven days (6). The numbers represent the percentages in dry sub¬ 
stance :— 



a. 

h. 

Total nitrogen. 

..« 3*43 

3-60 

Nitrogen as proteids . 

... 2-64 

1-44 

Non-proteid nitrogen . *.., 

... 0-79 

2-16 


The decomposition of prote’ids was, therefore, very considerable. 
The oat plants which had been kept in the dark were examined for 
asparagine, which was separated and determined by Sachsse’s method. 
The amount of nitrogen present in asparagine (and glutamine ?) was 
0*713 per cent., corresponding to 59 per cent, of the nitrogen of the 
decomposed proteids. Besides asparagine (and glutamine?), com¬ 
pounds of the xanthine and hypoxanthine groups seem to be formed. 

The plants which were not kept in the dax^k contained only traces 
of amides. 

Attention is drawn to a paper by Palladin (jBer. d$ut, hotan, Oesell,^ 
6, 205), containing the I'esults of experiments which further confirm 
the results of Borodin and Schulze, and also to experiments on the 
decomposition of albuminoids in plants in an atmosphere free from 
oxygen (preceding Abstract). N. H. M. 

Occurrence of an Insoluble Oarbobydrate in Red Clover and 
Lucerne. By E, ScHunzE and E. Steiger {Landw. Versuchs’^Btat*^ 
36, 9—13).—It was previously shown (Abstr., 1887, 460) that the 
seeds of Ltepinus luteus contain an insoluble carbohydrate (paragalac- 
tin), which, when heated with dilute acids, yields galactose, and is 
converted by the action of nitric acid into mucic acid. A carbohy¬ 
drate having similar properties is found to be also present in red 
clover and lucerne. 

The finely powdered, air-dried, red clover (200 grams), which was 
cut when in full flowor, was extracted with a mixture of ether and 
alcohol and treated with a malt extract at 60^^60®. The solution was 
removed by means of a pipette, and the residue treated with cold 0^4 to 
0*5 per cent, aqueous potash; after removing the potash, the residue was 
washed with water until no longer alkaline. The substance was boiled 
with 2^- per cent, sulphuric acid and the sugar determined. The 
amount of sugar, calculated as dextrose, was found to be 6*06 grams. 
When the sugar is evaporated down to a syrup, dissolved in nitric 
acid (sp. gr* 1T6) and evaporated on a water*hat.h, R considerable 
quantity of mucic acid is obtained; it is therefore probable that the 
sugar solution contains galactose, as this is the only known glucose 
which is converted by nitric acid into mucic acid. As more than one 
sugar is pi*esent, an exact determination was not possible, and the 
number given above can only be considered as approximate. 

Air-dried Incerne (100 grams), treated in the manner described 
above, yielded 2*476 grams of sugar, calculated as dextrose. The 
sugar, when oxidised with nitric acid, yielded mucic acid, but much 
leas than the sugar from red clover., If. H. M, 
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Soluble Carbobydrates in the Seeds of Leguminous Plants, 

By W. Maxwell (Landia. Versiichs-Btat', 36, 15—21).—Very finely 
powdered seeds of ¥aha vulgaris (600 grams) were extracted three 
times with hot 70 per cent, alcohol, and the soinble carbohydrates 
separated by Schnlze’s method. Cane-sugar and a substance having 
the properties of a galactose were found. 

The seeds of Yicia sativa also contain cane-sugar and galactose. 

The seeds of Pisum sativum yielded an extract which gave the 
same reactions as those for the seeds of Faha vulgaris and Vivki 
sativa, and may, therefore, be presumed to contain the same com¬ 
pounds. 

The total amount of soluble carbohydrates was determined by 
extracting the finely powdered seeds with water at 37—40®, filtering 
and precipitating the filtrate with a small amount of phosphotungstio 
acid, and again filtering. The solution was boiled with hydrochloric 
acid for three hours (compare Saebsse, Ghem, Centr., 1877, 732) and 
the sugar determined by titration with Fehling’s solution. Owing to 
the presence of sugars of unequal reducing power, the results are only 
approximate; the sugar found in the extract was calculated as dex¬ 
trose, and then the number reduced to a carbohydrate of the formula 
CeHioOs. The following are the mean percentages of soluble carbo¬ 
hydrates in dry substance :—Faha vulgaris^ 4*227; Vida sativa, 4*851; 
Pisum sativum, 6*218 (compare Stingl and Morawski, Ahstr,, 1886, 
829, and 1887, 686; O’Sullivan, Trans., 1886, 58 and 70). 

N. H. M. 

Morjilune in Escholtzia Califomica, By Baudbt and Adtuan 
{Ohmn. G&ntr,, 1889, 197, from Pharm. Zeit., 34, 23).—This plant, 
which belongs to the Papaveracese, has been used in America as a sub¬ 
stitute for opium. The authors have found morphine in it, in addition 
to another base and a third substance, probably a gluoosidc. 

J. W, L. 

New Source of Coumariu. By H. Molisch and S, Zmihbl 
(Oheni. G&uir., 1889, 17, from Ber. deut botan, Oeselh, 6, 363-—358)* 
—Ooumarin has been found in the plant, Ageratum mexioanum, one of 
the Oorapositm. During life the plant docs not smell of ooumarin, but 
the odour is apparent after death. In what state of combination it 
occurs, the authors could not determine. The principal part is found 
in the leaves; the blossoms and roots containing but very little. 

j yy 

Andromedotoxiu in the Ericaoese. By P, 0, Pluooe (Arch. 
Pharm, [3], 27, 164—^172).—Generally the parts of the plants were 
cut up and extracted with water, the infusion was purified by means 
of neutral and basic lead acetate, the lead removed by hydrogen sul¬ 
phide, and the solution, after concentration in a vacuum, repeatedly 
shaken up with chloroform. Both chemical and physiological tests for 
the detection of andromedotoxiu were applied to the residue obiained 
.on evaporating the chloroform solution. So far, the following plants 
have been found to contain andromedotoxiu:— Andromeda japonica, 
A, polifoUa, A, cateshaei, A. oalyculata. A, poUfaUa augusiifaUa,‘'Rho** 
dmmdrcm ponticum, E. chrysanthemum, S. hyhridum, E. maximum, 
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Azalea indicat ami Kalmia latifolia. , The following do not contain 
andromedotoxin:— Bihododendron liirsutwiit Ledum jpahistret Olethra 
arboreUt G. alnifoliut Arctostaphyllos officinaliSt Oliimajphila umhellatat 
Oxydendron arhoreumt and GauUheria ^rocumhens. J. T. 

Lecithin in the Seeds of Plants. By E. Schulze and E. 
Steioeb (Zeit. physiol. Chem.t 13, 365—384).—The estimation of the 
amount of lecithin from the percentage of phosphorus in the ethereal 
extract of powdered seeds has given very variable results, both in the. 
hands of previous investigators and in the commencement of the 
pi’esent research. The reason for this appears to be that the treat¬ 
ment of the finely powdered seeds with cold ether only dissolves part 
of the lecithin present; hot alcohol dissolves a conside)*able quantity 
of a substance rich in phosphorus from the seeds after iheir treatment 
with ether; on evaporating to dxyness the alcoholic exti-act thus 
obtained, a residue is left which is largely soluble in cold ether, 
and from which fatty acids and choline aurochloride were prepared. 
It is, therefore, lecithin. This lecithin probably exists in the condition 
of a loose combination with some other substance in the seeds, and 
this compound is decomposed by treatment with boiling alcohol. 
Bearing this source of error in mind, a number of quantitative estima¬ 
tions were made:— 

Contained in dry seed substance. 

Phosphorus in ether- 
alcoholic extract, Lecithin, 


Seeds of per cent. per cent. 

Impinus luteus' . 0*060—0*061 1*55—1*59 

Sojahispida . 0*068 1*64 

Vioia saliva .. 0*047 1*22 

Faha vulgaris . 0*031 0*81 

Triticum vulgare ........ 0*025 0*65 

Secale cereah .......... 0*022 0*57 

Hordetm distiohon ...... 0*028 0*74 


Linum usitatissimum .... 0*034 0’88 

In further researches, it was shown that etiolated lupin buds contain 
much less lecithin than the seeds; that is, a considerable amount of 
this substance is used up during the process of germination and 
growth. W. D. H. 

Influence of Carbonic Oxide on (termination. By G. Linos- 
siER (Compt rend. Soc. Biol. 5, 565—566).—Seeds of cress, lettuce, 
and millet were gi'own in artificial atmospheres consisting of oxygen 
(which was always present in the proportion in which it exists in the 
atmosphere), nitrogen, and carbonic oxide in variable quantities. 
Some specimens were exposed to the light, others grown in the dark. 
They were also grown in different conditions of temperature. It was 
found that the plants germinated perfectly well, and in the light, 
chlorophyll grains appeared in m atmosphere containing as much 
79 per cent, of carbonic oxide. When such a large proportion of 
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carbonic oxide is present, the germination is a little slower than in the 
air; bnt 50 per cent, or less of the gas makes no appreciable 
difference; germination occurs as quickly as in atmospheric air. 
Clande Bernard (Legons sur les efets des suhst. fox. et medic,, p. 200) 
found that air containing a sixth of its volume of carbonic oxido 
stopped germination : it is probable that the gas he used was impure, 
and that the deleterious effect on vegetation was due to such im¬ 
purity. W. D. H. 

Fertilising Properties of the Water of the Nile. By A. Muntj5 
(Oompt, rend., 108, 522—524).—The Nile water at the time of rising 
on September 6th, 1888, contained in solution per cubic metre— 

NgOs* PflOg. CftO. 

4T0 0-40 3-66 48*00 

The same water at a depth of 0*6 metre in the middle of the Great 
Nile contained during the time of rising from 1*7 to 2‘5 kilos of 
suspended matter per cubic metre, the mean being 2*2 kilos. This 
consisted mainly of clay, calcium carbonate, and organic matter, and 
had the following percentage composition:— 

Organic 

SiOg. AI2O3. Fe^Og. KgO- MgO. CaCOg. PgOg. matter. H3O. 

53‘07 14-57 10-21 6-67 1*07 3*13 0*19 2*87 7*41 

The organic matter contained 0*11 of organic nitrogen, and 0*31 of 
the potassium oxide was soluble in acids. This analysis differs from 
those of previous observers, especially in the low proportion of organic 
matter. Probably the earlier investigators regarded the total loss on 
ignition as due to organic matter. The mud is very finely divided, 
and hence its constituents are in a very readily assimilable form. The 
calcinm carbonate present prevents the clay from caking, and thus 
keeps the mass porous. 

It is evident that the suspended matters of the water and not the 
dissolved constituents are the chief fertilising agents. The following 
table shows the quantity of useful constituents in solution and in 
suspension per cubic metre. 


N, P2O5, KgO. CaO. 

In solution.. 1*07 0*40 3'66 48*00 

In suspension. 3*00 4*10 150*00 70*50 

0. H. B. 


Manuring of Rice. By 0. 0. Georodson (JBied, Oentr., 1889, 
167—169).—There is considerable difficulty in manuring rice grown 
on irrigated land, hut the author has applied ammonium sulphate, 
potassium carbonate, and superphosphate to several plots, and found 
the best results to follow from an application of these thaw com¬ 
pounds, according to the requiremeaits of the plant as indicated 
by the composition of the soil. Ammonia greatly increased the 
growth but not the peld of grain, and if this manure were in excess 
then the size and weight of the grains suffered, and the straw was in- 
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creased at tlie expense of the ^ain; on tlie other hand, the quantity 
of grain was increased by the superphosphate whilst potash took up a 
naedium position as to effectiveness. 

The manuring of rice grown on volcanic tufa was easier of accom¬ 
plishment than when the land was under irrigation; nitrogenous 
manuring when alone or in combination had no effect, but potash and 
superphosphate are capable of increasing the yield of grain. One 
point was especially noticed, that the rice grown on the tufa bore a 
smaller amount of corn in proportion to the straw than did that 
grown on irrigated land. B. W. P. 

Cultivation of Potatoes. By A. Giraud {Compt rend., 108, 
525—627).—A large number of experiments show that although 
small tubers may have great reproductive power, the weight of the 
yield is comparatively small. Medium-sized tubers, however, give 
practically the same result as the largest, and are therefore the most 
suitable for seed. It is important to select the seed tubers from heavy 
roots, since even large tubers from small roots usually give inferior 
crops. The power of producing a satisfactory yield seems in fact to 
be hereditary. It is found that the heaviest roots are associated with 
the most vigorous aerial vegetation. 0. H. B. 

Assimil^ition of the Phosphoric Acid in Basic Slag, By 
PjETERMANN (Bied. Centr., 1889, 158—165).—Basic slag has been 
compared with superphosphate and with sodium nitrate and potas¬ 
sium chloride, separately and mixed with phosphates; the crops were 
spring wheat and oats; the land light and heavy. As a result, it was 
found that when other food constituents were present in sufficient 
qnantity, the phosphate of basic slag was readily assimilated, and the 
increased yield on land containing only O'l per niille P 2 O 5 was 
very great, whilst it was less so on land containing 0‘65 per mille; 
in fact, no recognisable difference was noticed between the two phos¬ 
phates; the calcium present in the basic slag seems to have no 
separate action, as it has been supposed to have, even on land poor in 
lime (1’55 per mille), neither are the iron oxides present in any way 
detrimental to the formation of sugar or starch in sugar-beet or 
potatoes* On land poor in phosphates, sodium nitrate or potash pro¬ 
duced no effect unless basic slag or superphosphate was also added, 

B* W. P. 

Manuring with Pish Guano. By Pstermank (Bied. Oenir,, 
1889, 165—167).—Bish guano (free from fat) when mixed with kainite 
or alone, was found to he a good and paying manure for potatoes ; no 
increase of diseased tubers was noticed, B, W. P. 
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Detection of Free Sulplniric Acid in Aluminium Salts. By 

E. Bgger {ZeiL anal. Chew.,, 27, 725—728).—The colour reactions 
obtained by warming a mixture of cholic acid and cane-sngar wil.li 
sulphuric acid haye been shown by Mylius to result from the formji- 
tion of furfuraldehyde, of which substance 1 part in 20,000 of watcT 
is sufficient to produce the effect. ■ Furfuraldehyde and sulphuric acid 
produce red colours with the following substances also—Isopropyl 
alcohol, isohntyl alcohol, allyl alcohol, trimothyl carhinol, dimethyl 
ethyl carhinol, amyl alcohol, oleic acid, petroleum; but not with ethyl 
alcohol, normal propyl alcohol, capryl alcohol, acetic acid, isobutyric 
acid, acraldehyde, or benzene. A mixture of cholic acid and furf uralde^ 
hyde is likewise a most delicate reagent for sulphuric acid, a distinct 

red colour being produced by 1 c.o. of acid. To detect free acid 


in a salt, the substance is powdered, moistened with water, and digested 
with ether-alcohol, which after 24 hours is filtered ofi‘ and evapox*ated 
to 1 o.c. before adding the cholic acid and furfuraldehyde. Using 
20 grams of substance, the reaction appears capable of detecting 
O’Olff per cent, of free acid, but in aluminium sulphate 0*08 per cent, 
is the limit. 

Jorissen^s test, as used by Hager (Abstr., 1887,182), is much less 
sensitive, requiring about 10 times as much acid, whether alone or 
mixed with magnesium sulphate. With zinc sulphate, aluminium 
sulphate, and alum, however, carefully freed from acid, the reaction 
was always obtained when the, salt was reduced to the finest powder, 
but not when it was only coarsely crushed. M. J. S. 


Estimation of Phosphorus and Sulphur in Iron. By M. A. 

V. Reis (Ohem. Gentr,, 1889, 115, from 8iahl u , Msen, 8, 827—881). 
—After washing the ammonium phonphomolybdate precipitate on the 
filter with dilute nitric acid, the author recommends that it shall be 
divssolved in 15 c.c. of ammonium citrate (solution, prepared by dis¬ 
solving 10 grams citric acid in 100 c.c. ammonia, sp. gi\ 0‘91) and finally 
washed with dilute ammonia. Phosphoric acid is then precipifiited 
as ammonium magnesium phosphate, which is free from iron under 
these circumstances. The sulphur is determined by fusing 5 grams of 
the iron with 5 grams of a mixture of magnesia and sodium carbonate 
(2 pts. to 1 pt.) for 10 minutes; after cooling aguin, the mass is 
jjounded up, and again fused, with frequent stirring. After cooling, 
the mass is digested with water, the sidution oxidised with hydrogen^ 
peroxide, and the sulphuric acid precipitated with barium chloride. 

J. W. L. 

Estimatiou of Nitrogen by KjeldahPs Method. By E. Aubik 
and Aiiik {Oompt, rend., 108, 246—^248).—The results obtained by 
this method were compared with those obtained by means of soda- 
lime. Tie, soda-lime used was prepared by slaking 600 grams qf 
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calcium oxide with a solution of 300 grams of sodium hydroxide in 
tvn equal weight of water; 25 to 30 grams of soda-lime were mixed 
wM'th 0*5 gram of the substance, and a layer of 50 mm. of granular soda- 
Hme was placed before and behind the mixture in the combustion 
tribe. If too small a quantity of soda-lime is used, the results are too 
low, and this cause has greater influence than diflrerences in the mode 
of heating. With Kjeldahl’s method, 0*5 gr.im of substance was 
heated with 20 c.c. of strong sulphuric acid and 0*5 c.c. of mercury. 

The substances examined included casein, albumin, grains of cereals, 
legumes, forage plants, urea, alkaloids, and soils, and in all cases the 
quantity of nitrogen obtained by KjeldahTs process was equal to that 
obtained with soda-lime, and in many cases it was higher. 

C. H. B. 

Source of Error in the Estimation of Nitrogen by Kjeldahrs 
Method. By M. Zecchini and A. Vtgka (Ohem. Gentr.^ 1888, 1628, 
from 8taz, s^p&rim. agric. itah^ 15‘, 298—304).—In order to prev’ent 
a loss of ammonia when neutralising the sulphuric acid mixture with 
slkali, the authors recommend that the latter shall be introduced into 
the liquid through a funnel, after the flask has been connected with 
the condenser. It is also recommended to pass a current of fiir 
through the apparatus. J. W. L. 

Estimation of Total Nitrogen in. Urine. By 0. ns Coninck 
(CrmpL rend, Soo, hiohf 5, 540—641).—It is found in comparative 
estimations of the total nitrogen in urine by the methods of Kjeldahl 
and of Dumas, that they do not give concordant results when the urine 
contains certain alkaloids. The three alkaloids specially studied were 
pyridine, picoline, and lutidine; these three compose a homologous 
series, and lend themselves very well to comparative experiments, as 
they have about the same solubilities, and. are eliminated in approxi¬ 
mately equal quantities in the expired air, in the saliva, and in the 
urine. 

The proportion of total nitrogen in such urine is from , 2—3^ per 
cent, lower by Kjeldahl’s method, and this loss inorenses with the 
molecular weight of the alkaloid employed. This appears to bo of 
some importance when it is considered that the simplest ptomaines yet 
isolated contain eight atoms of carbon. In urine containing ptomaines 
(and the same is true for leucomaines), KjeldahTs method, therefore, 
is likely to produce serious erroi‘S. W, D. H. 

Estimation of Ammonia (ready formed) in Manures* By 
J4. ZsoGHTiiri and A. VaoHA (Ghmn, Gentr,, 1888, 1628—1629, from 
Staz, sperim, agric. ital, 15, 276—290).—The authors find that if 
magnesium ammonium phosphate is distilled with magnesia, all the 
ammonia is not set free, and therefore when determining the amount 
of ready formed ammonia in manures, &c., they should be previously 
treated with cold dilute hydrochloric acid, after which all the ready 
formed ammonia may be set free by magnesia and distilled oflf. 

J. W. L. 

Detection of Nitrateein Soil. , By B. Beakk (Bied» 1889, 
148—149).—Frank (this vol., p. 71) has stated that sand grains in soil 

VOU. LYi. 2 a; 
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give indications of the presence of nitrate with diphenjiamire, whereas 
Kreusler (this voL, p. 547) denies this, and attributes the reaction to 
the presence of manganese and iron oxides. In this article, Frank 
repeats his statements, and declares that on those spots where ferric 
oxide occurs the diphenylamine remains colourless ; he does not allow 
that the non-appearance of the blueing after the ignition of the sand 
is any proof of the absence and destruction of the nitrate. 

^ B. W. P. 

Detection of Minute Quantities of Arsenic. By F. A. 
Fluckigbb (Arch JPharm, [3], 27, 1—30).—GrutzeiFs method is far 
more sensitive than any other; this is based on the formation of the 
yellow compound, AsAg 3 , 3 hr 03 Ag, by the action of arsenious hydride 
on silver nitrate; under the action of water, the yellow compound 
becomes black, owing to tbe formation of arsetiious oxide and metallic 
silver. A convenient apparatus consists of a glass cylinder, 10 cm. 
high, about 25 c.c. capacity, and with a neck of cm. diametex'. 
For the production of hydrogen, hydrochloric acid of 1*036 sp. gr. 
(7*3 per cent. HCl) with small bars of pure zinc, or sul|)huric acid of 
1*055 sp. gr. ( 8 ^ per cent. H 2 SO 4 ) may be used; 4 c.c. oi the acid and 
1 gram of the zinc give a moderate and sufficient current. The mouth 
of the vessel is covered with a couple of layers of filter-paper twisted 
about the neck. A small piece of filter-paper is now moistened hy 
means of a single drop of a saturated solution of silver nitrate, which 
has been slightly acidified with nitric acid, and is twisted over the 
other two layers. If no yellow stain appears within an hour, the 
underside of the paper is also examined. It is well to conduct the 
operation away from too much light. The reaction is exceedingly 
sensitive; 0*001 milligram of arsenious anhydride can be well detected. 
Mercuric chloride is almost as sensitive as silver nitrate as indicator 
for this process, with the advantage that the yellow stain thus pro** 
duced is not affected by light and water. Sodium-amalgam and other 
reagents were tried for the generation of hydrogen, but the process 
described was found most suitable. The presence of a trace of 
sulphide in the zinc may cause error both with silver nitrate and 
mexouric chloride. The purity of the zinc should therefore be asoor* 
tained by treating 10 grams for two houi’S in the absence of light, 
when no change should appear in silver or mercury paper. It is 
very desirable that zinc bars of 5 mm. diameter at the most should 
he obtainable, which by the above test would give no indications of 
sulphur, arsenic, phosphorus, or antimony. The application of the 
process in various directions is shown; it is much more sensitive than 
Marsh’s test, and gives comparable results in a short time. 

J, T. 

New Test for Carbonic Oxide Poisoning in Blood. By 

EL Katayaha i^Ghem. Omtr^, 1888, 1638, from yirchow\^ AtcMv^ 114, 
53—64).—^The blood is diluted with 50 vols. of water, apd to 100 c.c. 
of this liquid 0:2 c.c,. of yellow ammonium sulphide (100 grams , of 
fresh, colourless ammonium hydrosulphide with 2*5 grams sulphur), 
and 0*2—0*3 c.o. of 30 per bent, acetic acid are added, and the whole 
.gently ,mixed. . Blood containing . carbonic Oxide causes^ ,a bright 
f>ied^Oaloration, whereas with, normal blood the colour is greenish^grey# 
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The apectroscopical analysis shows that the spectra of snlphomet- 
heemoglobin and carbonic oxide haemoglobin are combined. 

J. W. L. 

Volumetric Estimation of Carbonic Acid. By E. Jager and G, 
KRiise (Zeit, anal. Ohem.^ 27, 721—724).—The carbonate, contained 
in a flask connected with a Hempel’s bni'ette, is decomposed by some¬ 
what concentrated hydrochloric acid (sp. gr. 1*001) delirered from a 
small burette whose jet passes through the cork of the flask. The 
smallest possible volume of acid is used, so as to reduce the correction 
for solubility of the gas in the saline solution produced to an 
amount which may safely be neglected. M. J. S. 

Estimation of Carbonic Anhydride in Air. By F, Sohtb- 
LOWSKi (^Zeit anal. Gliem., 27, 712—721).—The method is based on 
the fact that gases of unequal specific gravity separated by a porous 
plate will difiuse until a certain dijfierence in pressure on the two 
sides of the plate is attained. A glass cylinder filled with soda-lime 
and crystallised calcium chloride is covered by a glass plate having 
the porous plate at its centre. Upon the glass plate stands a bell-jar, 
through which the air, dried by crystallised calcium chloride, is aspi¬ 
rated. A pressure gauge containing petroleum shows the difference 
of pressure in the two vessels. Since the carbonic anhydx'ide which 
diffuses through the plate is immediately absorbed by the soda-lime, 
the difference of pressure is proportional to the percentage of car¬ 
bonic anhydride in the air in the bell-glass. The value of the scale 
is ascertained by substituting concentrated sulphuric acid for the 
.soda-lime, and filling the bell-glass with air saturated with water- 
vapour at a known temperature. The apparatus then serves as a 
hygrometer. On dividing the reading of the pressure-gauge by the 
tension of the water-vapour, the quotient is the diffusion value (a) of 
the porous plate. This is different for every plate, but for the same 
plate remains constant for years. The percentage of carbonic anhy¬ 
dride (a?) in a specimen of air is then given by the formula a? = 

a X /if 

where c is the difference in pressure in the two vessels as shown bv 
the gauge, and h the barometric pressure (in millimetres of mercury) 
^at the time. Comparison of the indications of the instrument with 
gravimetric determinations covering a wide range, shows an agree¬ 
ment sufficiently close for practical purposes. M, J. S. 

Detection of Mercury. By J. KLEtur (Arch. Fharm>.^ 27, 
73—77).—The test employed is the converse of Nessler’s ammonia 
test If a mercuric chloride solution is treated ^ with potassium 
iodide until the solution again becomes clear, - then with sodinm 
hydroxide, and finally with a few drops of ammonium chloride solu¬ 
tion, a yellow or brown turbidity arises according to, the amount of 
mercury present. The limit of the test for mercuric chloride is about 
I ; 81,000, whilst the stannous chloride test has :a limit of about 
1 ^ 40,000 to 50,000. The former test may; however, on account of 
its characteristic colour, very well supplement the latter. The test 
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can be applied to blood, nrine, and other organic substances after 
oxidising with by.drocblorie acid and potassium chlorate. J. T. 

Analysis of Mixtures containing Aluminium, Calcium, and 
Magnesium. By L. Blum {Zdt anal 27, 706—712).—In an 

earlier communication, the author recommended the precipitation of 
the alumina by the addition of only a small excess of ammonia, 
which was not to be boiled out completely (Abstr., 1888, 324). He 
now compares results obtained by this process with those of a double 
precipitation as prescribed by Fresenius. In the second precipita¬ 
tion, much ammonium chloride was px’esent, owing to the necessity 
for the use of much hydrochloric acid in dissolving the precipitate. 
The doable precipitation yielded lower numbers for the aluminium, 
owing to the more complete removal of the calcium and magnesium, 
hut the calcium also came out lower, as did also the suni of the 
three bases. The magnesium was higher. The total loss is trace¬ 
able to the solubility of both calcium oxalate and magnesium ammo¬ 
nium phosphate (chiefly the latter) in strong ammonium chloride 
solutions. In cases of double precipitation, it is therefore necessary 
to remove the ammonium salts by ignition before precipitating the 
magnesiumi. M. J. 8. 

Separation of Zino from Nickel. By H, Baubignt {Gompl 
rend.^ 108, 236—238).—The author has previously shown (this voL, 
p. 346) that the quantity of free sulphuric acid required to prevent 
the decomposition of ^inc sulphate by hydrogen sulphide varies with 
the volume of the liquid. When the quantity of free acid present 
does not exceed five or six times the weight of the acid in the salt, 
the method is available in analysis, and if the solution is sufficiently 
dilute, practically all the zinc is precipitated after saturating the 
liquid with hydrogen sulphide and allowing it to remain for about 
eight hours. Acetic acid does not dissolve zinc sulphide, and even if 
present to the extent of 25 per cent, it does not prevent the pre¬ 
cipitation of the sulphide from the sulphate provided the liquid 
contains no free sulphuric acid. Previous observations have shown 
that these facts may be utilised for the separation of zino from cobalt, 
nickel, and other metals which are not precipitated by hydrogen 
sulphide in presence of acetic acid. 

The operatioix is conducted with au acetic acid solution of the 
sulphate containing not more than 3 grams of salt per litre. After 
saturating with hydrogen sulphide, it is allowed to remain two to 
three^ hours, and the precipitate is washed with 10 per cent, acetic 
•acid containing hydrogen sulphide. The nickel in the filtrate is 
thrown down in the usual way by heating it to 70—75^, and allowing 
it to remain in a closed vesselafter saturating with hydrogensulphide. 
Ho acid except acetic acid must be present in the free state, and, if 
necessary, ammonium acetate may ho added to the solution. 

If the quantity of nickel present does not exceed one-third that 
of the zinc, the addition of acetic acid is not necessary, since the 
sulphuric acid liberated from the zinc sulphate keeps the nickel in 
^olutipn. . 0. H. B. 
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Separation, of Zinc from Cobalt. By H. Baubigny (Oompt.rend., 
108, 460—453).—The method of separation by means of hydrogen 
sulphide which succeeds in the case of nickel and zinc (preceding 
Abstract) is not applicable in the case of cobalt and zinc, unless the 
proportion of cobalt is very small. The zinc sulphide carries down 
cobalt sulphide even under conditions in which cobalt alone would not 
be precipitated. This result seems to be due to a secondary action of 
the zinc sulphide on the cobalt sulphate. 

A fairly accurate estimation can, however, be made if the liquid 
contains a quantity of free sulphuric acid equal to the quantity of 
combined acid in the cobalt and zinc sulphates. The separation is not 
quite complete, but if one of the metals is present in small proportion 
the error is very small. In other cases, the first precipitate of zinc 
sulphide should be reconverted into sulphate and the process repeated. 

0. H. B. 

Separation of Nickel from Cobalt. By E. Fischer (Chem, 
Omtr., 1889, 116, from Berg, Huttenm, Zeit,^ 47, 453).—A rapid 
method for the separation of these metals is the following:—The 
alkaline (potash) solution of the two oxides is boiled with hydrogen 
peroxide, which oxidises the cobalt to sesquioxide. After cooling, 
potassium iodide is added, then hydrochloric acid, and the solution is 
titi'ated with sodium thiosulphate. J. W. L. 

Detection of Manganese. By J. Klein (Arch. Bharm. [3], 27, 
77—79).—Small quantities of manganese may be detected by t]i% 
precipitate or dark coloration which is obtained on the addition of 
hydrogen peroxide to an alkaline or ammoniacal manganese solution. 
Cobalt is the only element that reacts similarly. An excess of am¬ 
monium, chloride and ammonia reduce the sensitiveness of the test; 
if these be replaced by sodium hydroxide, the sensitiveness increases. 

J. T. 

Destruction of Organic Matters in Toxicological Investiga¬ 
tions. By F. Mabino-Zucoo (Ohe^n, Omtr,, 1888, 1698, from Bend* 
Acad, dei Idncei [4], 4, 203—207).—The substance is covered with con¬ 
centrated nitric acid, and nitrogen tctroxide is passed into the mixture, 
heat being applied when the liquid has become green. 1 kilo, of meat 
may be completely destroyed in half an hour, and the fat may be re¬ 
moved fi'om the surface after cooling. Experiments with definite 
quantities of arsenic, copper, and zinc showed that the method is 
well suited for the purpose. ' , J. W. L. 

Cyanogen and its Compounds in the Products of Coal Dis¬ 
tillation. By M. A. Peni)Ri:6 (Chem* Oentr., 1889, 43, from J. 
Qasbelemht. u* Wdsservei^sorgmg, 31, 10Q6—1010),—The author re¬ 
commends the following method for the determinaluon of the cyanogen 
compounds formed in the distillation of coal. Ammonia water is 
acidified with nitric acid, and precipitated with argentic nitrate, the 
precipitate collected, dissolved in ammopia, and reprecipitated with 
nitric acid, and the weight of the cyanide and tkiocyanafe determined; 
it is then dissolved in potassium cyanide and the sulphur oxidised to 
sulphuric acid, which is determined as barium sulphate. From these 

2 a? 2 
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data the amounts of cyanide and thiocyanate are obtained. The 
hydrogen sulphide is determined by means of K 1/10 zinc chloride; 
the hydrogen thiocyanate in the filtrate is precipitated with argentic 
nitrate, and the total sulphur finally determined by oxidation with 
bromine. J. W* L. 

Examination of Spirituous Liquids. By J. Tkaube (Zeit 
anal. Ghem., 28, 26—45).—The author, whilst adopting the principle 
of Elsworthy’s inclined capillarimeter (Trans., 1888, 102), prefers 
the original form of his own apparatus, giving an oblique position 
only to the upper part of the tube and scale. The angle of inclina¬ 
tion in the instruments made under his instructions is such as to give 
difierenees two or three times as great as in the original form. The 
form of stalagmometer figui^ed in the Bericlite (20, 2646), whilst 
giving drops of great uniformity, is difficult to construct, on which 
account many of the instruments sent out agree only approximately 
with the published tables. A return to the earlier form 1^, 

1872) with a capillary point is recommended. For concentrating the 
fusel oil in a small portion of the solution, potash is found more 
advantageous than ammonium sulphate (Abstr., 1888, 92). As little 
as 0’02 or 0*03 per cent, of fusel oil can be detected in a 20 per cent, 
spirit by the stalagmometric method without concentration, but by 
using a potash solution of appropriate strength (sp. gr. 1*24), less 
than 1 part of fusel oil in 10,000 can be quantitatively estimated. 

Rose’s method of determining fusel oil consists in shaking the 
spirit with chloroform, the volume of which increases proportionslly 
to the fusel oil present. Other impurities, such as aldehyde, also 
augment the volume of the chloroform, and that to a greater extent 
than fusel oil, whilst their influence on the capiliarimetric and 
stalagmometric methods is extremely small. 

The vaporimetrio method is highly suitable for estimating the more 
volatile impurities. The first runnings consist in great part (80 per 
cent.) of aldehyde. The presence of this substance increases the 
vapour-tension of alcohol of every strength. The effect of fusel oil 
on^ the vapour-tension depends on the proportion of water present., 
With less than 80 per cent, of water present, fusel oil lowers the 
vapoux’-tensionj at about 83 per cent, of water the influence of fusel 
oil is zero; with more dilute spiiit fusel oil increases the vapour- 
tension,^ The raising or lowering of the vapour-tension is closely 
px^portional to the percentage of impurity : 1 part of aldehyde or 
10 parts‘of fusel oH in 10,000 of alcohol can be detected by this 
method. Even this degree of sensitiveness is, however, insufficient 
for the detection of the traces of impurity by which the value of a 
spirit may be greatly affiected. Windisch’s test for aldehyde is more 
delicate. A solution of aldehyde in 100,000 parts of alcohol shows a 
distinct green fluorescence when a few o.c. are treated with a small 
quantity of metaphenylenediamine hydrochloride and allowed to 
remain for an hour or two. The brown coloration attributed to 
aldehyde by Windisch is not characteristic. Fusel oil gives no colour 
with this reagent., - , M. J; S. 
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Terreirs Eeaction for Testing the Colouring Matter of 
Wine. By L. Weigert (Ghem. Gentr.^ 1888, 1692, from MUt. chem.- 
physiol, Versuchs-IStat^ Klosierneubiirg hei Wien.^ 5, 150).—The author 
considers the precipitation of the colouring matters with lead acetate 
of more value than with, hot concentrated hydrochloric acid, and he 
further finds that the colour of the solution of the precipitate in 
alkalis is not green, but varies to all shades of brown, and also that 
the older the wine, the less trustworthy becomes the test. 

J. W. L. 

Tests for Archil, Cochineal, and Magenta in Wine. By P. 

Palmieri and P. Casoria (Ghem. Gentr,, 1888, 1594, from Ann, CTiim, 
Farm,, 8, 141—143).— A. strip of flannel is dipped into the wine 
previously heated to 70—80°, and to which aluminium acetate has been 
added. Pure wine colours it yellowish-brown; if archil is present it 
is coloured amaranth-red. 

A still better test is to render the wine alkaline with barium 
hydroxide, and to boil the flannel in the filtrate. Pure wines do not 
colour it, but archil dyes it amaranth-red, which becomes violet when 
treated with ammonia. 

The ether extract of natural wine becomes decolorised by ammonia, 
whereas in the presence of archil it is coloured violet. 

Flannel dipped in hot dark-coloured wines, and afterwards treated 
with ammonia, becomes greenish if pure; cochineal causes a fast red, 

archil a violet, and magenta a fugitive red colour. J. W. L. 

/ 

Reagents for Mercaptans. By G. DenigIis {Oompi, rend., 108, 
350—351).—A solution of isatin in sulphuric acid, so well known as 
a reagent for thiophen, may also be used as a reagent for mercaptans. 
When a small quantity of a 1 per cent, solution of isatin in sulphuidc 
acid is mixed with a few c.c. of the strong acid and a small quantity 
of the mercaptan, or, better, its alcoholic solution, is added to the 
mixture, a green coloration is produced. Ethyl sulphide, sulphurous 
anhydride, and hydrogen sulphide do not give this reaction. A method 
of applying the test which is applicable to mixtures of mercaptans 
with other liquids, is to suspend a drop of the isatin solution at the 
end of a glass rod and introduce it into the upper part of the vessel 
containing the liquid. The coloration is obtained even when very 
small quantities of mercaptan are present, and if the coloured drop is 
transferred to a few c.c. of sulphuric acid and the process is repeated 
several times, a coloration of considerable intensity can be imparted 
to the acid. The reaction was obtained with methyl, ethyl, propyl, 
butyl, isobutyl, and amyl mercaptans, but is not given by the corre¬ 
sponding sulphides. 

Aldehydes and higher alcohols interfere, and in presence of these 
compounds the liquid may he agitated for a shorfi time with a solution 
of sodium or potassium hydroxide and then mixed with a small 
quantity of* sodium nitroprusside. A red-violet coloration is produced. 
It is due to the action of the nitroprusside on a sodium or potassium 
derivative of the mercaptan and not to the fortaatiou of an alkaline 
sulphide, since the liquid gives no black precipitate; with iead salts. 

The alkyl sulphides and sulphurous anhydride do not give this 
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reaction. In presence of hydrogen sulphide or metallic sulphides, an 
alkaline solution of lead oxide should be used. Black lead sulphide is 
thrown down but does not interfere with the production of the colora¬ 
tion. C. H. B. 

Estimation of Raffinose in the Products of Beet»sugar 
Manufacture. By J. W. GaxNiNO (JSeit anal.^ Ohem.^ 28, 45—57). 
—The German official method consists in determining the rotatory 
power (P) before and (J) after inversion by hydrochloric acid (com¬ 
pare Creydt, Abstr., 1887, 306), from which the percentages of sac- 

O’olSSP — J 

charose and raffinose are calculated by the formula S = -—^ ” 

0’845 

p _ a 

and R = when 26’048 grams of substance has been taken. 

l*o5 


This method is, however, applicable only to mixtures containing 
3 per cent, or more of raffinose, and fails altogether to detect such a 
quantity as 0*3 per cent. Soheibler^s method (Abstr., 1887, 306) for 
the concentration of the raffinose, as also the later one of Lotman, 
based on the precipitation of the raffinose by lead acetate from the 
methyl alcohol solution, give results which are too high. This is due 
to the fact that absolute methyl alcohol dissolves not only the raffinose 
but also the greater part of the molasses constituents. On the other 
hand, lead acetate precipitates some saccharose as well as the raffinose 
from strong methyl alcohol, and although by the gradual addition of 
Water the amount of the saccharose precipitated diminishes more 
rapidly than that of the raffinose, it is not possible to find a point at 
wHch complete separation takes place. In alcohol of 60—70 per cont., 
neither carbohydrate is precipitated by lead acetate. These properties 
furnish, however, a method for concentrating and determining mere 
traces of raffinose. 100 grams of the solid sugar is shaken for some 
time with 150 c.c. of commercial wood-spirit, to which a few drops of 
potash alum solution have been added. 100 c.c. of the solution is 
measured offi and 40 c.c. of the alcohol is distilled oil from it. To the 
residue, 20 c.c, of water is added, and then lead acetate, as long as a 
precipitate is produced. A little moist aluminium hydroxide is then 
added, with water to 100 c.c. After shaking, it is filtered and a 
portion polarised. 50 c.c. of the same filtrate is heated to remove the 
alcohol, made up again to 50 c.c., and inverted by adding 5 c.c. of 
hydrochloric acid of 36 per cent, and plunging for 10 minutes into 
water of 68^ 


Products which do not readily give up their raffinose to dry alcohol, 
may be dissolved in the smallest quantity of hot water, neutralised 
with alum, mixed with the w^ood-spirit, cooled, and shaken for an 
hour with a little sugar powder. The greater part of the saccharose 
then crystallises out free from raffinose; The rotatory power of both 
i^gars is somewhat greater in wood-spirit solution than in water. 
The following formula is for the solution in 60—70 per cent, wood- 
spirit, examined with a Laurent's polarimeter, for which 16*26 grams 
is the normal quantity. 

<44 - 0•5^) -P -- 102J / ^ 

■ i l8(44 - + 102(75 + 0-50 - 


100 c,e. 
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N^w Test for Thymol. By L. tan Itallie {Arch. Pharm, [3], 
27, 228).—To a solution containing thymol, some drops of potassium 
hjdilate solution are added, and so much iodised potassium iodide 
solution that the solution becomes yellow, thus containing only a 
little free iodine. A beautiful red colour is obtained on gently warm¬ 
ing; this gradually becomes more intense,^but disappears after a 
time or on warming more strongly. The test detects about 1 : 20,000 
of thymol in water. Other phenols examined did not give this coloi*a- 
tion. J. T. 

Characteristic Reactions for Aldehyde. By BT. Borntrager 
(Chem. Gentr.^ 1888, 1527, from Chem. Tech. Zeit.y 6, 739).—Pure 
aldehyde is not changed by fuming nitric acid; the presence of alco¬ 
hol, acetal, or amyl alcohol causes a very violent reaction imme¬ 
diately. Acetic acid also is not attacked by nitnc acid. Other reactions 
of aldehyde are those “with solutions of silver, and with magenta and 
sulphurous acid; with potassium iodide and starch-paste, it gives a 
blue coloration, and it bleaches indigo. Acetal may be distinguished 
from alcohol, aldehyde, amyl alcohol, and acetic acid by its reaction 
with magenta and sulphurous acid, which is immediately bleached. 
Acetic acid with this reagent gives a deep-red coloration only wheu 
heated, no reaction in the cold; it is thus distinguished from other 
substances with the exception of aldehyde. Acetic acid is reduced 
by sulphurous acid to aldehyde when heated, and the solution becomes 
red. J. W. L. 

Goldenberg^s Method of Estimating Tartaric Acid. By H. 

Hkidenhain {ZeiL anal. Ghem.y 27, 681—706).—The following 
points connected with this method were submitted to examination:— 
When potassium hydrogen tartrate is precipitated from an aqueous 
solution by alcohol, the amount remaining in solution is practically 
the same with all proportions between the limits of 2 vols. and 
12 vols. of alcohol (95 per cent.) to 1 vol of aqueous solution, being 
about 16 per cent, of the whole when the mixture remained in repose 
for 16 hours, but only 4 per cent, when the liquid was vigorously 
stirred for 5—15 minutes and filtered five minutes later. The per¬ 
centage amount not precipitated was greater when the proportion of 
alcohol added exceeded 12 vols. The tartrate is quite insoluble in 
alcohol of 95 per cent. It begins to dissolve in alcohol of 90 per 
cent., and the solubility increases rapidly with fmther dilution. A 
neutral solution of potassium acetate decomposes potassium hydrogen 
tai*trate, so that the addition of a small quantity of alcohol produces 
no precipitate, whilst a large quantity throws down normal tartrate. 
After addition of enough acetic acid to form potassium diacetate, 
alcohol throws down the potassium hydrogen tartmte, but not com¬ 
pletely ; a further quantity of acetic acid increases the amount of the 
precipitate, and a large excess is not injurious. As little as O'75 milli¬ 
gram in 10 c.o. of aqueous solution containing potassium acetate and 
much free acetic acid will give a precipitate when mixed with 100 c.o. 
of alcohol. In this case also, stirring, for five minutes is more efficient 
in promoting precipitation than 16 hours* repose. 
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Endeavouring to apply the above principles to the details of 
Goldenberg’s method, the results still came ont low.^ This appears to 
be due to the precipitation of a part of the tartaric acid as normal 
tartrate. It can be obviated by a double precipitation performed in 
the following manner:—1*88 grams of the potassiiim hydrogen tar- 
trate and grams of .potassium carbonate are dissolved in 50 c.c. 
of water in a tared basin, 1*5 c.c. of glacial acetic acid is added, and 
the mixture is evaporated to 10 grams; 3 c.c. of acetic acid is now 
stirred in, 100 c.c. of alcohol added, and the mixture is again vigor¬ 
ously stirred for five minutes. After half an hour it is filtered and 
washed several times with strong alcohol by decantation, keeping the 
precipitate in the basin. The precipitate is now dissolved in hot 
water, 1*6 c.c. of acetic acid is added, and the solution is again 
evaporated, taking care to wash down the sides of the basin. When 
the contents are reduced to 10 grams, a further quantity of T5 c.c. of 
acetic acid is added, and the liquid is cooled; 10 vols. of alcohol are 
then added, together with 0*5 c.c. of a strong solution of potassium 
acetate. The mixture is stirred for five minutes, filtered after half an 
houi’, washed with alcohol until the washings are perfectly neutral, 
and titrated. By this method 99*8—99*9 per cent, was obtained. 
With paper filters, it is difficult to avoid turbidity in the filtrate; 
Gooch’s apparatus is more suitable, M. J. S. 

Methods for Detecting the Adulteration of Butter. By 
0. Busaita (Ohem, Gentr.^ 1888, 1597—15V'8, from Staz. sperm* 
agric, itaL^ 15, 47—8b).—Having compared all the best known 
methods for the detection of butter adulterants, the author considers 
the Eeichert-Meissl method as modified by Wolluy the best, and that 
butter fat, 5 grams of which yield volatile acids equal to 27 c.o. or 
more K/10 alkali, may he considered pure; if the volatile acids equal 
less than 27 c.c. but more than 21*8 c.c. the butter should be further 
tested, whilst if the volatile acids equal less than 21*8 c.o., the butter 
may be undoubtedly condemned. J. W. L. 

Detection of Cotton-seed Oil in Olive Oil By B. Hiksohsohn 
and by J. Biel (Arch, Pharm. [3], 27, 32, from Pharm, Zeit, Muss,,, 
27, 723).—3 to 6 c,c. of the oil to be tested is placed in a test-tube 
with 6 to 10 drops of a solution of 1 gram of crystallised gold 
chloride in 200 c.c. of chloroform; the tube is placed in boiling water, 
and heated for 20 minutes; no red coloration should appear. Experi¬ 
ments made with the following oils showed that they were indifferent 
to gold chloride under the above conditions: earth-nut, hempseed, 
linseed, poppy-seed, almond-kernel, mustard-seed, sesame, and sun¬ 
flower-seed, and wine-lees. Cotton-seed oil alone was found to take a 
coloration, rose-red at first, passing to cherry-red. On the other hand, 

, cotton-seed oil is not detected equally well when mixed with other 
oils; the test does not succeed at all in drying oils, it succeeds very 
well in earth-nut, sesam6-seed, almond-kernel oils, &c., and best of all 
in; olive , oH, even 1 per cent, showing a raspberry-red colour m 
20 minutes. , , ^ 
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According to J. Biel (Pharm, Zeit,), 5 per cent, of cotton-seed oil 
in lard can be detected with, certainty by gold chloride. J. T. 

Cotton-seed Oil and Beef Fat in Lard. By J. A. Wilson? 
(Ghem. News^ 69, 99—100),—The author has noticed that cotton-seed 
oil, after keeping, loses its power of reducing silver nitrate, whether 
alone or mixed with lard; this is, therefore, an unsatisfactory test. 
He considers Hubl’s reaction the best and most delicate, and has 
obtained the following results with it 


Iodine absorption per cent. 




Minimum. 

Cotton-seed oil. 

. 110-11 

106-00 

Linseed oil. 

. 140-10 

148-07 

Stettin rape oil. 

. 102-76 

100-43 

Castor oil. 

. 83-40 

— 

Palm oil. 

. 52-40 

51-01 

Olive oil. 

. 84-00 

78-50 

iN'eat’s foot oil. 

. 70-70 

70-00 

Cocoanufc oil. 

. 9-35 

8-07 

Lard. 

. 60-00 

57-10 

Beef fat. 

44-00 

43-26 

Mutton fat ...... 4. .. 

. 46-19 

45-18 

Bone fat.............. 

. 49-58 

46-27 

Tallow...... 

. 41-98 

40-01 


It is also observed that small percentages of cotton-seed oil can be 
detected by the action of sulphur chloride (compare Abstr., 1888, 
1348; 1889,318—320). D. A. L. 

Adnlteration of Lard. By G. Ambuhl (Okem. 12, 1521— 
1622; compare this voL, pp. 319—320).—Three tests are recommended 
as simple, rapid, and eAcient, for the detection of cotton-seed oil in 
lard:—1. Determination of apparent gravity at 100® in the author’s 
apparatus; lard indicates 60—62®, cotton-seed oil 68—70®, most 
American lards 64—66®. 2. The reduction of Bechi’s silver nitrate 
solution. 3. Maumen4’s reaction; the autho^ finds that lard ^ves a 
rise of 13—15®, cotton-seed oil 50—62®, American lards 30—35 , when 
50 grams of fat are mixed with 10 c*c. of sulphuric acid at a constant 
temperature of 40®. D. A. L. ' 

Oil of Anise. By J. 0, Umnbjy (Pham. J. Tram. [3], 19, 647— 
649).—The paper relates mainly to the solidifying point of commercial 
‘‘oil of anise.” This was formerly regarded as properly the product 
of Pimpinella anisum, but liable to adulteration with, or even to sub¬ 
stitution by, tbe oil of star-anise, anisatwm. The test that 

has been relied on was that tbe solidifying point of the former is 
between 10® and 15®, whilst the latter congeals at about 2®. The 
author contends, however, that when agitation is avoided, the oil from 
JUumm anisatum may, like w:ater,>b 0 cooled-below its normal solidi- 
fying point, and that it is this abnormal point wMch has been pre- 
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viously observed and recorded, wMlst tbe true corig’ealitig temperature 
differs so little from that of the other oil that the test practically fails, 

E. E. 

A Delicate Reaction for Pine-wood Resin. By T. Moiuwrki 
{Ghem, Oentr., 1888, 1630, from Ghem, Zeit, 12,1321--132>2).«-The 
resin is warmed gently with 5 c,c. of glacial acetic acid in a dry test- 
tube, and, after cooling, a drop of concentrated sulphuric acid is 
allowed to flow down the sides of the tube; as the liquids mix, 
a coloration varying from bright red to violet is produced. This 
reaction is recommended for testing the size of paper for resin. 

J. W. L* 

Detection of Antifebrin in Phenacetin. By J. Schroder 
(Arch. Fharm. [3], 27, 226—228).—The two compounds are very 
similar in their physiological action, and probably phenacetin is 
frequently adulterated with the much cheaper antifebrin. Both 
compounds are partly decomposed in the organism; phenacetin 
yielding two non-poisonous compounds, phenetidine, NHa’CeH^’OEt, 
and para-amidophenql, whilst antifebrin yields the poisonous com¬ 
pound aniline, Antifebrin when boiled with dilute nitric acid gives 
aniline and acetic acid, a reaction utilised as follows:—0*5 gram of 
phenacetin is boiled with about 6 o.c. of water, cooled, and filtered. 
The filtrate is boiled with potassium nitrite and dilute nitric acid; then 
a drop or two of Plugge’s phenol test is added, add the solution is 
again boiled. If no red colour appears, antifebrin is either absent, or 
present in less quantity than 2 per cent, J. T, 

Estimatioii of Methaemoglobin in the Presence of Oxy- 
hsemoglobin. By E, Lambling (Oompt. rend. Soc. Biol [2], 5, 473— 
475 ).—It has been stated (this vol, p. 531) that in the vacuum of an air- 
pump a certain amount of methamoglohin maybe formed in a solution 
of oxyhaemoglohin; the oxygen of this latter compound is not removable 
by such mechanical means.. The oxygen is. however, removable by 
powerful reducing agents, such as ammonium sulphi<le and indigo- 
white, tbe reduction in each case stopping when hmmoglobxTi is formed. 
The following method is suggested as one to be adopted in determining 
the amount of methsamoglohin when mixed in solution with oxy* 
limmoglobin. A stream of hydrogen is passed tln^ough the mixture; 
this displaces the oxygen of oxyhsemoglobin and leaves the metlisemo- 
globin intact: the liquid is then treated with indigo-white, and the 
quantity of indigo-blue formed measures the volume of oxygen yielded 
by the methsemoglobin. The quantity of methmmoglohin can be thus 
easily calculated, as the author finds, like Otto (Pjiiiger^s Archlv, 31, 
246), that oxyhsBtnoglobm and methsemoglobin both yield the same 
percentage of loosely combined oxygen. W. 3D. H. 
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Calculation of Atomic Refractions for Sodium Light, Bj E. 

CONBADT {Zeit. physihal, Ohem., 3, 210—227).—The calculated values 
given are for hy^'ogen TOol, chlorine 5’998, bromine 8’927, iodine 
14T2. In the case of carbon, the author distinguishes between 
carbon which is directly united to carbon and hydrogen alone, and 
carbon which is also united to oxygen; the first has an atomic 
refraction of 2'501, the second 2'592. For oxygen, three values are 
given: the oxygen of an hydroxyl-group, 1*521, the oxygen of an 
ether, 1*683, and the oxygen of an aldehyde, 2*287. The value given 
for a double bond is 1*707. H. C. 

Contact-potential of a Metal and its Salts. By H. Pell at 
(Gompf, rend.,, 108, 667—669).—When a metal such as mercury is 
allowed to run into an electrolyte, and the stream of metal is con¬ 
nected by a wire with a layer of the same metal at the bottom of the 
vessel, evidence of an electric current is generally obtained. If the 
metal which runs in is isolated, it acquires a constant potential after 
a very short time. The E.M.F. of a battery in which one element is a 
stream of running metal is quite different from that obtained with 
the same metal at rest. Experiments were made with mercury, and 
with liquid amalgams of copper and zinc, which in ordinary batteries, 
b-ehave like copper or zinc alone. The normal difference of potential 
between a metal and a solution of one of its salts in contact with it 
is nil. The E.M.F. of a cell of the Daniell type is the sum of the 
difference of potential between the two liquids in contact and the 
difference of potential which would exist if the two metals were in 
contact. From this it follows that the difference of potential between 
two salts of the same acid, phs the difference of potential between 
the two metals in contact, is proportional to the quantity of heat 
developed by the substitution of the one metal for the other in the 
salt of the particular acid which is present. 0. H, B. 

Electromotive Forces of Thin Layers of Hydrated Per¬ 
oxides. By K. ScHiiBBEB {Ann. Phys. Ohm- [2], 36, 662—671).— 
The question of the limiting tliickness of thin layers below which 
they cease to show the ordinary properties of the material of which 
they are composed is one of considerable interest in molecular physics, 
and has attracted the attention of a considerable number of investi¬ 
gators (compare Riicker, Trans., 1888, 222). As would naturally be 
expected, the limiting values obtained in the case of any given sub¬ 
stance vary considerably according to the nature of the phenomenon 
employed as a criterion. 

For,capillary phenomena, the limits according to Plateau, Quincke, 
and Reinold and Riicker, is about ;60 micromillimetres, using the 
term micromillimetre to denote the millionth part of a millimetre. 

you LVf. 2 y 



662 


ABSTRACTS OF OHBMIOAL PAPERS. 


Eor tlie phenomena of electromotive force, the limit accordint? to 
Oberbeok is from 1 to 3 micromillimetres, whilst with respect to 
optical phenomena, such as the alterations in phase due to thin silver 
plates, Wiener (Ann. JPhye. Oheni. [2], 31, 669), gives tho limit at 
about 4 micromillimetres. 

The substances selected by the author for his experiments were the 
hydrated peroxides of manganese, lead, and bismuth, deposited electro* 
lytically, and his principal object was to determine whether the limit 
depended in any way on the complexity and oonstitutioii of the 
molecules. These substances, moreover, had the advantage oyer 
metals that they did not undergo any change through contact with 
air, and that it was easy to be sure of the layer being of uniform 
thickness by means of the uniformity in colour exhibited when this 
was the case. There was, moreover, no danger of solution taking 
place during the experiments, as happened in Oberbock^s investiga¬ 
tions owing to the impossibility of attaining an absolutely neutral 
solution. In the case of the oxides ,of manganese and lead, the 
specific weights of the layers were found to be in very close agree¬ 
ment with those calculated from the current strength and the time, 
hnt in the case of oxide of bismuth the observed values were very 
much smaller than the calculated ones, and therefore in this case 
it was impossible to obtain any quantitative results. In the ease 
of the oxide of manganese, the author found that, assuming the 
specific weight to be the same as that given by Wernecko, namely, 
2*58, the limiting thickness below which the B.M.F. of polarisation 
ceased to be constant was about 250 micromillimetres. As long as 
the thickness exceeded this value, the B.M.F. was about 0'17 of a 
Daniell. As the layers became thinner than this limit, the B.M.F* 
was found to increase until it reached a maximum of 0*314 Daniell, 
with a thickness of 47 micromillimetres, assuming the chemical com¬ 
position and density to remain nnchanged. It then fell suddenly to 
0*22 of a Daniell, and remained sensibly constant until the thickuess 
diminished to about 2’3 micromillimetres. 

The B.M.F. then again underwent a sudden fall, bringing it doivn 
to the value 0*04 of a Daniell, at which it remained constant. In 
the case of peroxide of lead, the author found that the B.M.F* of 
polarisation remained constantly equal to 0*26 of a Daniell until the 
limiting thickness of 71 micromillimetres was attained, after which 
the B.M.F., instead of increasing as in the former case, giadually dimi¬ 
nished until the layer was only 40 micromillimetres in thickness, when 
its value was 0-22 of a Daniell It then fell much more rapidly down 
to 0*17 of a Daniell at a thickness of 33 micromillimetres, where it 
remained constant until the thickness was diminished to 4*8 micro- 
millimetres, it then again fell rapidly, and reached the value 0 for a 
thickness of 1*5 micromillimetre. iVom these results, it follows-that 
the limiting thicknesses of the layers of hydrated perotide of man¬ 
ganese and lead were 2*3 and 4*8 micromillimetres respectively, these 
being the thicknesses at which the last and most noteworthy fall in 
the B.M.F. was observed. These values are in close agreement with, 
those obtained by Oberbeck, namely, 2*7 for tine, 1*73 for cadmium^ 
and 0*68 for copper, and they show that the compound molecules did 
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not differ essentially in behaviour from elementary bodies. These 
compound molecules do not behave like elements when the thickness 
is somewhat greater, but the author considers that the variations in 
E.M.F. observed when the thickness of the layer was varied, were 
not due to the action of molecular forces proper, but to some variation 
in chemical composition which might very possibly consist in a change 
in the amount of water in the peroxide. 

In conclusion, the author states that the thicker layers showed the 
well-known colours of thin plates, and up to a thickness of about 150 
mieromillimetres the colour was uniform over the whole plate, whilst 
with thicker layers bands were seen of a colour somewhat different to 
that of the rest. As the thickness was gradually diminished, the last 
colour observed was a faint yellow, and it ceased to be visible a little 
above tbe limiting thickness at which the last rapid fall in E.M.F. 
took place. ^ G. W. T. ^ 

Initial Phase of Electrolysis. By IT. Piltschikoff (Oompt rend.^ 
108, 614—616),—When a current is passed between similar metallic 
electrodes immersed in a salt of the same metal, electrolysis takes 
place whatever the E.M.F. of the cux'rent, but if the cathode consists 
of a more electropositive metal, Lippmann has shown that electro¬ 
lysis requires a certain minimum E.M.F. With gold and zinc electrodes 
in zinc sulphate, platinum and silver in silver nitrate or chloride, and 
platinum and copper in copper sulphate or nitote, the minimum 
E.M.F. required is practically the same in all cases, and is 0*036 of 
the E.M.F. of a Daniell cell. The minimum E.M.F. required to pro¬ 
duce visible electrolysis under these conditions is within certain 
limits independent of tbe nature of the acid in the salt, the concentra¬ 
tion of the solution, and the relative heats of combination of the two 
metals, and their E.M.F. of contact. It is, however, greatly affected 
by the physical condition of the surface of the cathode. The pheno¬ 
menon is conditioned by the relation between the molecalar energy ^ 
the surface of the electrodes, or in other words by the relation between 
the energy required to separate n molecules of metal from the surface 
of the anode and that liberated by the deposition of n molecules on 
the surface of the cathode. The differences seem to he due to 
differences between tbe molecular, pressures of the superficial layer of 
the anode and the superficial layer of tbe deposit im the cathode, and 
may alter as the layer of deposited metal on the cathode increases in 
thickness. 0: H. B. 

Eleotrol 3 rtic Polarisation by Metals. By KT. Piltsohikoff 
{GompL rend,., 108, 898—900). (Compare preceding Abstract.) 

In a system consisting of a platinum cathode, a copper anode, and a 
solution of cupric sulphate, the opposing electromotive force with an 
anode of compact copper was equal to 0*038 of a Daniell cell, whilst 
with an anode of crystallised electrolytic copper it was 0*025 of a 
Daniell. , ^ . 

When the electromotive force tending to produce electrolysis is 
smallei* than the opposing electromotive force, ;^olarisation of course 

2 y 2 
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takes place; but the question arises whether the cathode is polarised 
by hydrogen or by the metal of the electrolyte. ^ 

- With a platinum cathode and copper anode in a solution of cupric 
sulphate, the time required for the appearance of copper on the 
cathode becomes greater and greater as the electromotive force 
applied to the electrodes diminishes. With an electromotive force of 
0*028 of a Daniell cell, half an hour is required to produce a visible 
deposit of copper, whilst with an electromotive force of O'OOb of a 
Daniell, 40 hours is required for the deposition of a minute speck of 
copper on the cathode. These numbers refer to an anode of compact 
copper; with an anode of crystalline electrolytic copper and an electro¬ 
motive force of. 0-0025 of a Daniell, there is a well-developed deposit 
of copper in 40 hours. 

A gold cathode, a zinc anode^ and a solution of zinc sulphate show 
similar phenomena, and hence the author concludes that one metal 
may be polarised by another. C* H. B. 

Electrolytic Behaviour of Mica at High Temperatures. By 
W. H. SoHOLTZE {Ann, Phys, Ohem. [2], 36, 655—662).—Warburg 
has shown (Abstr,, 1884, 1241) that when a layer of glass between 
two mercury electrodes is traversed by an electric current, a badly 
conducting layer of silica is deposited on the side next the anode, the 
result of which is very soon to reduce the strength of the ciUTent to a 
minimum. The layer of silica acts exactly like the dielectric of a 
condenser, of which the mercury and the glass are the two coatings. 
The insulating power of glass at high temperatures, therefore, increases 
with increasing temperature, and at a sufficiently high temperature 
its surface conductivity is very much diminished. The object of the 
investigation described in the present paper was to make similar 
experiments with mica, which the author considered would be of value, 
owing to the various purposes for which this mineral is now employed. 

The mica used in most of the experiments was of the kind known 
as muscovite, and the glass with which in some of the experitnents 
the conductivity of the mica was compared, connistod either of white 
mirror-glass or thin watch-glass. Plates of mica split along the 
planes of cleavage wex*e employed in all the experiments. 

The method of observation was to boat the plates in au oven, and 
determine the change in conductivity by taking galvanometer 
readings at small intervals of time, the galvanometer being included 
in circuit with the plfite. 

The author found that as the temperature was gradually increased, 
the defection of the galvanometer, both in the case of mica and of 
glass, gradually increased up to a maximum, and then diminished to 
considerably less than its initial value. 

The results of the experiments show then that sheets of mica split 
along the plane of cleavage resemble glass in improving in conduc- ^ 
tiyity as tbejempei'ature rires, and also in a maximum conductivity 
being obtained at a certain temperature, after which further increase 
in the temperature causes a diminution in conductivity, which appears 
to approach the value zero when the temperature becomes sufficiently 
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^ A comparison of the results obtaiijjed with mica and glass respec¬ 
tively showed that the mica was at all temperatures a better insu¬ 
lator than the glass. Gr. W. T. 

Voltaic Energy of Electrolytes. By G. Gore (Froc. Boy. Soo., 
45, 268),—Voltaic cells of unamalgamated zinc and platinum in dis¬ 
tilled water are balanced through a sensitive galvanometer, and solu¬ 
tions of substances of known strength are added to one of the cells 
until the needle begins to move. As the energy required to move 
the needle is always the same, the quantities used represent the 
voltaic energy of the substances. A volta-tension series of electrolytes 
is drawn up commencing with chlorine ( + 1,282,000,000), and ending 
with potassium hydroxide (—2*70,985), and a mixture of salts, which 
gives -959,817. H. K. T. 

Detection of Combining Proportions of Compounds by the 
Voltaic Balance. By G. Gore (Ftog. Boy, Soo.., 45, 265—267).— 
This method depends on the fact that “when substances chemically 
combine they lose some of their power of exciting a voltaic couple,” 
Mixtures of two compounds are made in multiple proportions, and the 
amount of each of these solutions required to disturb the voltaic 
balance determined. That solution of which the largest amount is 
required represents the proportion for the constituents which gives 
the greatest amount of bound energy. With mixtures of potassium 
sulphate and nitrate, the least efEeot is observed when tbe constituents 
are in the proportion repi'esented by the composition K 2 S 04 , 2 K 3 Sr 03 . 
In this way the existence in solution of a great number of molecular 
compounds was detected. In every case the constituents were united 
in equivalent proportions. The method may be used generally for 
the examination of the molecular constitution of chemical compounds 
in solution. Although, according to Thomsen, there is no thermo¬ 
chemical evidence of combination when molecular quantities of 
magnesium and potassium sulphates are dissolved, yet the voltaic 
balance gives unmistakable evidence of union. H. K. T. 

Electrical Transport of Dissolved Salts. By A. Chassy 
(O'ompt, rend,^ 108, 616—617).—The simplest case of electrical trans¬ 
port of a salt is presented by a non-electrolysed salt in a solution in 
which electrolysis is taking place, as, for example, zinc sulphate in a 
solution of copper sulphate. During electrolysis, the quantity of the 
non-electrolysed salt inci-eases round the cathode and decreases round 
the anode. A porous diaphragm may conveniently be interposed but 
is not essential, and the phenomenon is quite distinct from electrical 
endosmose. In a mixture of the zinc and copper salts of the same 
acid, the quantity of zinc transported is independent of the concentra¬ 
tion of the solution, and is a function of the relation between tbe 
masses of the two salts. The quantity of zinc transported increases 
in proportion as the ratio of copper to zinc decreases, and is also 
dependent on the intensity of the current and , ihe nature of the acid 
in tbe salts. 

When any two salts, for example, batium and, sodium nitrates, are 
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present in a constant ratio in a mixture of any number of salts what¬ 
ever, the quantity of the two salts transported may vary in absolute 
value, but their ratio remains constant. 0. H. B. 

Determination of the Latent Heat of Pttsion from the 
Reduction of the Freezing Point. By J. ¥, Etkman (Zeit 
physical. Ch&m., 3, 203—209).—The formula given by Van^t Hoff 
(Abstr., 1888, 780) for the molecular reduction of the freezing point, 
0*01976 T 7 ^e, where w is the latent heat of fusion of the solvent, may 
he employed for calculating the latent heat of fusion. Adopting 
Raonlt^s general law for the molecnlar reduction (Abstr., 1886, 763), 
we get 0*01976 = 0*62 x mol. wt., or = 0‘032 T'*/mol. wt. 

The results for the heats of fusion of a number of substances calcu* 
lated from this formula do not agree with those obtained directly, 
however, and this is found to be due to the incorrectness of Raoult^s 
general law. If the number for the molecular reduction obtained by 
e^fperiment be employed a much better agreement is obtained, as the 
anthor shows for a number of substances for which he has deter¬ 
mined the molecular reduction. H. 0. 

Specific Heat of Sea-water of different Specific Gravities. 
By Thoulet and CHEyALniER {Oompt rend.^ 108, 794—-796).—600 c.c. 
of the sea-water, accurately measured, was placed in a platinum 
calorimeter, and a platinum fiask containing 50 c.c. of heated water 
was introduced. The following results were obtained: other values 
obtained by interpolation are given in the original paper, , 

Specific gravity .... 1-0043 1-0073 1*0153 1-0176 1*0232 

Specific heat. 0*980 ‘ 0*968 0-951 0*949 0*^39 

Specific gravity...... 1*0235 1*0290 1*0367 1*0463 

Specific heat.. 0*938 0*927 0*921 0*903 

If n is the number of molecules of water in which each molecule of 
salt is dissolved, and a and h are constants, then the value of 7 , the 
specific heat, is given by the formula 


and this holds good if all the saline matter in the sea-water is taken 
as being sodium chloride. 

If the mean sp. gr* of sea-water is*taken as 1*0232 its mean specific 
heat is 0*939. The specific beat of air at constant pressure is 0*2374, 
and it follows that 1 c.c, of sea-water in cooling through i® will raise 
the temperature of 3129, c.c. of air through I'*. These numbers explain 
the imporiant climatic influence of the sea, 0 . H. H. 

Heat of PoxTQation of Antimony Hydride. By BEBTHEtor 
and P, Petit (Gompt rend,, 108, 546—650).—Antimony hydride was 
. prepared by the action of hydrochloric acid on an alloy of 1 pari of ^ 
ahtim,ony with 2 parts of zinc. The gas obtained, however, only con- 
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tained a small percentage of the antimonj compound. In order to 
determine the heat of formation, the gas was washed, and passed into 
a solution of potassium bromide containing free bromine and acidified 
with hydrochloric acid. Under these conditions, antimony penta- 
bfomide and hydrobromic acid are formed, thus:—SbHs + 4 Br 2 = 
SbBrg + 3HBr. The antimony pentabromide remains in solution. 
A liquid of the same composition is obtained by dissolving antimony 
tribromide in a solution of potassium bromide which contains free 
bromine and hydrochloric acid. The mean of six experiments gave 
for the heat of formation of the gaseous hydride from solnl antimony 
and gaseous hydrogen —84*8 cal., but the four most concordant 
experiments gave — 85'5 cal. It is noteworthy that the heat of 
formation of cyanogen is —74*5 cal., and of acetylene —61*0 cal., and 
yet these compounds are very stable, whereas antimony hydride is 
very unstable. 

The energy absorbed in the formation of the antimony hydride is 
furnished by the action of the hydrochloric acid on the zinc. In 
order to obtain the gas, the alloy must contain at least 5 atoms of zinc 
for each atom of antimo-ny; an alloy of 1 atom of antimony with only 
3 atoms of zinc gives no antimony hydride, as Cooke has previously 
shown. 

The heats of formation of the four hydrides of the nitrogen-group 
are as follows:—ISTHs, + 12*2 oaLj PH 3 , + 11*6 cal.; AsHs, —36vcal.; 
SbHs, —84*5 caL; and it is noteworthy that in the three last cases 
the differences between the heats of formation are almost the same as 
the differences between the molecular weights. 0. H. B. 

Thermochemistry of the Thionic Acids. By Bbrthblot 
{Oowpt. rend,^ 108, 773—779).—^When treated with a solution of 
bromine in water or, better, in potassium bromide, the thionic acids 
are rapidly and completely converted into sulphates. In the ease of 
dithionic acid, however, the reaction is too slow to be available for 
thermochemical purposes. 

The following heats of dissolution were measured:— 

Potassium trithionate,, KaSaOa ^ —13*2 Cal.; 

Sodium trithionate, NfaaSgOejBHaO, at 10° = —10*14 Cal.; 

Sodium tetrathionate, Na 2 S* 08 , 2 H 20 , at 9*6° —9*62 Cal.; 

Potassium pentathionato, K 3 S 608 ,l’]^Ha 0 , at 9*5^ ^ —13*12 CaL 

Assuming that the neutralisation of each of the thionic acids by 
sodium hyd^roxide develops the, same amount of heat, the following 
results were obtained :— 

S 2 + O 2 + HaO + Aq = HaSgOs dil. develops +79*4 Oal. 

S 2 + Os + B 3 O + Aq 52 ; HaSaOg dll. „ +206*8. ,, 

S& + Ofi + HaO + Aq = HaSsOe dil. „ +211*4 „ 

S 4 + Os + H 2 O + Aq 3 = H 2 S 4 O 0 diL „ +205*2 „ 

Ss + Os + BLaO + Aq ^ UgSsOediL +216^8 ,, 

Examination of these numbers shows that the heat developed per 
atom Of oxygen is practically constant, the vAlues being 39*70, 41*36, 
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42*28, 41*04, and 42*96 respectively. In other words, the combination 
of oxygen with sulphnr develops practically the same quantity of 
heat, whatever the degree of condensation of the sulphur. In the 
formation of sulphurous, sulphuric, and persulplniric acids, the heat 
developed per atom of oxygen is 38*4, 47*0, and 36*2 Cals, respectively. 
The value is greatest, both absolutely and relatively, in the case of 
the most stable acid, and its magnitude is duo to the formation of 
hydrates. 

In the cases of selenium and tellurium, the values although close 
gradually decrease, and the same is true of arsonious and arsenic 
acids and the acids of phosphorus. These numbers afford consider¬ 
able support to Dulong’s law, that the heat of formation of oxy-acids 
is proportional to the quantity of oxygen which they contain. 

From the heat of formation of thiosulphurio acid, it follows that 
its resolution into sulphurous acid and sulphur should be accompanied 
by the absorption of about —2*6 CaL C. H. B. 

Heats of Combustion of Metaldebyde, Erythrol, and Tri- 
carballylic Acid, By LouCtUINine (Compt. rmd,, 108, 620—622).— 
The determinations were made with the caloxdmetric bomb :— 

Per gmm«moleculo. 

Per gram. at constant volume. 

Metaldehyde. 6098‘3 804976 

Erythrol.. 4112*5 501725 

Tricarballylic acid,. 2940*9 517598 

The heat of combustion of metaldehyde at constant pressure^ 
805790 oal., is practically the same as that of paraldehyde, 8132nO, 
and the difference may be attributed to the difference in their physical 
condition. The difference between the heats of combustion of oitih'. 
and tricarballylic acids, 37498 cals., is practically idetitical with the 
difference in the case of lactic and propionic acids, 37400 cnxls, 

G. H. B. 

Dilatation and Compression of Carbonic Anhydride* Bj (1 

ANTomE {Oompt, rend., 108, 896—898),—A mathomati(jal paper. 

Relation between Osmotic Pressure, Reduction of the 
Freezing Point, and Electrical Conductivity. By J. H. Vak't 
Hoff and L. T. Reichbr physihal Ohem,, 3, 198—202). — The 
amount of dissociation of different salts into their ipns in dilute 
solutions is calculated from the osmotic pressure, reduction of the 
freezing point, and the conductivity, and the results compared, , The 
numbers obtained by the three methods are in fair agreement in the 
cases of potassium and ammonium chlorides, calcium nitrate, and 
potassium ferrooyanide. With magnesium sulphate and the chlorides 
of calcium, lithium, strontium, and magnesium, the agreement is by 
no means a satisfactory one, but the cause of this exception to, the 
general iiile is not apparent. H. 0. 

y^ur-pressure of Aqueous Solutions* By G. Timim (Ami 
[2], 36, 692—714).~-In a former paper (Abstr., 1885, 
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862), the anthor endeavoured to show that the generalisations of Babo 
(Ber. Beford. Naturwiss. Freiburg^ 17 —18) and Wiillner (Ann. Fhys. 
'Chem, 103, 529; 105, 185 ; 110, 564) are, according to his measure¬ 
ments of the vapour-pressures of aqueous solutions, in contradiction 
to the requirements of the mechanical theory of heat. These laws, 
in fact, are only rough approximations. In a later paper (Mem. 
VAmd. St. Befersbourg [7], 35), the author gave an investigation of 
the relation between the dindinution in elasticity of the vapoixr, and 
the concentration of solutions, and arrived at the result that Wiillner^s 
law of proportionality did not, in any one of the 185 cases investi¬ 
gated, represent the facts. When Wiillner enunciated his law, he 
observed that a good many substances only obey it when they are 
considered as hydrates in solution. 

According to Babo’s law, the vapour-pressure of the solution is at 
all temperatures proportionate to that of the solvent. In nearly all 
the cases investigated by the author, the results obtained are at 
variance with Babo’s law, and he does not consider that the deviations 
are due to errors of observation, since they corresponded with the 
requirements of the theoretical law enunciated by Kirchhoff. The 
author discusses at some length the results obtained by a large 
number of previous investigators in the same field, and shows that 
in general they confirm his own measurements. 

The paper contains an account of a large number of carefully 
made numerical observations, of which it will be sufficient to sum up 
the general results and compare them with the requirements of 
thermodynamics. According to KmohhofE (Ann. Fhys. Ghem.^ 103, 
200) the heat of formation of a solution can be determined when the 
relation between the temperature, the concentration, and the vapour- 
pressure is known. But this is, unfortunately, not of much assistance, 
as we do not know with any accuracy how the vapour-pressui'e and 
the heat of formation depend on the temperature. 

Still, the experimental results can be compared with the theoretical 
ones so far as to show that there is a general agreement between 

them. Let = T — where T and Ti are the elasticities of 

Tm 

the vapours given off by the solvent and the solution respectively, 
and m is the quantity of salt in 100 giams of water. Then, accord¬ 
ing to theory, the value of jn for dilute solutions in which no heat' is 
evolved during solution would be independent of the temperature. 
Moreover, when the heat of formation of a saturated solution is 
positive, the value of will diminish as the temperature increases, 
and when the heat of formation is negative, it will increase with tlie 
temperature. According to Kirchhoff, the values of are indepen¬ 
dent of the temperature when the heat evolved during solution is 
infinitely small. This is confirmed by the following experimental 
results obtained by the author;—(1) The curves w:hich represent the 
relation between ju. and the concentration n of solutions of sulphuric 
acid and of iodide of cadmium at various temperatures intersect each 
other on the abscissa n ^,0; (2) the isos,motic curves determined for 
dilute solutions at 17*^ coincide with the similar durves of equal 
, vapour-pressure at 100'^. Again, if Kirchhoff*s proposition is true 
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Guldberg’s results give - = 104-5 for dilute solutions, where v is the 

relative freezing point. The valaes obtained by the author are as 
given below:— 

HCl. KCNS. KBr. KT. KNOy. NaCL NtiBr, UTaT. NaNOg. IS'H.iOl. 

105 100 119 108 97 101 104 109 106 113 

NH4ONS. NS^NO^i, CS3COONQ. mm. EHQ. H2SO4. K.3SO4. ^2804- 

114 no 123 112 91 107 lUO 121 

(NH 4 ) 2 S 04 . K 2 Cr 04 . KsCO^. Na^COi. MgCNOglg. CaOla, CaCNOjOa. SrOl^. 

123 91 113 97 117 1L8 98 116 

Sr(N 03 ) 2 . BaCla. Ba(N08)3. Odla. CaCNOg^. ZniNO^is^ NiCk, mCNO^h- 

100 102 88 102 120 119 120 111 

C0CI2. Bh(NOsh MgS04. MnS04. 2nS04. OUSO4. 

128 92 114 105 119 115 

In calculating these numbers, the values of »».were obtained W 
interpolation from the results given by Rudorff (Am. Pkys. Ohevn,, ll4, 
63; II 6 , 65; 145, 599) and de Coppet (Ann. Ghim. Fhys, [4], 23, 
366 j 25, 502; 26, 29). These figures give 108’8 as the mean value 
of v//t, a result which is about 4 per cent, greater than the calculated 
value. This, however, appears to be explained by the fact that the 
observed freezing point of a solution is always lower than the 
actual freezing point, since the ice crystals separated from the 
solutions are always surrounded by layers of a high concentration. 
In order to see how far Earchhofr’s second requirement is fulfilled, we 
must know in what manner the heat of dissolution depends on the tem¬ 
perature. J. Thomsen (Thermoohemiseke Xfntersuchungm^ 1,8) has given 
a simple rule for this, namely:—^If the heat of dissolution of an anhy¬ 
drous salt is positive, it steadily increases with the temperature, but if 
it is negative it diminishes with increasing temperature and may 
ultimately become positive. Therefore, according to Kirchhoff, the 
values of fi should diminish as the temperature increases in the case 
of salts whose heat of dissolution is positive* This is in agreement 
with the author's measurements of vapour-pressures at different 
temperatures, and also with the results obtained by comparing the 
relative elasticity and the lowering of the freezing point* When the 
heat of formation is negative, the value of ji ought either to increase 
simply, or to first increase and then diminish as the temperature 
increases. , , 

Examples of both these cases are to be found among the observa¬ 
tions. Taking the whole series of 54 observations, 5(> are in agree¬ 
ment with the theoretical requirements. G. W» T* " 

Solubility of Gases.* By Wouxoloff (Compt r$nd.^ 108, 
674—675).—The experiments which led Louguinine and JEhanikofF 
and Wroblewski to the conclusion that the solution’ of carbonic' 
^ihydride in water does not take place in aooordanoa with Balton's 
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law are inconclusive. Dalton’s law only holds good when there is no 
chenaical action between the dissolved substance and the solvent, and 
it is well known that Carbonic anhydride and water form hydrates. 
Determinations of the solubility ol carbonic anhydride in carbon 
bisulphide at various temperatures under low'pressures show that 
although the law is not rigorously exact, the deviations are only small 
and ar‘e of the same order as the deviations from Boyle’s law. 

0. H. B. 

Solubility of Salts. By H. Lk Chatbliek (Oompi. rend,, 108, 
565—567).—According to Roozeboom (Bee, Trav, Odm., , 8 ) the 
solubility of hydrated calcium chloride, CaOhrdHgO, l^low its 
melting point is represented by a curve with two distinct branches 
which meet at the melting ppint of the hydrate. In other words, the 
same salt may have two different coefficients of solubility at the same 
temperature. The author finds, however, that if the curve is con¬ 
structed on a sufficiently large scale .it shows a well-marked angle, 
and hence consists really of two distinct curves which meet at the 
melting point of the hydrate, 0 aCl 2 , 6 H 2 O, one being the curve of 
solubility of the hydrate Ca 0 l 2 , 6 H 20 in water, and the other the 
curve of the solubility of anhydrous calcium chloride iu the hexa- 
hydrate. The author insists upon the fact that dissolutiou is always 
'reciprocal. 0. H. B. 

Rate of Trauaformatioa of Metaphosphorie Acid. By P. 
Sabatieb (Oompt, rend., 108, 738—741, and 804—806).—The author 
has previously found that the rate of change of metaphosphoric acid 
into orthophosphoric acid is proportional to the concentration of the 
solution (Abstr,, 1888,404), so that if x is the time and y the quantity 
of metaphosphoric acid present— 

^ 2 / — _ log a 
(h ^log e 

a varies with the temperature and conoentiation, but within certain 
limits log a is proportional to the concentration, or, in other words, 
log Ks mp 4- being the number of milligram-molecules per 
' litre, whilst m and n vary with the temperature. The fact that hydra¬ 
tion takes place more slowly the more dilute the solution indicates 
that combination with water is not the only change which takes, 

f ^laee, Th^re can be little doubt that the primary change is the leso- 
ution of a complex molecule, suoh as SfiPOs, the existence of which 
was assumed by Fleitmann and Henneberg. The final hydration of 
the simple molecule HPOs in all probability takes place with great 
rapidity. 

Witli a given concentration, Ibg & increases very rapidly with the 
temperature, and between 0 ^, amd 86 ° is almost proportional to 
the temperature. Between 0° and 40°, log a ^ 1T25^ (0*0000002p 
+ 0-00068). 

The mte of change, is increased by sulphuric acid, and still more 
^ by hydrochloric aoid^ but is reduced by acetic acid. If the acid is 
neutralised with potash, no change takes place at 0 °, even after two 



672 


ABSTRACTS OF CHEMICAL PAPERS. 


monilas. At 43*5° tbe cliange takes place very slowly, but it becomes 
complete after prolonged boiling. When the acid is only partially 
saturated, the rate of change is slower than if all the acid were in the 
free state. If the free acid is assumed to change at the usual rate, 
the change of the salt takes place more rapidly than when the solu¬ 
tion is neutral. This is doubtless due to the fact that the phosphoric 
acid formed from the free metaphosphoric acid liberates the acid from 
the potassium metaphosphate, and the liberated acid then undergoes 
hydration. In presence of excess of potash, the rate of change is 
greater than in neutral, but much less than in acid solutions. Between 
0° and 20° it is very low indeed. 0. H. B. 

Unstable Equilibrium of Atoms. By E. Pbikosheim 
physihal. Ghem., 3, 145—158).—In substances which readily undergo 
sudden decomposition or isomeric change, the atoms are supposed to 
be in unstable equilibrium. The author points out that the heat 
developed in such cases is usually very large, and much greater than 
the energy required to bring about the decomposition. Hence if 
partial dissociation in the sense of the Clausius hypothesis is brought 
about by sudden raising of the temperature or some other disturb¬ 
ance, the heat generated serves to continue and complete the decom¬ 
position. H. C. 

Lecture Experiments with Nitric Acid. By P. T. Austrn 
(Amer. Ohem.J,^ 11,172—177).—The author describes the phenomena 
attending the burning of charcoal, iron, sodium, sulphur, and other 
common combustibles in the vapour of nitric acid. G. T. M. 


Inorganic Chemistry. 

Hypochlorous Acid in Alkaline Solution. By P. T. Au>s'1 ’B3 n 
(A mer. Chem. *7“., 11, 80—82).—When sodium hydrogen carbonate acts 
on a solution of bleaching powder, the following reactions take 
placer—(1.) Ga(OOl), + NaHCOs = CaOOa -f I7a001 + HOOl 
(2.) NaOOl -h NaHCOa == NasOOs -j- HOCl, or, expressed in one 
equation, 0a(001)3 4- 2 NaHC 03 = OaOOs + 2H001 + Na^OOa. 
There is thus obtained a free mineral acid existing in a strongly alka¬ 
line solution. If the solution is heated, the hypochlorous acid decom¬ 
poses with formation of hydrochloric acid and oxygen, the former of 
which liberates carbonic anhydride from the sodium carbonate, so 
that this gas aud oxygen are evolved. A solution of sodium hypo¬ 
chlorite does not give off oxygen when boiled, unless carbonic anhy¬ 
dride has first been passed through it. A. G. B. 

Atomic Weight of Oxygen. By W. A. Notes {Amer, Glmn, J,, 
11, 155—161; compare Abstr., 1888, 411, 647, and 649),—The 
method adopted was to pass a current of very nearly pure hydrogen 
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into a glass bulb containing heated copper oxide, the water formed 
being condensed in a small tube leading from and sealed to the 
bulb. The increase in weight gave the hydrogen absorbed, and the 
subsequent decrease in weight, on exhausting the apparatus, the 
amount of water formed. The mean of six determinations was 
15*886 + 0*0028, which, if the correction made for nitrogen present 
in the hydrogen is omitted, is almost identical with the final mean 
(15*867) obtained by Cooke. On comparing this number with 
Keiser’s results, the author, however, is led to the conclusion that 
some undiscovered source of constant error exists both in his and 
in Cooke’s determinations. G. T, M. 

Absorption of Nitrogen during Slow Oxidation. By Ber- 
THisLOT (Co)vpt. rend., 108, 543—546).—When ether is slowly 
oxidised by air in presence of water, the product contains a small 
quantity of nitric acid. Very minute quantities of nitric acid are 
also formed during the slow oxidation of phosphorus. Experi¬ 
ments with terebenthene, mesitylene, benzaldehyde, and oleic acid 
were inconclusive, as also were experiments made with a view to 
ascertain whether ammonia is formed during the oxidation of iron 
by air in presence of water. 0. H. B. 

Action of Chlorine on Carbonic Anhydride. By R. Lttcion 
(OJiem, 13, 32—33).—No reaction could be obtained, even at a 
red heat, by passing dry chlorine and carbonic anhydride through 
a heated porcelain tube. With chlorine and moist carbonic anhy¬ 
dride, however, hydrogen chloride is formed in the usual way. The 
author observed that 56 per cent, of the chlorine disappeared in 
this way when the carbonic anhydride was mixed with 8 per cent, of 
chlorine; when, however, the chlorine formed only 1 per cent, of the 
mixture, then only 11 per cent, of it was converted into hydrogen 
chloride. With air as a diluent, just the reverse took place, and the 
percentages of chlorine attacked were 14 in the first instance and 80 
with the 1 per cent, mixture. D, A. L. 

Vapour-density Determination of some Elements and Com¬ 
pounds at a White Heat. By H. Biltz and V. Mkxsr (Ben, 22, 
725—727).—The vapour-density determinations were made in an 
atmosphere of nitrogen, the apparatus being heated in a Perrot’s 
furnace at IfiSO"* to 1700*^. The temperature, was determined by 
means of an air thermometer having a bulb of Berlin porcelain; the 
air was collected in a gas burette divided into 200 c.c. A compen¬ 
sator with a second smaller gas burette eliminated the error cau^d by 
, the lower temperature of the neck. 

Bismuth ha«i the density 11*893 and 10*125 between 1600® and 
1700° (BL =: 7*2 andBi 2 = 14*4), The bismuth molecule, like mer¬ 
cury, cadmium, andf ziuc^ consists therefore probably of only one 
atom. 

Phosphorus: density - 3*682 at 3484^, 3^226 at 1677'^ and 3*147^ 
at 1708".' ' . - ‘ ^ , , 

Antimony; density ^ 10*743 at 0*781 at 1640^. 
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Arsenic: density = 5*45 at 1714° and 5*371 at 1736®. 

Thallium; density = 16*115 at 1686° and 14*248 at 1728°. 

Arsenic and thallium would therefore seem to have diatomic mole¬ 
cules at these temperatures. 

Cuprous chloride: density = 6*6035 at 1691° and 6*441; density 
required by the formula CU 2 CI 2 — 6*825, There is therefore no dis¬ 
sociation at this hi^h temperature. 

Silver chloride cGd not completely volatilise at 1785°. The number 
5*698 was obtained, AgOl = 4’965. 

Sulphur, iodine, and mercury gave numbers corresponding with S 2 , 
I, and Hg. N. H. M. 

Molecular Weight of some Metaphosphates. By L. Jawein 
and A. Thillot (Ben, 22, 654—655).—Molecular weight determina¬ 
tions of metaphosphates in aqueous solution were made by Raoult’s 
method with the following results: Sodium trimetaphosphate 103, 
sodium hexametaphosphate 404 and 417, sodium dimetaphosphate 
(with 2 mols. H 2 O) 121, ammonium dimetaphosphate 118. Con¬ 
sidering that the mol. weight of sodium metaphosphate == 102, that 
of the tetrametaphosphate = 408, and that of ammonium metaphos- 
pliate 98, it may be concluded from the above results that the mol. 
weight of the trimetaphosphate is to that of the hexametaphosphate 
as 1: 4, and not as 1 : 3, and that the di- and the tri-metaphosphates 
have the,same mol. weight, corresponding with the formula MPO^. 

In the hope of being able to determine the molecular weights of 
metaphosphates by means of the alkyl salts, silver metaphosphates 
were heated with an excess of ethyl iodide. The ethyl salts are 
syrupy liquids of an agreeable odour, which thiqken, but do not 
crystallise when cooled bo —30°; they decompose when boiled. 

Sodium Zinc Oxides. By A. M, Comet and C. L. Jacksoi^ 
(Amer, 11, 145—154).—The authors have previously 

described (Abstr., 1888, 786) the preparation of two sodium Kino 
oxides, of which one melts below 100°, the other does not melt at 890°. 
The fusible sodium zinc oxide is now shown to have the fonnala 
Zn 3 FaiH 206 + I 7 H 2 O, whicii corresponds, except in water of crystal** 
lisation, with the ammonium zinc oxide described by Malaguti 
(Gom^L 62, 413). It melts at about 70°, is insoluble in ether, 
and rapidly absorbs carbonic anhydride from the air. When heated 
at 100°, it loses only 12 mols. H 2 O. Water and, more slowly, alcohol 
decompose it with formation of a white powder consisting of zinc 
oxide mixed with a small quantity, of zinc* hydroxide, but these 
solvents are without action on it in presence of an excess, of sodium 
hydroxide. The infusible sodium zinc oxide, which is formed in com¬ 
paratively small quantities, has the formula 21TaO*Zn*OH + 7J0[2O 
and corresponds with the potassium compound described by l^^emy 
{Gmft rend., 15, 1106). It crystallises from a solution in dilute 
alcohol, containing an excess of sodium hydroxide, in oopxcal, 
radiating groups of white needles, is decomposed by alcohol an^i by 
^waW, absorbs carbonic anhydride from the ait-, but less readijy than 
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tbe fusible compound, and does not lose all its water of crystallisation 
until heated above 200°. Attempts to obtain compounds of zinc 
oxide with ammonia, and of magnesium oxide with sodium hydroxide, 
were without success. G. T. M. 

Formation of Cuprons Chloride and Bromide from Cupric 
Sulphate, By Denig^is (Gompt rend., 108, 567).—1 part of crystal¬ 
lised cupric sulphate, 1 part of metallic copper, and 2 parts of 
sodium chloride are boiled with 10 parts of water for four or five 
minutes. The solution rapidly becomes completely decolorised, and 
is then poured into 15 to 20 parts of water containing 1—2 per cent, 
of acetic acid. If the warmed solution is filtered and kept out of 
contact with the air, it deposits tetrahedra of cuprous chloride. This 
solution readily absorbs carbonic oxide and phosphine, and if mixed 
with ammonia until the precipitate redissolves, it can be used for the 
preparation of cuprous acetylide. 

Similar results are obtained by using equivalent quantities of 
potassium or ammonium chloride. In the latter case, the cuprous 
chloride remains in solution, and this mode of preparation is espe¬ 
cially applicable when the product is required for the absorption of 
carbonic oxide or phosphine. 

Cuprous bromide can be obtained in a similar manner by using a 
quantity of alkaline bromide double that of the corresponding chlo- 
<ride, 0. H. B. 

Action of Ammonia on Mercurous Salts, By 0. Barfoed (J.pr. 
Ohem. [2], 39, 201—229; compare this voL, p. 346).—The author 
has examined the precipitates formed by ammonia in solutions of 
mercurous salts, and coiues to the following conclusions : (1.) ISfearly 
half the mercury which the precipitate contains disappears as vapour 
when the precipitate is freely exposed to air, the exposure being under 
conditions which render chemical decomposition most improbable j 
the precipitate at tbe same time loses its dark colour. (2.) Exactly 
half the mercury exists iu the precipitate uncombined, but does not 
all disappear as vapour, because a little of it acts on the rest of the 
precipitate, becoming fixed. (3.) The white or pale compound left 
after the mercury has evaporated is the same as that precipitated by 
- ammonia in a solution of the corresponding mercuric salt. (4.) The 
dark precipitates are, therefore, not mercurous ammonium com¬ 
pounds, as heretofore stated, but mixtures of the mercuric ammonium 
compounds and mercury; thus, the precipitate produced from mer¬ 
curous nitrate is SHg + 2 (HgHaN*N 03 ),Hg 0 , that from mercurous 
sulphate is 4iHg + that from mercurous chloride 

is Hg + HgH 2 NCl, and that from mercurous oxalate is 4Hg + 
(B[gH 2 N) 2 C 204 , 2 Hg 0 . (5.) The black precipitate obtained by Kane 

from ammonia and mercurous nitrate is also a mixture containing 
mercury, but not the same as that given above. (6.) Bose’s ammo- 
niaoal niercurous, chloride, obtained from anhydi*ous ammonia and 
mercurous chloride, is the same as that given above, but contains 
ammonium chloride in addition., v A. G. B. 




INOEGANIO CHEMISTRY. 


cMorio acid, precipitated with ammoniiim carbonate, and weighed as 
a control to a separate estimation. The solution is nearly neutralised 
with nitric acid, mixed with calcium chloride, boiled, and the pre¬ 
cipitate filtered, washed, dried, and ignited. It is treated with 
acetic acid, dried, extracted with water, and the calcium fluoride 
washed, dried, and weighed. D. A. L. 

Alimunitim SubEuoride. By W. Diehl {01,em, Zeit,,, 13, 162). 
—Eeferring to Hampers experiments (preceding Abstract), it is sug¬ 
gested that the apparent formation of aluminium subfloride is possibly 
merely due to the presence of some alumina formed during the 
fusion. The loss of aluminium observed in the electrolysis of 
cryolite (preceding page) is explained by Beketofl’s experiments, 
where it was observed that, at very high temperatures, aluminium 
reacts with the alkaline and alkaline earthy fluorides, setting free the 
metal from them with the simultaneous formation of aluminium 
fluoride, 

Hampe {Ohem, Zeit., 13, 162—163) refutes these statements so 
far as they afleet his experiments, D. A. L. 

Metallic Sulphides. By A. Gautier and L. Hallopeatj (OoTt^pt 
rend., 108, 806—809).—The substance, which in these exneriments 
was either a metal or a silicate, was supported on a dish of gas-carhon 
or graphite and placed in a glazed porcelain tube. After all the air 
had been expelled by hydrogen, the substance was heated at 
1300—1400° in a current of the vapour of carefully dried carbon 
bisulphide for five or six hours, and was allowed to cool in the bisul¬ 
phide vapour. The sulphide formed usually remains in the dish, 
sometimes covered with a layer of the carbide. Carbon, sulphur, and 
a reddish-yellow substance which may be carbon monosulphide, are 
carried forward by the vapour. Any silica which is present in the 
free state or in a silicate is converted into silicon sulphide, which 
crystallises in the cooler parts of the tube. 

Soft iron yields the sulphide Fe^Ss as a crystalline mass of sp, gr. 
6’957 at O*’; hardness 3*8®. It does not alter when exposed to air, is 
oxidised with difficulty, but dissolves in dilute acids with evolution of 
hydrogen sulphide and hydrogen. It is crystalline and homogeneous, 
does not dissolve in ammonium acetate or chloride, and does not 
evolve hydrogen sulphide with boric acid solution. It is therefore 
not a mixture of iron and ferrous sulphide, hut must be regarded as 
a distinct sulphide intermediate between F 4 S 2 and FeS, 

Manganese yields manganous sulphide, MnS, no subsulphide being 
formed even xn^presence of excess of the metal. The sulphide is olive- 
green with a crystalline fracture, and does not decompose wat^ 
even on boiling. A carbide is formed at the same time which has^riie 
composition Mn 02 , and crystallises in small, brilliant, black ootahedra. 

If rhodanite, MixSiOa, is heated in the bisulphide vapour at a very 
bright red heat, it yields a sulphide, MnsB 4 , which has a semi-metallic 
appearance, decomposes water slowly in the cold -and rapidly on 
, heating, with formation of hydrogen sulphide and manganese 
hydroxides, and dissolves very rapidly in dilute acids, 0. H. B. 

TOL. LVX. ‘ ‘2 s 
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Ochres, Siexinas, and Umbers. By G. H* Hukst {GJiem. Fews^ 
59, 172—174).—The author gives analyses of 14 samples of 
.ochres, siennas, and umbers, and finds they generally contain water, 
a little organic matter, lime, sjj^iba, alumina, and ferric oxide; in some 
sulphuric acid is also found^n others both barium and sulphuric acid. 
Ochres contain no mangfcese, siennas a small proportion, umbers a 
larger quantity. Twp^amples of ochre, one Irish, one Welsh, con¬ 
tained a little cop^^ An analysis of Terre Verte is also given. 

Peroxides of Nickel and Cobalt: Estimation of Nickel and 
Cobalt. By A. Carnot (Gompt rerid,, 108, 610—612).—The browm 
oxide obtained by precipitating a boiling solution of a cobalt salt with 
potassium hydroxide and hydrogen peroxide has exactly the composi¬ 
tion of a sesqnioxide, OoaOs. Under the same conditions, nickel salts 
yield only nickelous hydroxide, Ni(OH) 2 . When, however, nickel 
salts are oxidised with a hypochlorite, or with bromine in presence of 
potassium hydroxide, they yield a pure sesquioxide, NigOa, Both 
metals can be estimated accurately by treating the sesquioxide with 
hydrochloric acid and potassium iodide, and determining the amount 
of iodine liberated. 

The black cobalt oxide obtained by oxidising cobalt salts with 
sodium hypochlorite, bromine, or iodine, in presence of potassium 
hydroxide, always contains more oxygen than the sesquioxide. If the 
hypochlorite is used, each atom of available oxygen corresponds with 
only 1‘67 atoms of cobalt, and if bromine is used, with only 1*6 atoms. 

For accurate estimations of cobalt, hydrogen peroxide must be 
used, and for estimation of nickel, bromine or a hypochlorite. Cobalt 
can be estimated in presence of nickel, since the latter is not oxidised 
by hydrogen peroxide. Boiling the liquid with ammonia, with a view 
to decompose any traces of nickel sesquioxide that might be formed, 
has no influence on the results. 0. H» B, 


Oxy-baloid Derivatives of Chromium. By S. G. Rawbon 
(Ghem, News^ 59, 184—185).—The author has repeated Girard^s 
experiments, but could not obtain iodocbromic acid by distilling 
sulphnric acid with potassium dichromate and potassium iodide, the 
distillate consisting of hydriodic acid, iodine, and traces of sulphuric 
and sulphurous acids. Many unsuccessful attempts were made to 
prepare iodo- and bromo-ohromio acids by the action of chlorochromic 
acid on ethyl iodide and calcium iodide and bromide, of hydriodic 
acid on chromic acid in presence of zinc chloride, and by other reac¬ 
tions. The author believes there were some indications of the forma¬ 
tion of a cyanochromic acid as a product of the action of ohloro- 
chromio acid on silver or mercuric cyanide. 

Incidentally it is noted that the green tinge imparted to a borax 
bead by 0*000005 gram of chromium may bo recognised by compari¬ 
son with a pure borax bead, D. A. U. 

Nitroso-compounds of Ruthenium. By A. Jolt (Oompt rend*, 
lOS, 854—857).—When brown ruthenium sesquichloride is treated 
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with, a large excess of nitric acid, it yields a red nitrate, and when 
this compound is treated with successive quantities of hydrochloric 
acid and boiled for a long time, it yields a pale crimson solution of 
a chloride. If this solution is evaporated at 120*^, it leaves a brick- 
red, crystalline mass of the composition EuCVlSTO -j- H 2 O. This com¬ 
pound is only very slightly soluble in cold water, but dissolves more 
readily in hot water, from which it crystallises with 5 mols. H 3 O in 
strongly dichroic, flattened, triclinic prisms, measurements of the 
angles of which are given in the original paper. The crystals 
effloresce rapidly in dry air; they lose 2 mols. H^O in a dry vacuum 
or at 100^, and an additional 2 mols. between 120° and 150°, but the 
last molecule of water is only expelled at a temperature at which the 
salt begins to decompose. When heated at 440° in carbonic anhy¬ 
dride or in a vacuum, the monohydrate Bu01a*NO + H 2 O de¬ 
composes rapidly with evolution of nitrogen oxides, and leaves a 
residue of ruthenium sesquichloride and the dioxide. It is also 
reduced hy hydrogen at a comparatively very low temperature with 
incandescence and sublimation of ammonium chloride. 

When the hydrochloric acid solution of this compound is concen¬ 
trated in a vacuum, it forms a non-crystallisahle syrup, and when this 
is heated there is rapid evolution of hydrogen chloride, and the mono- 
hydmted salt is obtained. It is possible that a definite hydrochloride 
exists, but this has not yet been isolated. 

Solutions of the nitroso-sesquichloride or of the double alkaline 
salts are not precipitated by alkalis in the cold, but if the solutions 
are mixed with sufficient alkaline hydroxide or carbonate to combine 
with three atoms of chlorine, and are then boiled, a pale brown gelatin¬ 
ous precipitate is formed, and the supernatant liquid is neutral. After 
drying at 150°, it forms a black mass with a vitreous lustre. It has 
the compovsition JElua 03 (IT 0)2 + 2 HaO, and is not decomposed by heat 
at temperatures below 300°. If heated at 360° in a current of car¬ 
bonic anhydride, it slowly decomposes, and yields a black, graphitoidal 
oxide, EuiOg, identical with the oxide obtained by the action of hot 
water on ruthenium peroxide (Abstr., 1888,560). Above 440°, it decom¬ 
poses explosively with incandescence and evolution of nitrogen oxides. 
It is reduced by 'hydrogen below 100 ° with incandescence and 
evolution of ammonia. The precipitated oxide dissolves in excess of 
the alkaline hydroxides or carbonates, but is reprecipitated on 
neutralising the solution; ammonia or ammonium carbonate converts 
it into an amine. The nitroso-oxide dissolves readily in many acids, 
forming definite salts. With hydrobromic and hydriodic acids, it 
forms a bromide and iodide which are analogous to the nitrosochloiude, 
and like it form double salts with the corresponding fcoid salts of 
the alkali metals. ^ 0. H. B. 


2 £7 2 
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Mineralogical Chemistry. 


Peridotite of Elliott Co., Kentucky. By J. S. Dillee (Amer. J. 
8oi., 37, 219—220).—G. H. 'Williams (Abstr., 1888, 120) recently 
identified perofskite in the serpentine of Syracuse, New York, and 
suggested that the yellowish grains, that were supposed to be anatase 
iTi*the peridotite of Elliott Co. (Xf.8. Oeol. Surv. Bull., ‘^o. 38), may 
be the same material. This view is supported by tbe results of an 
analysis of these grains, which clearly demonstrates that they are com¬ 
posed essentially of titanic anhydride and lime. B. H. B. 

Pseudo-brookite. By G. Lattermann (Jahrh. /. Min., 1889, i, 
Eef., 202—203, from Min. petr. Mitth., 9, 47).—In a variety of the 
rock of Katzenbuckel, the author has found pseudohrookite in suffi¬ 
cient quantity to enable him to investigate its properties. The minute 
crystals are limited by macro- and brachy-pinacoids, and by a doma 
•|Poo. Occasionally ooP also occurs. The mean of two analyses of the 
mineral gave the following results:— 

Ti 02 . ^ 6203 . MgO. Total. 

4679 48*64 4*53 99*96 

B. H. B. 

Kroehnkite. By L. Darapsky (Jahrh. f. Min., 1889, i, Mem., 
192—195).—Kroehnkite is a double sulphate of copper and sodium, 
which has hitherto been found only in the desert of Atacama. It is 
named after B. Krtihnke, who first described and analysed it in 1876, 
The author has found some fine crystals of this. mineral in the 
National Museum of Santiago de Chile. The crystals are monoclinic, 
with the axial ratio a : & ; c = 1 : 2*112 : 0*649; = 64*^ 8 '. The 

mineral has a hardness of 2*5, and a sp. gr. of 1*98. The analytical 
results are in accord with those obtained by Kiohnke, the formula of 
the mineral being CuSO* + NasSOi + 2 H 2 O. A salt of the same 
composition was prepared artificially by Graham. B. H, B, 

Formation of Deposits of Nitrates, By A. Muntz and V. 
Marcano (Gompt. rend., 108, 900—902).—The authors have previously 
attributed the formation of the deposits of nitrates in South America 
to the enormous deposits of the excrement of birds, bats, &c., which 
occur in the immense caverns in the Cordilleras (Abstr,, 1885,1042)* 
The formation of deposits of nitrates can in fact actually be watched. 

In many large caverns ‘there are no remains of birds, but the soil 
ia charged with nitrates and is found to contain enormous quantities 
of the bones of mammals. These bones are very friable, and consist 
of calcium phosphate with very small quantities of organic matter. 
Calcium carbonate is absent, and has indeed been converged into 
calcium nitrate, which is found in the e^rth 1^ which the bones^ .are 
surrounded,Bone caverns are numerous in Venezuela, not only in, 
the littoral mountains but also on the flanks of the Oordilleiu of the 
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Andes. In some cases tlie deposit exceeds 10 metres in thickness, 
and the earth is highly charged with the nitric ferment. The 
quantity of calcium nitrate present varies from 4 to 30 per cent., and 
the quantity of calcium phosphate from 5 to 60 per cent. 

These observations confirm the authors’ previous conclusions as to 
the origin of the nitrates (loo. cU.). 0. H. B. 

Geblenite in a Furnace Slag. By J. S. Diller (Amer. J, 
Sd., 37, 220).—Kumerbus square prisms of gehlenite occur in a 
furnace slag found near McVille, Armstrong, Pennsylvania. Under 
the microscope, the isotropic square sections are readily found to be 
uniaxial and negative. Spherical, liquid, and roddike inclusions are 
numerous. Cleavage lines are not conspicuous. The easy gelatinisa- 
tion of the mineral in hydrochloric acid, and its difficult fusibility, 
distinguish it from similar^ minerals. Gehlenite has not previously 
been reported as occurring in the United States. B. H. B. 

Note .—A rare blast furnace slag of the composition of gehlenite, 
from the Almond Ironworks, Falkirk, IT.B., has been described by 
H. Bauerman (J. Iron and Steel Inst., 1886, 88). B. H. B, 

Dumortierite from Harlem, New York, and Clip, Arizona. 
By J. S. Dxller and J. E. Whitfield (Amer. J. 8ci., 37, 216—219).— 
A description by B. B. Riggs (Abstr., 1888, 351) of the so-called 
Harlem indicolite, which was regarded as a new borosilicate, led to 
E. S. Dana identifying the mineral as dumortierite. The physical 
properties of the Harlem dumortierite agree closely with those men¬ 
tioned by Bertrand, Gonnard, and Damour. Crystals are very rare, 
but the mineral is evidently rhombic. Its hardness is 7, and its 
sp, gr, is 8’265, The mineral occurs at Harlem in the pegmatoid 
portions of a biotite gneiss. These portions are composed of quartz, 
orthoclase, some plagioolase, and tourmaline. The-tourmaline, whose 
px'esence was not at first recognised, is so intimately associated with 
the dumortierite that they cannot be easily separated. An analysis 
of 0*217 gram of .dumortierite separated from the tourmaline, gave 
31*44 per cent, of silica, 68*91 of per cent, of alumina, and a trace of 
beryllia. An analysis of a large quantity of' material from Clip, 
Yuma Oo., Arizona, gave the following results;— 

SiOj,. AI^Os. MgO. BgOs. HsO, Total 

27*99 64*49 trace 4*95 0*20 1*72 99*35 

In the material analysed, the only associated mineral was quartz, 
which was decomposed by hydrofluoric agid, dumortierite not being 
acted on by that acid. The analytical results indicate that dumor¬ 
tierite is not a simple aluminium silicate as stated by Damour, but 
corresponds approximately with the formula SAl8SiaOi8AlB»Oe,2HiiO. 

B. H. B. 

Eologite fifom FrankeiasteiB in Silesia, By H. Tmtjbe (Jahrh. 
f, Min., 1889, i, Mem., 195—200).—The group of mountains’, rising 
to the south-west of .Pran-kensteih, oonsists of gabbro, amphibolite, 
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and serpentine. In the south-west flank of this chain, the author 
noted the occurrence of garnet-bearing gabbro, which he described in 
1884. He now supplements his former memoir by a description of 
an occurrence of eclogite in the serpentine at the same locality. ^ The 
eclogite occurs in two varieties, coarse-grained and fine-grained. 
The former variety consists of an augitic constituent and garnet. Of 
these two minerals, the author gives a number of analyses. The 
augite is best described as an omphacite resembling diallage. In the 
fine-gi’ained eclogite, the size of the constituents is so reduced that it 
is frequently impossible to distinguish the two minerals with the 
naked eye. The garnet encloses serpentine and zoisite as well as 
omphacite. Quartz is absent, and zircon and cyanite, two minerals 
that are of general occurrence as accessory constituents of eclogite, 
could not be detected. B. H. B, 

Solubility of Minerals in Sea-water. By J. Thouliit (Oomjpt 
rend., 108, 75B—755).—The finely powdered minerals were dried at 
125®, and were then enclosed in flasks with filtered sea-water, the 
flasks and their contents being repeatedly agitated. After a week, 
the water was drawn off land replaced by fresh sea-water, the treat¬ 
ment being continued for seven weeks. At the end of this time, the 
sea-water was replaced by distilled water, and the treatment con¬ 
tinued for another seven weeks. A similar set of experiments with 
distilled water only was conducted simultaneously for seven weeks. 
At the end of the experiment, the minerals were washed, dried, and 
weighed. The following table gives the weight of mineral dissolved 
per gram of original substance, the quantity of sea-water used being 
about 6 litres in each case, and the weight of mineral taken for each 
experiment varying from 3 to 6 grams:— 


Obsidian, Pumice. Ampbibolo. Orfchoclase. 

Sea-water...... -0*0001 -0*0036 -0*0015 +0^0001 

Distilled water.. —0*0000 —0*0044 —0*0011 —0*0015 

Marble. Shells. Coral. 

Sea-water.. -0'0165 -0*0206 -0*0264 

Distilled water ...... —0*0166 -0*0196 -0*0267 


The quantity dissolved by sea-water is almost always slightly less 
than that dissolved by distilled water, a result which is probablydue 
to the alkaline reaction and the absence of carbonic anhydride. With 
a view to eliminate the influence of a possible growth of algee on the 
surfaces of some of the minerals, it will be necessary to repeat the 
experiments in the dark. 0. H. B, 

Waters of the Yello*vvstoue National Bark. By P. A. Gooch 
and J. E. Whitfield (Amer. 7 , 8ci, 37 , 234, from Bull UM. GeoL 
8urv,, No, 47).—The authors give careful analyses of 43 samples of 
the geyser waters. The results are of interest because of the evidence 
they appear to a&rd that the silica present in the siliceous waters is 
ipoatly in the state of dissolved silica, and not in that of an alkaline 
sjUi^te* The silica constituted 26*64 per cent, of the total material 
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in solution in the water of the Old Faithful Geyser, 27*62 per cent, in 
Giantess, 26*12 per cent, in the Beehive, and 18*16 per cent, in the 
Grotto, Of the other ingredients, the analyses give 1*43 to 1*76 per 
cent, of boric acid, 16*89 to 39*22 per cent, of chlorine, and 15 to 28 
per cent, of sodium, in 100 parts of the total solid material. 

B. H. B. 


Organic Chemistry. 


Dimolecular Methyl Cyanide, By B. Holtzwart (J. pr. Ohem, 
[2], 39, 230—245).—The formation of this substance (already 
described, this voL, p. 113) takes place as follows:—( 1 ) Na 2 -h 
2 CH 3 ^C]Sr = NTaCN + CH 4 + CHsNa-CJN; (2) CHsNa-CN- + CHs-CN 
= ; (3) + H^O = + NaOH. Its con- 

stitution is most likely NH^CMe*CH 2 * 0 N, imidoacetylmethyl cyanide, 
but some of its reactions are in accord with the view that it is 
P^amidocrotonitrile, NH 2 *OMeIOH*ON. When it is reduced by 
sodium in alcoholic solution, ethylamine and ammonia are evolved. 

The substance CsHsNs, obtained by the action of water on the com¬ 
pound of imidoacetylmethyl cyanide with acetic chloride (this voL, 
p, 114), crystallises in beautiful, long, white needles melting at 
222—223®, 

When imidoacetylmethyl cyanide is warmed with 25 per cent, 
hydrochloric acid, half of its nitrogen is converted into ammonium 
chloride, and if the product is extracted with ether, a small quantity of 
oil is obtained; this is cyanacetone, COMe'OH 2 *OI^, for it gives a 
condensation product, CioHuNa, with phenylhydrazine; this crystal¬ 
lises in whit-e, sparingly soluble needles melting at 96—97®, and 
is unstable in air (or on exposure to light?). The cyanacetone 
gradually solidifies to a glassy mass, which carbonises above 230®, 

When imidoacetylmethyl cyanide is boiled with water, ammonia, 
cyanacetone, and the substance CgHglSraO (this voL, p. 114), are 
obtained. When the latter is treated with phosphorus pantaohloride 
(equal mols.), a crystalline substance of peculiar odour, and melting 
at 174—175®, is obtained; it cannot be quite freed from chlorine by 
recrystallisatiou from petroleum, but when reorystallised from water 
it has the formula CbH' 6 N' 2 , 

Imidohmmylmethyl cyanide, NKOPh-OHa'CNT, or IS^amidocirmaTnO'- 
nitrile, NHa'OPhiOH'ON, is obtained by acting on a mixture of methyl 
cyanide (2 mols.) and phenyl cyanide (1 moL) in ether, with sodium 
(2 mols.), and treating the reddish-grey sodium compound formed 
with.water. It crystallises in small, white needles melting at 86°. 

Cyanmethine may he synthesised by heating a mixture of the. 
sodium compound, G 4 H 5 lifaU 2 , and sodiupaioyanide, m,a sealed tube at 
140®. . , A. Gv B. 
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Polymerides of Nitriles. By E. Wache (J. Gh&ni. [2], 39, 
245—261).— To’prepB.ve dimolecular propyl cyanide, or imidolmtyrifL 
propyl cyanide, NHiCPr^'CsHa'CN, sodium (4 grams) is added to 
propyl cyanide (20 grams) dissolved in ether; propane is evolved, and 
a granular sodium-derivative separates; this is decomposed by water; 
the resulting oil is dissolved in ether and distilled, when the imido- 
compound distils over at 279—280® (uncorr.) as a thick, yellowish 
oil. Its formation is analogous to that of dimolecular methyl cyanide 
(preceding Abstract). 

By heatmg the sodium-derivative with propyl cyanide at 180® in a 
sealed tube, cyanopropine (Abstr., 1888, 800) is obtained; with ethyl 
cyanide under the same circumstances cyandiethylpropine, or amido- 


inethylmetadiazine, CEt^ 


]sr=CEt 

K-C(NH2) 


^OEt, is obtained; this separates 


from hot alcohol in monoclinio crystals, which are easily soluble in 
alcohol and in ether, sparingly in water, and melt at 183—184°. 
When heated with concentrated hydrochloric acid at 170®, hydroxy- 
triethylmetcLdiazine, OioHi 5 lir 2 (OH),is obtained; it crystallises in white, 
silky needles melting at 144®; its silver danmifiiue,' CjoHijAgNaO, is 
described. 


Imidocaproylcapronitrile, 06Hu-0(hrH)-05B[io*0!N', is prepared from 
amyl cyanide and sodium, as described above; it is a yellow, syrupy 
oil boiling at 245® at 20 mm. pressure. When heated with concen¬ 
trated hydrochloric acid at 150°, it is converted into ammonium 
chloride and di-isoamyl ketone. 

When benzyl cyanide is heated with sodium in ether, a red precipi¬ 
tate is produced, which is presumably the sodium-derivative of 
dimoiecular^ benzyl cyanide, bnt the latter cannot be isolated. If the 
precipitate is heated with phenyl cyanide for five hours at 170—^180®, 
and then digested with ether, amidMriphmyl meiadiazine, 




is extracted; tliis base crystallises in slender, lustrous ag^egatos of 
needles, melting at ; the hydroahloride, OmH„N 3 ,HU 1 , has been 
obtained. The /i.ydroa:!/-deriyative, OijHjsNa-OH, formed in the usual 
way, crystallises in felted needles melting above 340°. 

By substituting benzyl cyanide for phenyl cyanide in the above 
reaction,' treating the residue left by ether with water, and the residue 
left by this with alcohol, cymbeneylkw, or amidophenyldihmxyhneta- 

diamne, O7H,-O<^;Q^^'’gJ^^>0Pb,is obtained in white needles melt¬ 
ing at 106® (nnoorr.); it is also formed when benzyl cyanide is 
heated with sodium ethoxide. The hydrockloride and plaiinoehlonde 
(CMlIjiNs)»iH 2 Pt 01 e, are described. 

The hydroay-derivatiTe, C 2 .H 79 lT,’OH, crystallises in white, felted 
needles melting at 180° (uncorr.); it is obtained either by heating 
cyanbenzyline with concentrated hydroeWorio acid, or by passing 
nitrous anhydride through its acetic acid solution. The ace^l'^eriv^' 
tivenielts at 84—85° (uncorr.). ^ 

. ..^(preaunaably) dimolecular benzoyl cyanide is obtained by warm- 
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ing benzoyl cyanide witli sodium in ether; it crystallises in needles 
melting at 95® (uncorr.). A. Gr. B, 

Cyanethine and its Derivatives. By E. t. Mbteb (J. jpr. GTiem. 
[2], 39,262—283),—The author formulates cyanethine and its known 
analogues as amidoalkylmetadiazines (this voL, p. 5?7), and discusses 
the evidence in favour of this view. Cyanethine yields ammonia and 
methyldiethylmetadiazine (cyanoconiine, Abstr., 1883, 352) when 
reduced by zinc; ammonia, propaldehyde, and an oil, when reduced 
with sodium and alcohol; and ammonia, propaldehyde, and an oil, 
( 09 Hi 6 ’N‘) 20 , when reduced with sodium amalgam in acid solution. 

Fhenylcmidomethyldiethylmetadiazine (phenylcyanetMne), 

CEt<^.Q 

obtained by heating chloromethyldiethylmetadiazine with aniline and 
a little alcohol at 220®, crystallises in slender needles, melts at 99®, 
and is soluble in organic solvents. The hydrochloride and platinoGhloride 
are described. 

Fhthalylcyanethine, C 9 Hi 3 lT 2 ‘lT!C 202 ! 06 H 4 , is formed when phthalic 
anhydride and cyanethine (equal mols.) are heated together; it is 
extracted from the mass by ether, from which it crystallises in 
soft, white needles melting at 127—128®; it is decomposed by caustic 
soda. 

By the action of nitrous acid on cyanethine in glacial acetic solu¬ 
tion, the hydroxy-base is obtained (Abstr., 1883, 352); but by heating 
the solution and using an excess of nitrous acid, this is further acted 
on, and a yellow oil, which solidifies on cooling, is obtained when the 
liquid is poured into hot water. This is dissolved in weak aqueous 
soda, and the solution dropped into dilute hydrochloric acid. White 
flocks of the substance C 9 H 12 N 4 O 6 separate, and when dried are crys¬ 
tallised from benzene as beautiful, lustrous laminse melting at 136®, 
soluble in alcohol, ether, chloroform, and ammonia (unchanged), and 
in 5320 parts of water at 24°. The yield is 60 per cent, of the 
cyanethine taken. This substance is a derivative of hydroxymethyl- 
diethylmetadiazine, but not a dinitro-derivative. By reducing it with 
sodium amalgam iu weak alkaline solution, isonitrosohyd^oxym<ethjU 
diethylineiadiazme^^OS.lC 2 N 2 FLii^OK^ is obtained; it is precipitated 
by neutralising with hydrochloric acid, and crystallises from weak 
alcohol in aggregates of beautiful, lustrous, soft needles melting at 
205°, soluble iu alcohol, iu ether, and iu 2490 parts of water at 17°^ 
It is a feeble acid, and forms an insoluble c&p^er salt. Its silver salt, 
C 9 Hi 2 AgF 302 , is described. It is converted into hydroxymethyl- 
diethyl metadiazine hy hydriodic acid, and into the substance 
OfrHwNiOis by nitrous acid. ' 

^\i^phenylhydrci^one compound, !N' 2 HPhlOg] 5 ^'aHu*OH, is formed when 
the substance O 9 H 12 IT 4 O 6 in acid alcoholic, solution is heated with 
phenylhydrazine hydrochloride at 150®; it crystallises in thin, yellow 
prisms melting above 276°. It . is -also formed by.ri^eating the above 
isonitroso-compound in the same way. 

Concentrated hydrocliloric aqid at 160° decomposes the substance 
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CsHwlTA vdth. formation of carbonic anbydride, ammonia, and a 
hydroxydiethylmetadiaaiiiecai'hosBylio aeid, 

wtich crystallises in as^gregates of prisms, melting with decomposi¬ 
tion about 244®. Its silver salt has been' obtained. A. G. B. 

Constitution of Allyl Cyanide, By 0. Palmtur {Amer, Ohem, 
J., 11 , 89—93).—Bromine ( 11*8 grams) dissolved in dry carbon bisul¬ 
phide (5 vols.) was allowed to drop into a solution of allyl cyanide 
(b, p. 116®, 5 grams) in dry carbon bisulphide (equal vols.) kept in ice. 
When colourless, the carbon bisulphide was distilled off in a vacuum 
without the aid of heat. By distilling the residue at 13 mm, pressure, 
dihromohutyl cyanide was obtained as a heavy oil of a pungent odour, 
attacking the eyes and nose; it boils with partial decomposition 
below 110® (13 mm. pressure). The dihromohutyl cyanide (12 grams) 
was dissolved in 90 per cent, alcohol (20 c.c.) and saturated with 
hydrogen chloride at 6 ®; there were thus obtained ethyl af^-dibrotno^ 
butyrate^ an oil boiling in a vacuum at 104—105®, and a^^-dibromo^ 
hutyramide, OHMeBr^CHBrOOKTHa, which crystallises in fiat plates, 
freely soluble in ether and alcohol, sparingly so in water, and melting 
at ISO—151®; it yields «j3-dibromobutyric acid when heated with 
hydrochloric acid. 

As nothing besides ethyl ^^jS-dibromobutyrate and a/l-dibromobutyr- 
amide can be obtained from the bromocyanide formed by the action 
of bromine on allyl cyanide, the constitution of the latter is 

ch 3 -oh:oh*cn. a. g. b, 

Succinamonitrile. By B. Drouiit (Oompt rend,, 108, 675—677). 
—The action of alcoholic ammonia on ethylene cyanide in scaled tubes 
at 110 ® for several hours yields a readily crysWlisable substance of 
the composition O 4 H 8 N 2 O, which forms colourless, monoclinic crystals, 
only slightly soluble in alcohol, and insoluble in ether, chloroformj 
terebenthene, light petroleum, and carbon bisulphide. It decomposes 
slowly in cold water and rapidly in hot water, with evolution of 
ammonia. When heated at 210—220°, it decomposes without melting, 
and yields a brown residue, ammonia, and a sublimate which forms 
small needles. If boiled with potassium hydroxide, it yields suooinic 
acid, and hence is the nitrile of succinamic acid, and has the consti¬ 
tution C]J* 02 H 4 *C 0 NH 2 . It is the first example of a compound with 
the function of both a nitrile and an amide. 

If the alcohol used in the preparation contains too much water, the 
products are succinic diamide, succinamic acid, or even succinic 
acid if the proportion of water is large. There can be little doubt 
that the water which combines with the molecule of ethylene is 
derived from the alcohol, and that ethylamine is formed at the same 
time, but the latter could not be separated from the large quantity of 
ammonia with which it is mixed. 0, H, B, 
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Preparation of Alkyl Chlorides from Alcohols, By H. Malbot 
(Gompt rend.y 108, 747—749),—The method of preparing alkyl 
chlorides by saturating alcohols with gaseous hydrogen chloride and 
lieating the liquids in closed vessels, does not yield satisfactory results, 
because the excess of hydr'ochloric acid present is too small to prevent 
saponification by the water. If, however, the alcohol is saturated 
with hydrogen chloride, and then mixed with a quantity of the 
strongest aqueous solution of the acid, etherification takes place 
rapidly, and becomes almost complete even at a moderate temperature. 
The proportion of water present of course increases as the reaction 
proceeds, but hydrochloric acid is always present in sufficient excess 
to prevent saponification. 0. H. B, 

Seminose. By R. Reiss (Rer., 22, 609—613).—In view of the 
fact that microscopical methods a.jfford but little information as to 
the nature of the cellulose stored up as reserve food material in 
seeds, the author has studied the action of hydrolytic agents on the 
cellulose forming the thick-walled cells of the endosperm of vege¬ 
table ivory nuts. When thin shavings of this material are digested 
with dilute sulphuric acid, a sugar, seminose^ is obtained, which 
forms a thick, non-crystallisable syrup. It has a sweet taste, and a 
pleasantly bitter after-taste, is dextrorotatory, reduces Fehling’s 
solution, and is fermentable by yeast. The Jiydra^one^ O 12 H 18 N 2 O 5 , 
crystallises in small, colourless, rhombic tables, and melts at 185—186°. 
On treatment in neutral aqueous solution with lead acetate, seminose 
forms a white, gelatinous lead compound, 08 Hi 20 fl,PbO + H 2 O, which 
is sparingly soluble in bot and cold water. Like galactose (Risch- 
bieth, Abstr., 1888, 40), seminose yields an wm^ro^o-compound, 
OeHisOaN, crystallising in colourless forms melting at 176°. 

W, P. w* 

Mamiose. By E. Fischer and J. Hirschbergbr (Rer., 22, 1156 
—1156; compare preceding Abstract).—Mannose forms a lead salt 
which is sparingly soluble in cold water. The oxime^ 0eHi3O6l5', is 
crystalline, and is very soluble in hot water, but practically insoluble 
in absolute alcohol. When rapidly heated, it melts at about 184° 
with decomposition, but when heated more slowly, it melts at 
176—ISO'*. The hydrazone has already been found by the authors to 
melt at about 188° with decomposition when heated slowly (Abstr., 
1887, 667; 1888, 934), hence there can he no doubt that Reiss’ semi- 
nose is identical with mannose. W. P. W. 

Sugar-like Compound from Laminaria. By R. W. Batter 
(Rer., 22, 618).—When Laminaria, after extraction with alcohol, is 
treated with dilute sulphuric acid (1 to 30) at 100° for 12 hours, and 
the filtrate neutralised with chalk, evaporated to a syrup, and again 
extracted with alcohol, a filtrate is obtained which after slow evapora¬ 
tion in a desiccator over sulphuric acid yields a crystalline mass 
having a distinctly sweet taste, , Its specific rotatory power [»]d 
= 46'71° at 14°, and with phenylhydras^ine It forms a crystalline 
compound melting at about 140°* W. P. W. 
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Amines of the Methyl and Ethyl Series. By A. W. Hofmann 
(Ber., 22,699—705).—Methylamine, prepared by recrystallisiiig the 
liydrochioride several times, boils at — 6 ° to ~-5’5* under 768’35 mm. 
pressure. Sp. gr. = 0*699 at —10*8®. The liquid base fumes 
strongly in air. It could not be obtained in the solid state at — 75 ® 
and 10 mm. pressure. 

Dimethylamine was prepared by the action of methyl bromide on 
ammonia, conyerting the base into the nitroso-derivatives, and sepa- 
ratingwith hydrochloric acid and distilling several times over sodium. 
It boils at 7*2® to 7*3® under 764*1 mm. pressure (compare Proc. 
Boy. Soc., 12, 382). Sp. gr. = 0*6865 at —5*8°. It could not be got 
to solidify. 

Trimethylamine was prepared from tetramethylammonium hydroxide 
and distilled over sodium. It boils at 3*2® to 3*8® under 764*6 mm. 
pressure. Sp. gr. = 0*662 at —5*2® (compare Winkles, this Journal, 
7, 62, and Hofmann, loo. cit). The base remains liquid at —75® 
under 10 mm, pressure. It yields a crystalline hydrate (with 
7 mols. H 3 O) melting at 4*3®. 

Ethylamine has the boiling point ascribed to it by Wurtz (Ann. 
Ghim. Fhys. [3], 30, 471). Sp. gr. 0*708 at —2°. 

Diethylamine boils at 55*5° to 56® under 767*8 mm. pressure, 
Sp. gr. = 0*7107 at 15® (compare Hofmann, Proo. Boy. 800 ., 11, 67, 
and Oudemans, Boo. Tmv. OAm., 1, 59). It crystallises readily at 
—50® under the ordinary pressure, and melts at —40®. 

Triethylamine boils at 89—^90® under 767*8 mm. pressure. Sp. gr. 
= 0*735 at 16®. Both mono- and tri-ethylamine reniain liquid at 
—75° under 10 mm. pressure. 

The apparatus used for determining the boiling points, which was 
similar to that used by Bannow {Ghem. Ind., 1886, 3*28), is described. 

N. H. M. 

Conversion of Palmitonitrile into Hexadecylamine. By 
F. Krafpt and A/ Moye (Bar., 22, 8 ll -- Bl 6 ).--^ Hexadecylamiue , 
Oi«H 33 *NH 2 , can be obtained by heating ethyl iodide with alcoholic 
ammonia, but it is most easily prepared by gradually adding sodium 
(4 parts) to an alcoholic (80 parts) solution of palmitonitrile 
(3 parts) first at the ordinary temperature, and then after two to 
three hotn*s heating very gradually to 120 ® until the sodium is com¬ 
pletely dissolved. The whole is poured into a large quantity of 
water, the solution acidified with hydrochloric acid, the precipitate 
dissolved in a small volume of 'alcohol, and rOprecipitated with 
ether. The hydrochloride, CisHgs-NHgjHOl, is thus obtained in 
shining plates, and the yield is 75 per cent, of the palmitonitrile 
employed. The platinochloride has the composition 

(CwH33*HH2)2,H2Pt01fl. 

The hyd/riodide crystallises in small plates, melts at about 170—172® 
with decomposition, and is sparingly soluble in cold alcohol. The 
hme, prepared by distilling the hydrochloride first with soda and 
then with sodium in a partial vacuum, melts at 45 —i 6 ®, boils at 33 Q® 
187^, 15 mm.), and is almost insoluble in water. On exposure 
tbiheair, it mpidly absorbs carbonic* anhydride. ^ , 
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FAhylhexadecrjlammonium iodide^ Ci 6 Ha 3 ’!N'H 2 EtI, separates in crys¬ 
talline plates, melting at 162—166° with decomposition when hexa- 
decylamine is heated at about 150° for 3 —^ hours with excess of 
ethyl iodide. EtJiylhemdecylamine^ NHEt'CieHss, prepared by warm¬ 
ing the ammonium iodide with concentrated potash and distilling 
the product over sodium in a partial vacuum, is a colourless, crys¬ 
talline compound melting at 27 —28°, and boiling at 342° (corn.) with 
partial decomposition (b. p. 195—196°, 15 mm.). 

Eiethylhexadecylamine^ ]SrEt 3 *Ci( 5 H? 3 , is formed, together with the 
ammonium iodide, when ethyl iodide (5 parts) is heated with diethyl- 
amine (2 parts) at 150°; the crude product is warmed with potash 
and distilled over sodium. It is a crystalline compound melting at 
6—8°, and boiling at 355° (corr.) (204—206°, 15 mm.). Theplatino- 
chloride has the composition (NEt8*Ci6H33)2,HaPtCl6. 

Trieihylhexadecylamrnomum iodide^ NEtsOisHsal, melts at about 
180—181° with decomposition. F. S. K. 

Combination of Chloral with Glycol. By db Fokceanb 
(Oompt. rend,, 108, 618—620).—147*5 grams of anhydrous chloral 
were mixed with 62 grams of glycol. There is a notable develop¬ 
ment of heat, and the product is a homogeneous, viscid liquid, which 
after remaining in a well-closed vessel for several weeks gradually 
solidifies to a mass of hard, transparent crystals of the composition 
C 3 HCl 30 , 02 H 4 (OH) 3 . This compound is soluble in water, melts at 
42°, and its heat of formation from the constituent liquids is 
4-15*4 Cal. 

When chloral is mixed with glycerol, there is development of heat, 
but the product will not crystallise. The heat of combination of 
chloral with glycol is greater than its heat of combination with ethyl 
alcohol. It follows that Henry’s law, that the heat of combination of 
chloral with alcohols diminishes as the molecular weight of the alcohol 
incx’eases, is not general, although it may hold good for alcohols of 
the same series. - 0. H, B. 

Preparation of Oximes. By K. Attwers (Ber,, 22,604—606).— 
The author finds that the preparation of oximes is much facilitated by 
allowing the reaction between hydroxylamine and the ketone to take 
place in alkaline solution. The best results are obtained by employ¬ 
ing 3 mols. of sodium hydroxide with 1 mol. of hydroxylamine 
hydrochloride; not only is the oxime prepared in a much shorter 
time than by using equimolecular proportions of these substances, but 
the yield also is, in many cases, almost that theoretically possible. 
The excess of alkali, however, cannot, of course, be employed in those 
cases in which either a dioxime is formed which readily undergoes 
conversion into its anhydride in the presence of alkali, or in which 
the ketone is attacked by the alkali. W. P, W. 

Solid Acetone--chlorofoKm.and its Derivatives. By 0. Wiiii- 
OEBOTO, and F. Dueb (F 'pr- OTem., [2], 39, 283—289 ; compare 
Abstr,, 188V^ 570 and 10 ^),^T&rtiary hromohutyrio trihromide is ob¬ 
tained by the action of phosphorus pentabromide on acetone-ohloro- 
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form; it is a colourless solid, subliming at 160° without melting, and 
boiling between 185° and 190°. 

TerticffTy acetosayhutyrio tHchloride^ 00Me*0*01^162*0013, is formed 
from acetone-chloroform and either acetic chloride or anhydride; it 
boils at 191°. 

Tertiary 'benzo^ybiityrie OOPh*0'OMe2*CO]3, prepared 

from benzoic chloride and acetone-chloroform, is a yellow oil boiling 
at 282°. 

Acetone-chloroform is very little reduced by sodium amalgam. 
With zinc and hydrochloric acid, a considerable quantity of trimethyl 
carbinol is obtained. With zinc and glacial acetic acid, pseudobutyl 
acetate is formed, whilst hydriodic acid reduces it to a hydrocarbon, 
probably isobutane. 

The authors have not sncceeded in displacing the chlorine in acetone- 
chloroform by alkyl radicles. , A, G*. B. 

Dihydroxysteanc Acid- By M. Geooer {Ber,^ 22, 620r—622).— 
A comparison of the properties of the acid supposed to have the 
composition OaeHsaOe, obtained by oxidising the fatty acids of tallow 
with potassium permanganate in alkaline solution (Abstr,, 1885, 
883) with those of SaytzefP’s dihydroxystearic acid (Abstr., 1886, 
140), shows that the two substances are identical. The melting 
point was, however, found to be 125—125*5° by Piccard’s method, 
and 130*5—131*5° when taken in a capillary tube without previous 
fusion, whilst the fused acid melted in a capillary tube at 
126*5—128*5° ; the solidifying point was 120—121°. W. P. W. 

Boiling Points in the Oxalic and Oleic Acid Series. By 

P. Keafft and H. IToerdlingbr {Ber,^ 22, 816—820).—When malonic 
acid is heated almost to its melting point under a pressure of 
8—10 mm., it sublimes unchanged, but when more strongly heated it 
is decomposed into acetic acid and carbonic anhydride. 

Succinic acid sublimes unchanged when heated under the same 
pressure at a temperature below its melting point, but when heated 
more strongly it is converted into the anhydride. If the retort is 
provided with two receivers, one of which is kept warm to prevent 
the water condensing, the anhydride is obtained almost pure, and can 
be obtained quite anhydi*ous by redistilling. Sucoixiic acid has the 
following boiling points :‘--131°, 10 mm.; 139°, 15 mm.; 169°, 50 mm .; 
189 , lOO mm.; 261° under the ordinary pressure. 

Trimethylene cyanide has the following boiling points, the thermo¬ 
meter being entirely placed in the vapour142°, 10 mm.:. 149°, 
15 mm.; 181*1°, 50 mm.; 203°, 100 mm. 

When glutaric acid, in small quantities, is heated quickly to its 
boiMng point under a pressure of 10 mm., .it distils almost entirely 
between 195° and 198°, and only slight decomposition occurs. When 
heated under the same pressure with a reflux condenser for 2—-3 hours, 
it gradually loses water, and is completely converted into the anhy- 
anhydride boils, under the ordinary pressure, at 
'286^288 (corn.) with only very slight decomposition; under 10 mm* 
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pressure, it boils at 150°, under 15 mm. at 168°, under 50 mm. at 189°, 
and under 100 mm. at 211°. 

Tbe following table gives the boiling points under various pressures 
of several acids of tbe oxalic acid series:— 


Pressure 
in mm. 
mercury. 

Adipic acid, 

O6H10O4, 

m. p. 149— 
149 * 6 ^ 

Pimelio acid, 
C 7 H 12 O 4 , 
m. p. 103°. 

Suberic acid, 

O8H14O4, 

m. p. 140°. 

Azelaic acid, 

C9H16O4, 

m. p. 106°, 

Sebacio acid, 

m, p. 133^ 
183 *5°. 

10 

206-5° 

212 ° 

219 -5° 

225-5“ 


16 

216-5 

223 

230 

237 


60 

244-5 

251 -5 

258-6 

265 


100 

265 

272 

279 

286-5 



All the acids in the above table distil without the slightest decom¬ 
position under the pressures given, except that of 100 mm., under 
which pressure very slight decomposition occurs; under the ordinary 
pressure, the boiling point is about 70° higher than under 100 mm. 

The following table gives the boiling points of several acids of the 
oleic acid series, acids which are readily decomposed when heated 
under the ox’dinary pressure:— 


Pressure in 
mm. mercury. 

Oleic acid, 

O18H34O3, 

Elaidic acid, 

^182^84^2* 

Erucic acid, 
O 32 H 42 O 2 . 

Brassidicacid, 

^2sfl4202° 

10 

223° 

225° 

254*5° 

256° 

15 

232 -6 

234 

264 

265 

30 

249-5 

251 -5 

281 

282 

50 

264 

266 

— 

— 

100 

285-5—286° 

287-5- 288° 




Elaidic acid and stearic acid boil at almost exactly the same tern- 
pex‘ature under the same conditions. E. S. K. 

Calcium and Strontium Malonates. By Massox. (Gomptrend.^ 
198 , 813—816).—Attempts to obtain calcium hydrogen malonate in 
a crystalline form were unsuccessful. The normal salt crystallises 
with 4 mols. H 2 O below 15°, and forms brilliant, silky needles, only 
slightly soluble in water. When it crystallises above 35° it forms 
small, brilliant scales, which contain 2 mols. HaO, and are only very 
^ slightly soluble in water. The anhydrous salt is obtained by heating 
either of the hydrates at 135°for many hours in a current of hydrogen. 
Since the hydrated and anhydrous salts are so sparingly soluble in 
water, the determinations of the heats of solution, &e., were made by 
dissolving them in a solution of nialbnio acid; 
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O 3 H 4 O 4 solid 4 - Ca(OH )2 solid = C 3 H 204 Ca 

solid-f 2 H 3 O solid .. develops 4*20*75 Cal. 

Cs solid 4- Ha gas 4- Oa solid 4- O 4 gas 
=: CaaHaCaOi solid. „ 4-311*89 ,, 

CasHgOiCa solid 4- 2 H 2 O solid = 

C 3 H 2040 a, 2 H 20 solid ... „ 4-4*74 „ 

Ca 3 H 204 Ca ^olid 4- 4 H 2 O solid = 

C 3 H 3040 a, 4 H 20 solid. „ 4-10*146 „ 

Tlie heat o£ formation of calcium malonate is practically the same 
as that of the oxalate, and is lower than the heat of formation of the 
acetate. This is also true in the case of the strontium salt. 

C3H4O4 sol. 4- Sr(OH )2 sol. = CaHaOiSr 
solid 4 - 2 H 2 O solid . develops 4-32*30 Cal 

C 3 solid 4- H 2 gas 4- Sr solid 4- O 4 gas 

= 03 H 204 Sr solid .. „ +325^04 „ 

C. H. B. 

The Symmetrical Dimethylsuccinic Acids. By If. Zjslinsky 
and S. Krapivin (Ber., 22, 646—654).—The me%Z salt of the 
“ maleinoid ” symmetrical dimethylsuccinic acid (m. p. = 123^), 
prepared by heating the silver salt with methyl iodide at 100 ° for 
6—-8 hours, boils at 199—200°, and is a colourless, |nobile liquid with 
a pleasant odour. On saponification with alcoholic ’potash, it yields 
the maleinoid ” acid exclusively. The etMjl salt, prepared in like 
manner, is a colourless liquid, and boils at 221 — 222 ° under a pressure 
of 761 mm. Its sp. gr. is 1*0218 at 0 ° and 1*0072 at 16° (compared 
with water at 0 °). When heated at 310® in a Yictor Meyer apparatus, 
its vapour-density is 4*01, which indicates almost complete dissocia¬ 
tion into ethylic ether and dimethylsuccinic anhydride; the vapo ay- 
density is, however, normal (d^ 6*817) when deteimiined in a 
Hofmann apparatus heated at 184°. On saponification the ethyl salt 
seems to yield the maleinoid ” acid exclusively. When, however, 
the ethyl salt is prepared by saturating the cooled alcoholic solution 
of “maleinoid’^ dimethylsucoinic acid with hydrogen chloride, it 
boils at 219—220° under a pressure of 745 mm., and on saponification 
yields a mixture of the “maleinoid and “fumaroid (m. p. « 192°) 
dimethylsuccinic acids. The harimn salt, with 3 mols. H 2 O, and 
mloimi salt, with 2 mols. H 2 O, are described. The imide, prepared 
by distilling the dry ammonium salt of the “ maleinoid acid in a 
curreut of ammonia, crystallises from alcohol in stellate groups of 
prisms, and melts at 109—110°. 

The methyl BsXt of the “fumaroid” symmetrical dimethylsaoomic 
acid, prepared by the action of methyl iodide on the silver salt, boils 
at 198—199®, and on saponification yields the “ fumaroid ** acid 
exclusively. The ethyl salt, prepared in like manner, boils at 219*5°, 
has a sp. gr, of 1*0180 at 0 ®, and 1*0022 at 12 ° (compared with water 
at 0 °), and on saponification jdelds the “ fumaroid acid. Its vapour- 
density as determined by V. Meyer’s method at 310° is 3*78, aim by 
Hofmann’s method at 185° is 6*92. When obtained by treating the 
alcoholic solution of “ fumaroid ” dimethylsuccinic acid with hy^ogen 
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oHoride, tlie ethyl salt boils at 220° under a pressure of 757 mm., 
and on saponification yields a mixture of the ‘‘maleinoid'' and 
‘‘fumaroid ’’ acids. The barium salt, with 4 mols. H2O, and calcium 
salt, with 1 mol. H2O, are described. The imide crystallises in 
aggregates which resemble those of the imide of the “ maleinoid acid, 
and melt like these at 109—110®. On bromination, the “ fumaroid” 
acid is converted into pyrocinchonic anhydride. W. P. W. 

Reduction of Tartaric Acid. By M. Ballo (Per., 22, 750— 
764; compare Abstr., 1884, 765). —^Neither Liebig’s nor Baeyer’s 
theory of the formation of sugar in plants gives any explanation of 
the part played by the iron which is present in chlorophyll. In 
investigating the action of this metal on vegetable acids, the author 
found that tartaric acid, when warmed with ferrous sulphate, is con¬ 
verted into an acid which he names isoarabinic acid, on account of 
the sticky nature of solutions of the calcium salt. Tartaric acid 
(1 part) and ferrous sulphate (1 part) are dissolved in water (about 
2 parts) and the solution warmed on the water-bath; after a short 
time a greenish-yellow precipitate, consisting chiefly of the iron salt 
of an acid containing more oxygen than isoarabinic acid, is formed. 
The whole is then evaporated with constant stirring, until the residue 
solidifies on cooling, and is then extracted with strong alcohol. The 
alcohol is evaporated, the residue dissolved in water, the solution 
neutralised with milk of lime, filtei^ed, evaporated to a syrup, and 
the calcium salt which separates dissolved in water and decomposed 
with the calculated quantity of oxalic acid. The filtered solution is 
concentrated, mixed with alcohol, separated from any undecomposed 
salt, and again concentrated and mixed with alcohol and ether. After 
keeping for a long time, a crystalline compound, which the author 
mames isoarabinic acid hydrate separates, and the filtered solution, on 
evaporation, yields isoarabinic acid. 

Isoarabinic acid^ CsHioOe, is a thick, almost colourless syrup, which 
is miscible with water in all proportions, and when burnt gives ofE a 
smell of burnt sugar. It is dextrorotatory, and its specific rotatory 
power is [a]© = + 20°, but it does not reduce Fehling’s solution* The 
potassium salt, CeH^OfiK, is anhydrous^ and crystallises well. The 
calcium, salt, (06H905)2Ca + 9H2O, dissolves in water, forming a 
sticky solution, from which it crystallises moderately easily; it loses 
some of its water at 100—120°, the remainder only at a temperature 
so high (above 140®) that the salt is partially decomposed. It reduces 
amraoniacal silver solution, and readily decomposes both in solution and 
in the dry state, being converted into a basic salt, (C6H905)2Ga,Ca0 4* 
8H2O. The latter is a colourless powder, and is insoluble in water, but 
it dissolves in potash, and is reprecipitated on boiling the solution; it 
reduces ammoniacal silver solution. When a solution of the calcium 
salt is mixed with a solution of lead acetate, a yellowish precipitate, 
consisting principally of the salt, (0»Hg05)2Fb, is, formed, and a 
colourless subs^nce, consisting principally of the basic salt, 
(C6H906)2Bb,2Pb0, separates from the filtrate after some time. 

isoarabinic acid hydrate (see above) has probably the composition 
OgHiaOtt; it does not reduce Fehling’s solution. 

VOL. LYI. 3 a 
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Tliese results sliow tliat substances, isomeric witb tbe carbo¬ 
hydrates, and other compounds richer in oxygen, are formed by the 
action of ferrous sulphate on tartaric acid. The quantity of ferrous 
sulphate employed may be as little as one-tenth the weight of the 
tartaric acid without influencing the results, but the author believes 
that direct sunlight may have some appreciable effect on the reaction. 
These facts are evidence in favour of Liebig’s theory of the formation 
of sugar in plants. It was frequently observed that the crude solu¬ 
tions of isonrabinic acid contain reducing substances which, how¬ 
ever, disappeared on further investigation; this fact seems to indicate 
that it is possible to obtain sugar synthetically from tartaric acid or 
other vegetable acids. S. K. 

Action of Methyl Diazoacetate on Ethereal Salts of ITnsatu- 
rated Acids. By E. Buchner (Ber., 22, 842—847; compare Abstr., 
1888,1274). —Methyl acetylenedicarboxylodiazoacetate, 03 HN 2 (COOMe) 3 , 
is prepared by mixing methyl acetylenedicarhoxylate (1 mol.) with 
methyl diazoaoetate (1 mol.), and immediately adding an equal 
volume of ether, otherwise a very violent reaction occurs with evolu¬ 
tion of light and lieat, 3 gram of the mixtm'e giving out 199*4 gram- 
cal. as a mean of two experiments. As soon as the mixture begins tO' 
get warm, the vessel is cooled and, when the reaction is at an end, 
which is generally the case in about an hour, the etlier can be 
directly evaporated, and tbe residue recrystallised fx'om methyl 
alcohol, from which it separates in compact crystals. It crystallises 
from hot water in needles, melts at 118'’, and is very readily soluble 
in methyl alcohol, but only moderately so in ether. It is not acted 
on by warm, concentrated sulphuric acid, hut it dissolves in soda 
with a transient yellow coloration. The molecular weight, deter* 
mined by Eaoult’s method, was found to be 254 as tbe average of six 
experiments. When heated at 220'’, it is partially decomposed with 
evolution of carbonic anhydride; if the residue is heated in a partial 
vacuum, the anhydride distils-at 202'’ (30 mm.), and soon solidifles. 

CO 

This anhydride^ COOMe'CsHNsC^QQ^O, crystallises from ether, melts 

at 70°, and is readily soluble in water. 

Acetylenedicarhoxylodiazoacetio aoid^ OeHilTgOB, prepared by boiling 
the ethereal salt with dilute sulphuric acid, crystallises in small 
needles, melts at 233° with evolution of carbonic anhydride, and is 
more sparingly soluble in cold than in hot water. It is not acted on 
by cold, alkaline potassium permanganate. Tbe sodium hydmjm salt, 
G 6 H 3 lS; 206 N’a, prepared by treating tbe acid with the calculated 
quantity of soda, crystallises from hot water in long needles, and is 
sparingly soluble in cold water. The Bilmr salt is very sparingly 
soluble in water, and when heated, it explodes slightly, yielding an oil 
which is probably identical with the compound described below. 

When, tbe tricarboxylic acid is heated at 230—240° it melts, with 
eyolutioh of large quantities of carbonic anhydride, but gradually 
,fifolidifies again, and on continued heating distils in the form of a 
;.t colourless oil, leaving a slight residue of some solid, colourless sub- 
- The oil solidifies on cooling, and orystallises from light 
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petroleum in colourless needles melting at 69®. It has a slight 
pyridine-like odour, and is very readily soluble in water, alcohol, 
ether, and benzene. Its molecular formula is either CaHijST.i or 
CcH 8 N 4 , but molecular weight determinations by Haoult's method 
gave 79, 95, and 102 with benzene solutions containing 0*148, 0*351, 
and 0*495 per cent, respectively. It volatilises perceptibly in a partial 
vacuum; aqueous solutions have a slight acid reaction, and give a 
white, stable salt with silver nitrate. It is not acted on by cold 
potassium permanganate, and it does not give Knorr’s pyrazole 
reaction. F. S. K, 

Base containing Chromium and Carbamide. By W. J. Sell 
(Proc. Boy. 8oc., 45 , 321—345 j compare Abstr., 1883, 178).—The 
author has examined the green, crystalline substance obtained by the 
action of chromyl dichloride on carbamide, and subsequent treatment 
with water. Its composition is difficult to determine, since it is decom- 
posed by water, and is insoluble in most other menstrua. It can, how¬ 
ever, be recrystallised from dilute hydrochloric acid. The reactions 
and analytical data favour the formula Or 2 (CON 2 H 4 )i 2 Cl 2 (Or 207 ) 2 , 2 H 20 . 
Crystallographic measurements are given. The substance dissolves 
in strong hydrochloric acid, giving dichlorotetrachlorochromate of 
the base Or2(00]!72H4)i3Cl2,4Cr0301,3H80, which is decomposed by 
water, reproducing the original salt, hence it is probable the latter 
salt is the first product of the action of chromyl diohloride on 
carbamide, and that the diohloro-compound is diie to the action 
of water. The product of the action of chromyl dichloride and 
carbamide • alone cannot be purified. A number of salts of the base 
are described. H. K. T. 

Aluminium Methide. By F. Quincke (Zeit. physikaL Ohem,^ 3, 
164—169), —^The author has determined the vapour-density ot alum¬ 
inium methide by the displacement method at a te^^aporature of 10® 
above its boiling point. As the mean of a number of experiments he 
gets the number 3*924, and as this is 20 per cent, smaller than that 
corresponding with the formula AhMee, given by Louise and Roux 
(Abstr., 1888, 583), he concludes that the molecule of aluminium 
methide can only be expressed by AlMej. H. 0. 

Melffiylfurfuraldehyde and the Corresponding Methylpyro- 
mucic Acid, By H. B. Hill (Ber., 22,607—608).— After repeated 
fractionation, the oil containing furfuraldehyde which is obtained by the 
diy distillation of wood (this Journal, 1877, ii, 746), yields a fraction 
boiling at 184—186° ; this exhibits all the properties of an aldehyde, 
and most probably consists of, methylfurfuraldehyde. When, purified 
by means of the .sodium hydrogen ^sulphite compound,, it boils at 
186‘5—187® (thermometer in vapour) under a pressure of 756 mm. 
It dissolves in about 30 parts of cold water, and its aqueous solution 
on treatment with ammonia fprms a well-cjystallised compound, 
^'^(OeHflO)^, melting at 86—87®. When oxidised, it yields a methyl- 
pyromucic acid, OeH^Oa, which closely resembles pyromucic acid, but 
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melts at 108—109®, and dissolves somewLat more readily in water, 
benzene, and cMoTOform; its silver salt, O^HsOsAg, crystallises in 
slender needles, and is veiw sparingly soluble in hot water. 

W. P. W. 

Tetrabromodinitrobenzene. By 0. L. Jaokson and W. I). 
Bancroft (Par., 22, 603—604; compare Abstr., 1888, 1276).—Tetra- 
bromodinitrobenzene reacts with a number of substances; few of the 
products have, however, been investigated. The compound obtained 
by heating it with aniline on a water-bath has the composition 
C 6 Br(N'HPh) 3 (N 02 ) 2 , and crystallises in microscopic, red prisms 
melting at 175—176®. W". P. W. 

Preparation of Metanitrotoluene, By K. Bcohka (Ber., 22, 
829—833).—Metanitrotoluene (compare Beilstein and Kuhlberg, 
Annalen, 155 , 24) is best prepared as follows:—Pure metanitropara- 
toluidine, prepared by Gattermann’s method (Per., 18 , 1482), is 
dissolved in alcohol (3 parts) and concentrated sulphuric acid (about 
3 parts), and a saturated aqueous solution, containing rather more 
than the calculated quantity of sodium nitrite, is added drop by drop 
to the cold solution. As soon as all the sodium nitrite is added, the 
solution is kept for some time, then carefully warmed until the 
evolution of nitrogen has ceased, and the liquid has assumed a dark- 
brown colour. The alcohol is evaporated, the product distilled with 
steam as long as oil passes over, and the metanitrotoluene extracted 
with ether. The product thus obtained distils entirely between 228® 
and 231 and solidifies when cooled, melting again at 16®. The yield is 
from 66—84 per cent, of the theoretical quantity, but in one experi¬ 
ment as much as 90 per cent, was obtained. The residue contains a 
brown, resinous, non-volatile substance, from which no crystalline 
compound could be isolated. F. S. K. 

Tricyanides. By P. Krapft and A. v. Hansen (Per., 22, 803— 
811),— MethyldipJmiyl tricyanide^ CjeHiaNs, is obtained, together with 
benzoic acid, by adding aluminium chloride (2 parts) to a mixture of 
benzonitrile (5 parts) and acetic chloride (2 parts) cooled to 0®, and 
raising the temperature to 70® in the course of 18 hours. TIio whole 
is then poured into ice-cold water, the product extracted with other, 
and fractionated in a partial vacuum. It crystallises from alcohol in 
slender needles, melts at 110 ®, boils at 227® (15 mm.), is soluble in 
light petroleum, and has feeble basic properties. The hydrochloride 
separates in small needles when hydrogen chloride is passed into a 
benzene solution of the base, but the salt is decomposed by cold water, 
or when heated at 150°, yielding the pure base. The ^platmocklonde^ 
(Ct 8 Hi 3 l:^ 3 ) 2 ,H 2 PtCl 0 , prepared by precipitating a warm alcoholic 
solution of the hydrochloride with platinum chloride, separates in 
small, yeUowish-red crystals, and is decomposed by water. When 
the base is boiled for a long time with potash, small quantities of 
ammonia are evolved, and traces of benzoic acid are obtained, but 
when heated for a few hours with dilute (1 ; 3) sulphuric acid, it is 
entirely decomposed into benzoic acid, acetic acid, and ammonia. 
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The vapour-density, determined at 444®, was found to he 122, and 

CPh’N 

the constitution of this compound is probably 

Mhyldijplienyl tricyanide, CitHisNs, prepared in like manner from 
propionic chloride, is a crystalline compound melting at 67®, and 
boiling at 233—234® (15 mm.). The hydrochloride and the platino- 
chloride, (Ci 7 Hi 5 N 3 ),H 2 PtCl 6 , are decomposed by water. The vapour- 
density, determined by Y. Meyer’s method, was found to be 129®, and 
its constitution is probably analogous to that of the preceding 
compound. 

Fropyldi^henyl tricyanide, C 18 H 17 N 3 , crystallises from alcohol, melts 
at 78*5°, and boils at 239® (15 mm.); its vapour-density was found to 
be 140. When boiled with moderately dilute sulphuric acid, it is 
quickly decomposed into ammonia, butyric acid, and benzoic acid. 
The;plaUnochloride, (Ci 8 Hi 7 N 3 ) 2 ,H 2 PtCl 6 , crystallises in small, yellowish- 
red needles, and is decomposed by wate. 

Sexyldi^henyl tricyanide, C 21 H 33 N 3 , melts at 44®, and boils at 265° 
(15 mm.). The jplatinochloride has the composition 

(C2lH33N3)2,H2PtCle. 

Fentadecyldiphenyl tricyanide, C 30 H 41 IT 3 , is prepared by adding 
aluminium chloride (3 parts) to a mixture of benzonitrile (5 parts) and 
palmitic chloride (3 parts), and gradually heating the mixture to 100 ° 
in the course of 60 hours. It separates from isobutyl alcohol in plates, 
melts at 64°, boils at 327—328® (13 mm.), and is readily soluble in 
ether and hot alcohol, but only sparingly in cold alcohol. It is not 
decomposed when heated at 120—125° with alcoholic potash or when 
melted with potasb, but when heated with moderately dilute sulphuric 
acid it is slowly decomposed, yielding benzoic acid and ammonia. 

F. S. K. 

lodation of Phenols in Ammoniacal Solution. By C. 
WiLLOBRODT and A Kornblum (J. pn Ohem. [2], 39, 289—298; 
compare Abstr,, 1888, 940). —lodothymol is prepared by adding 
powdered iodine (8*5 grams) by degrees to a solution of thymol 
(6 grams) in ammonia (6 o.c.) mixed with alcohol (2 c.c.); the oil which 
is formed is distilled with steam. When pure, iodothymol crystallises in 
lustrous, white needles melting at 69° and soluble in all solvents except 
water. It is oxidised to thymoquinono by manganese dioxide and 
sulphuric acid or by ferric chloride. Phosphoric anhydride liberates 
iodine from it in the cold, but does not convert it into iodocresol. It 
is not decomposed by aqueous potash at 160—300°, and even if melted 
with potassium hydroxide at 180° it is not converted into hydro- 
thymoquinone. Moist silver oxide does not remove the iodine, 

lodocymyl ethyl ether, obtained from potassium iodothymol and 
ethyl iodide, crystallises in opaque, white, rhombic tables melting at 
52°, insoluble in cold water, slightly soluble in hot water and alcohol, 
freely in other solvents. lo^eymyl acetate forms white needles melting 
at 71°, and soluble in the usual solvents. lodooymyl hemoate crystallises 
in l^ge tables melting at 95®; the crystallographical measurements 
are given. lodooymyl ;pwaiB forms yellowish aggregates of crystals 
melting at 155°. 



698 ABSTRACTS OF CJ^MIOAL PAPERS. 

DiiodorthocTesol is prepared from orthocresol and iodine as directed 
for iodothjmol. It crystallises in needles melting at 69*5°, and is 
soluble in all organic solvents. Diiodorfhoco*esyl acetate crystallises in 
white tables melting at 66°, and soluble in all organic solvents. 
jDiiodorthocresyl ^picrate forms bright yellow aggregates of crystals 
melting at 204°. 

The iodoparacresols have been described by Schall and Dralle 
(Abstr., 1885, 146). Biiodoparacresijl ethyl ether is a white solid 
melting at 77°, and soluble in the usual organic solvents. 

lodometacresol was obtained as an oil, and diiodometacresol as long 
needles melting at 76°, and soluble in the usual solvents, 

A. G. B. 

Metamidoparacresyl Methyl Ether. By C. Schall {Ber., 22, 
749).—Homomethylsalicylic acid (methoxytoluic acid), 

[COOH : OMe : Me = 1 : 2 t 5], 

according to Limpach (this vol., p. 499), melts at 70°; the melting 
point (67°) previously given by the author is too low, probably 
owing to the. presence of a trace of water. 

Chloroparacresol methyl ether boils at 213—216° (corr.) (compare 
Limpach, loc, citX and was first prepared by Schall and Dralle. 

F. S. E. 

Aixiidoparacresyl Methyl Ether. By L. Limpach (J?er., 22, 
*78%-^79X),—Niiracetamidoparacresyl methyl ether^ 

[Me ; NHAc ; OMe: NO, = 1 : 3 : 4 : 6], 

prepared by nitrating acetamidoparacresyl methyl ether (compare 
Limpach, this vol., p. 499) with acid of sp. gr. 1*48, crystallises from 
dilute alcohol in small needles melting at 156°. 

Nitramidopa^'acresyl methyl ether, prepared by boiling the preceding 
compound with potash, crystallises in yellow needles melting at 132°. 
The denvative is ohtaihed when the niti^o-compound is 

reduced with tin and hydrochloric acid. It is a colourless, crystalline 
compound, melting at 166° with decompofeition, and the aqueous 
solution quickly turns 'green on exposure to the air. The hydro- 
chloride, C 8 Hi 2 N 20 , 2 HCi, yields an iudophenol when treated with an 
alkaline solution of a-naphthol. The diamido-oompound is, there** 
fore, a paradiamine, and has the constitution [Me : (NHa), : OMe 5= 

OrthamidoparaGTesyl methyl ether, [Me : OMe : NH, = 1 ; 4 j 6], is 
obtained by diazotising nitramidoparacresyl methyl ether and reduc¬ 
ing the product; it melts at 111°. F. S. K. 

Action of Snlplinric Acid on <y- and 5-Isatropio Acids. By 0, 
Lieubema™ and O. Beegahi (Ber., 22, 782-—786; compare this voh, 
p. 396).—Snlpho- 7 -isatropic acid a {ci-sulphotruxilUo acid a) and the 
sulplionic acid of 5-isatropic acid {P'4ruxillic acid) do not reduce 
cold potassium permanganate at all or only do so very slowly, and 
both the neutral and acid barium salts, except the acid salt of 
it-t^uxihio acid a, are readily soluble in cold water. Meta- and para- 
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flulphocinnatnio acid, witH wliicli tliese acids are isomeric, reduce 
potassium permanganate very readily in the cold, and the neutral 
and acid barium salts are sparingly soluble in cold water. 

^at^Sulpbotruxillio acid a and jS-sulpbotruxillic acid are readily 
converted into parabydroxybenzoic acid when melted with potash. 

HydroxyirmilUcacidy (OH*OgH 4 *CH!OH*OOOH}«, is obtained when 
sodium it-sulphotruxillate (1 part) is mixed with melted potash (4 to 5 
parts) and the temperature raised until the mass becomes bright 
yellow, heating being continued only until frothing has ceased. It 
Crystallises from boiling Water in colourless, anhydrous prisms, melts 

27eS®, and is readily soluble in alcohol, ether, and hot water, 
but only sparingly in cold water. Ferric chloride produces after some 
time a yellowish precipitate in aqueous solutions of the acid. The 
barium salt is soluble in water. Lead and silver salts produce a 
white precipitate in aqueous solutions of the ammonium salt. 
Hydroxytruxillic acid is probably a polymeride of parahydroxy- 
<5innamic acid. 

Truxone, (CgHaO),!, is precipitated when «-truxillic acid is dissolved 
in fuming sulphuric acid of sp. gr. 1*94 (20 parts) and the solution 
poured into water. It is insoluble in water, acids, and alkalis, and 
only very sparingly soluble in any ordinary solvent, but it separates 
from glacial acetic acid, xylene, or cumene in crystals melting at 289°. 
It dissolves in boiling nitric acid of sp. gr. 1*38 and separates 
unchanged, on cooling, in long, shining needles which become opaque 
when washed with water. It is not acted on' when boiled for half an 
hour with a glacial acetic acid solution of chromic acid. The chloro-- 
derivative, (OgHGOis)?*, prepared by treating truxone with phosphoric 
chloride, crystallises from benzene in colouxdess needles, melts at 
178°, and is readily soluble in alcohol and glacial acetic acid. The 
aniUde^ (CgHe'.l^Ph)^, separates in yellowish needles when truxone is 
boiled with aniline and glacial acetic acid. It melts at 270° with 
decomposition, and is moderately soluble in xylene and cumene, but 
only very sparingly in alcohol, ether, benzene, and glacial acetic acid. 
The liydrazide, ( 09 H 6 *.N 2 HPh)«, prepared in like manner, crystallises 
in small, yellow needles, melts at 270°, and resembles the preceding 
compound in its behaviour towards solvents. 

Truxene^ (CsHg)*!, is obtained, together with a small quantity of a 
compound of lower melting point when truxone is heated at 180^ with 
amorphous phosphorus and hydriodic acid of sp. gr. 1*7 (6 to 7 
pai*ts) ; the product remains with the phosphorus and is extracted 
with boiling cumene, from which it crystallises in yellowish needles 
or plates melting above 360°. It is soluble in chloroform, boiling 
cumene, and boiling aniline, but insoluble in‘ all other solvents, even 
in cold, concentrated sulphuric acid or boiling nitric acid of 
sp. gr, 1*38. * • 

Tmxenequinone, prepared by boiling truxene with chromic acid in 
glacial acetic acid solution, crystallises from cumene or aniline in 
canary-yellow needles which db not meli below 360°. It dissolves in 
concenirated sulphuric acid, but isrepreoipitated unchang^on adding 
water.' ■ : ',Fr S. K, 
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Conversion of some Homologues of Piienol into Primary 
and Secondary Amines, By R, h'LOY'D{Ohem,Nms^ 59, 185—188). 
—^When 20 grams of isoButylphenol is heated in a closed tube at 
320—for 40 hoars with 60 grams of zinc ammonium bromide 
and 20 grams of ammonium bromide, about 33 per cent, is converted 
into paramidoisobuiylbenzene, about 23 per cent, into d%^‘isohutyl- 
phenylaminef and about 40 per cent, remains unaltei*ed. ^ ^ Paramido- 
isobutylbenzene (Abstr., 1881, 898), prepared from aniline, hydro¬ 
chloric acid, and isobutyl alcohol, is a light-brown oil which boils at 
230—231^ and yields an acetyl-derivative crystallising from warm 
alcohol in satiny leaflets melting at 170°. ]}i-^%$ohuiylphenylamine^ 
]SrH(06H4*C4H9)2, is a colourless oil boiling at 305—315° (decomposi¬ 
tion sets in at 315°). Mtric acid added to the solution in con¬ 
centrated sulphuric acid gives a violet coloration, becoming rapidly 
blue and ultimately bluisb-black. The platinooMoride forms golden 
needles, the uceit/^-derivative crystallises in glistening, white leaflets, 
melts at 760°, and ia sparingly soluble in hot water, readily in alcohol 
and benzene. Isoamylphenol, when treated in a similar manner, yields 
similar proportions of Calm’s amidoisoamylbemene and di-isoamylr 
phenyhmine. The henzoyl-derivBitive of the former crystallises in 
nacreous leaflets and melts at 148*5° (Calm gave 146—149°, Abstr., 
1882, 1284). The platmocTiloride cxysi^iBes in golden needles. Di- 
isoamyJphenylaminBy NH(C 6 H 4 *C 6 Hn)a, is an almost colourless oil 
which boils at 319—321°, and discolours in the air; the golden-yellow 
solution in concentrated sulphuric acid also darkens in the air, and 
acquires first a violet then a deep-blue colour when a nitrite or nitric 
acid is added to it. The plaUnochhride is a compact, dark-golden, 
slightly c:^stalline substance sparingly soluble in hot alcohol. The 
ace^yZ-derivative crystallises from > hot benzene in shining, white' 
leaflets, melts at 81°, and is readily soluble in warm benzene and 
chloroform, and in hot absolute alcohol. D. A. L. 

Biamidophenyl Thiocyanate. By P. T. Austen {Amer. Ohem. 
J., 11, 82—83).—The stannous chloride compomd of this substance is 
obtained in clusters of lustrous needles when dinitrophenyl thiocyan¬ 
ate (Abstr., 1886, 693) is heated with tin and hydrochloric acid. 
Attempts to prepare a hydrochloride from this salt failed, but 
diamidophenyl thiocyanate was obtained from it by pi'ecipitating the 
tin with hydrogen sulphide, neutralising with sodium hydroxide, and 
evaporating; it forms pinkish-grey needles carbonising at 180° 
(uncorr.). A. G. B. 

Oxidation-product of Triamidobenzene. By B. Muller (Ber., 
22, 856—859):—The acetate of a base, Ci 2 HnR 6 , separates in long, 
green needles when triamidobenzene hydrochloride (10 grams) and 
sodium acetate (about 18 grams) are dissolved in water (200c.c.),and 
a stream of oxygen passed for 2—3 hours through the warm solution 
(compare Nietzki and Muller, this vol., p. 604). The free base crys* 

' taUises from hot alcohol and water, in which it is moderately easily 
soluble, in long, brown needles, and is decomposed when heated above 
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100®. The aqueous and alcoholic solutions show a yellow fluorescence. 
It is only a feeble base, but it dissolves in glacial acetic acid with a 
red coloration, and in concentrated sulphuric acid yielding a yellow 
solution which, when diluted, passes through violet and red, and finally 
becomes yellow. The derivative, C 12 H 8 N 6 AC 3 , crystallises from 

alcohol The nitrate^ 0i2Hii]S’5,2HNO3 + 2 H 2 O, crystallises in long, 
green needles. The salts dissolve in water and alcohol, forming 
niagenta-red solutions which show a yellow fluorescence, but on 
diluting, the colour suddenly changes to yellow. Dilute solutions 
dye wool and silk a rose*red shade, 'which is turned violet or blue by 
traces of acids, and yellow by alkalis. F. S. K. 

Rediiction-prodTicts of Metanitrotoluene, By K. Bxjohka and 
F. SOHAOHTEBEOK (Ber., 22, 834—^842),— Metazoxytolmne, 

[ISTrMe = 1 : 3], 

is obtained when metanitrotoluene is boiled for six hours with a 10 per 
cent, solution of potash in methyl alcohol, the unchanged nitro-com- 
pound distilled with steam, and the residue extracted with ether. It 
crystallises from ether in bright-yellow needles, melts at 37—39°, and 
is readily soluble in alcohol, ether, chloroform, carbon bisulphide, 
and light petroleum. When distilled with iron filings, it is converted 
into metazotoluene (m. p. 54—65°). (Compare Barsilowsky, Abstr., 
1878, 300; and Goldschmidt, Abstr., 1879, 235.) 

JDiniirometazotoluene^ CuHi2N2(N02)2, prepared by nitrating metazo¬ 
toluene at a temperature below 30° with nitric acid of sp. gr. 1‘45, 
crystallises from glacial acetic acid in small, red needles melting at 
192—193°. A mononitro-derivative seems to be formed at the same 
time; this compound separates from glacial acetic acid in large crys¬ 
tals, melts at 192—^195°, and is more readily soluble in nitiic acid 
and in glacial acetic acid than the dinitro-compound. 

Metatolidine (corppare Barsilowsky, loc. cit.^ and Goldschmidt, he. 
cit,) is best prepared by boiling metanitrotoluene with zinc-dust and 
alcoholic soda until metazotoluene is formed, evaporating the solution, 
treating the residue with cold, dilute hydrochloric acid to remove the 
zinc, and reducing the residual metazotoluene with hydrogen sulphide 
in alcoholic ammonia solution 9 the solution is acidified, the alcohol 
evaporated, and the filtered solution concentrated, whereon meta* 
toUdme hydrocUonde separates in shining plates which gradually 
become blue on exposure to the air. The free base, prepared by 
decomposing the salt with ammonia, is a crystalline compound melt¬ 
ing at 108—109° (compare Goldschmidt, loo. dt). Aqueous solutions 
of the salts turn violet when heated or when treated with ferric 
chloride. The dmee^^Z-derivative, iNHAc'CcH^Me'OeHsMe'NHAc, is a 
light-yellow, crystalline compound melting at 274—^275°. 

Nitrotoluene can be converted into metatoluidine boiling at 
199—202°, by treating it either with tin and hydrochloric acid or 
with stannous chloride and hydrochloric acid, and in both cases it is 
completely reduced. (Compare Barsilowsky, loo. and Gold¬ 
schmidt, loo. oit) 
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Phemjlmetatolylcarbamide, JSTHPli-Cq-KHG^HT, prepared by treatmi>- 
pbenyl isocyanate with metatolnidine in ethereal solution, crystallises 
from hot alcohol in colourless needles molting at lb5 . 

Metatohjlhydrazine, 0«H4Me-N2H3, prepared from metatolnidine by 
Meyer and Lecco's method (Abstr., 1884, 597), is a light-brown oil; 
it boils at 240—244°, and reduces Fehling’s solution; the lujdrochlonde, 
OtHioI^s^HCI, crystallises in colourless needles, and is readily soluble 
in alcohol and water. 

Metacyanotoluene (compare Weith and Landolt, this Journal, 1875, 
1194), prepared from metatolnidine by Sandmeyer's method, boils at 
208—210°, and is converted into metatoluic acid when heated with 
75 per cent, sulphuric acid. S. K. 

Action of Nitroso-bases on Phenylhydrazine. By 0. Fischer 
and L. Waceeb (Per., 22, 622—625; compare Abstr., 1888, 1286).— 
When diazobenzenenitrosodimethylaniline is heated with dilute sul¬ 
phuric acid and water at 100°, nitrogen is evolved and phenol 
nitrosodimethylaniline and dimethylparaphenylenediamine are formed. 
Diazobenzenenitrosodimethylaniline has most probably the constitu- 

y-O-v 

hion -^NIN-NPhH. 

The phemjlmethylhijdrazone of nitrosoaniiine, 01311141 ^ 40 , crystallises 
from alcohol in slender, yellow needles, melts at 151°, and explodes 
when further heated. It resembles diazobenzenenitrosoaniline in its 
properties, but is without action on chloroform even at the boiling 
point. 

The phenyTmethylliydrazone of nitrosodimethylaniline, Ci 6 HigN 40 , 
crystallises from alcohol in thick, lustrous prisms and melts at 141°. 
It is without action on boiling chloroform. W. P. W. 

Compounds derived from Dicyanophenylhydrazitie. By J, 
A. Blabin (Per., 22, 796^—802; compare Abstr,, 1887, 138).— 
Benzylidmedicyctyiophefiylhydi'mine, N H’.C (ON) *NPlr N !CHPh, is 
formed, togethei* with diphenylcyanotriazole, when an alcoholic solu¬ 
tion of dicyanophenylhydrazine is boiled for a short time with excess 
of benzaldehyde. The benzaldehyde and benzoic acid are removed 
by repeatedly evaporating with alcohol, and the residual products 
are isolated by repeatedly recrystallising from cold alcohol and sepa¬ 
rating the crystals mechanically,* or by dissolving in benzene and 
precipitating the benzylidene-derivative with light petroleum. 
Benzylidenedicyanophenylhydrazine is very readily soluble in alcohol, 
from which it crystallises in small, light-yellow, prismatic needles 
melting at 129—129*5°, It is insoluble in water, but readily soluble 
in ether and benzene, and is precipitated f*rom the benzene solution in 
microscopic needles on adding light petroleum. When boiled with 
hydrochloric acid in alcoholic solution, it yields benzaldehyde, and 
'when oxidised, it is converted into diphenylcyanotriazole. 

: JhpmyhyanotnamhTS^ , remains m solution when 
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Hglat petroleixm is added to a benzene solution of the crude product 
obtained as described above, and it can also be prepared by oxidising 
the preceding compound with ferric chloride or silver nitrate. It 
crystallises from a mixture of benzene and light petroleum in small, 
colourless needles, melts at 156—156*5°, and is readily soluble in 
benzene, ether, and alcohol but only very sparingly in light petroleum, 
and is insoluble in water. 

BipJienyltT'iazolecarboxylio acid^ CigHnNsOs, is obtained when di- 
phenyleyanotriazole or benzylidenedicyanophenylhydrazine is boiled 
with alcoholic potash and the filtered solution acidified with hydro¬ 
chloric acid. It is best prepared by boiling the crude product of the 
action of benzaldehyde on dicyanophenylhydrazine with alcoholic 
potash, dissolving the crude acid in alcoholic ammonia, evaporating 
the alcohol, and precipitating the acid from the filtered solution. It 
is almost insoluble in water, and only moderately soluble in ether, 
but dissolves freely in alcohol, from wdiich it separates in colourless 
crystals containing 1 mol. of alcohol. The crystals lose their alcohol 
at 100 °, and have no well-defined melting point, being decomposed, 
with evolution of gas, at temperatures ranging from 172° to 182°. 
The methyl salt, O 16 H 13 N 3 O 2 , prepared from th^e silver salt, crystallises 
from methyl alcohol in colourless needles melting at 15y°, and is 
moderately soluble in ether, but insoluble in water. The ethyl salt, 
0 x 7015 ^ 302 , prepared in like manner, crystallises from alcohol in 
colourless needles melting at 164—165°, and is only sparingly soluble 
in ether, and insoluble in water. The alkaline salts are very readily 
soluble in water. The calcium^ barium, and copper salts are 
amorphous. The silver salt, Ci 5 HioN’ 303 Ag, is sparingly soluble in 
water. The amide, 0150x2^40, is obtained when diphenylcyanotri- 
azole or benzylidenedicyanophenylhydrazine is dissolved in warm 
alcohol and the solution heated for a short time with a 3 per cent, 
solution of hydrogen pei’oxide and a few di'ops of potash. It is 
readily soluble in alcohol, but only sparingly in water, from which it 
crystallises in small, slender needles melting at 195—196°. 

Bipheriyltmazole, prepared, but only in an im¬ 

pure condition, by heating the carboxylic acid above its melting point. 
It is a very feeble base, readily soluble in benzene and alcohol, but 
more sparingly in ether, and insoluble in water. F, S. K. 

Benzyl-derivatives of Hydroxylamine. By R. Behbdnd and 
K. Lisughs (Ber,, 22, 613—618; compai'e this vol., pv 500).—When 
hydroxykmine hydrochloride (2 mo,Is.) and benzyl chloride (3 mole.) 
react .in alcoholic solution in the presence of sodium carbonate, an oil 
is obtained from which dibenzyihydroxylamine in the form of its 
hydrochlonde can be extracted with water. From the residual oil, 
ether extracts tribenzylhydroxylamiiie and an oil destitute of basic 

{ properties, and the former can be separated from the solution in the 
orm of its platinochloride, [(07,H7)s2^O]2,H2Pt01fl, which crystallises 
in charaoterisric forms showing 'prism and dome faces, melts at 
155—157* with decomposition,-apd is sparingly soluble in alcohol 
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Tribenzyliiydroxylamiiie, obtained in this way, is an oil which, when 
heated at 160® with concentrated hydrochloric acid, yields noteworthy 
quantities of the dibenzylhydroxylamine (m. p. 123®) together with 
other decomposition products: its hydrochloride crystallises in needles, 
melts at 91®, and is decomposed by water, and its jpicrate is very 
sparingly soluble in alcohol, and melts at 131—132®. From the 
ethereal filtrate from the platinochloiide, an oil is obtained which 
seems to have the composition of a tribenzylhydroxylamine {loo. cit .),. 
but is destitute of basic properties. 

The oily ^-dibenzylhydroxylamine, 07 H 7 *N’H*OC 7 H 7 (loc. cit.)., 
when heated with hydrochloric acid at 130°, decomposes into benzyl 
chloride, and the hydrochloride of Beckmann’s ^-benzylhydroxyl- 
amine (this vol., p. 608), to which the authors assign the constitution 
07 H 7 *NH* 0 H on the assumption that in hydroxylamine the benzyl- 
group is substituted for “hydroxylic” hydrogen in those benzyl- 
hydroxylamines which do, and for “ non-hydroxylio ” hydx’ogen in 
those which do not yield benzyl chloride when heated with hydro¬ 
chloric acid. W. P. W, 

Methylacetanilide. By H. GiRkX!D(Gomptrend., 108, 749—750). 
—Under the name exalgine, Dujardin-Beaumetz has recently de¬ 
scribed a new medicine (Gompt. rend., 108) which is said to be ortho- 
methylacetanilide, capable oi existing in three modifications. The 
name orthomethylacetanilide can, however, only be applied to the 
acetorthotoluide of Beilstein and Kuhlberg; whilst exalgine is the 
methylacetanlHde which was described by Hofmann in 1874, and is 
made on a large scale for the preparation of monomethylaniline. It 
does not form isomeric modifications. 0. H. B. 

Hydantoins. By A. Pinner and A. Spilker (Ber., 22, 685—698). 
—Cinnamylhydantoin(cmnainylmetapyrazolone, Pinner and Lifschutz, 
Abstr., 1887, 1055) is prepared by diluting 260 grams of crude 
cinnamon oil (oletm Oassice rect) with an equal weight of ether, and 
adding the whole to finely-powdered 96 per cent, potassium cyanide 
(220 grams) previously treated with an equal weight of water, It is 
then cooled with ice, and treated with 37 per cent, hydrochloric acid 
(330 grams), which is added in small portions, the whole being 
violently shaken all the time. It is kept for 12 hours at the ordinary 
temperature, during which time it is coutiuually sliaken, and the ethei^ 
separated, and evaporated at the ordinary temperature. The residue 
is kept for 10 days over sulphuric acid and potash, the crystals which 
separate freed from adhering oil by suction, and then washed with a. 
mixture of benzene and light pet^leum. 370 grams of sufficiently 
pure cinuamaldehyde hydrocyanide is obtained from 500 grams of 
cinnamon oil. The hydrocyanide (3 parts) is heated with finely- 
powdered urea for 2^ hours on a water-bath, the product washed witli 
ether, and saponified with hydrochloric acid. 

Oinnamylpseudohydantom, CHPh:OH’OH<; T?" is obtaine<l 

^ " CJ 0 frJN^J0L 

•by heating the above oompound (not continuously) for 12 hours with 
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flolntion of potasli (2 mols.) in absolute alcoboL The product is 
treated with an equal volume of water, precipitated with acetic acid, 
and crystallised from glacial acetic acid. It crystallises in small 
needles of u silky lustre, decomposes at 300°, dissolves very sparingly 
in glacial acetic acid and alcohol, is almost insoluble in ether, benzene, 
and chloroform, readily soluble in alkalis. The ethyl salty 




prepared by heating the pseudohydantoin with potash dissolved in 
$0 per cent, alcohol and an excess of ethyl bromide for five hours at 
100°, melts at 280°, and is very sparingly soluble. When heated with 
strong aqueous baryta at 100° in a closed tube, a-hydroxycrotonic acid 
(Matsmoto, Ber.y 8, 1145; Peine, Abstr., 1884, 1344), ethylamine, 
ammonia, and carbonic anhydride are formed. 

CO'NEt 

Ethylcinnamylkydantom, CHPh!CH*CH<^„ I _ , is formed when 

JNEl* GO 

either of the cinnamylhydantoins (m. p. 172° or m. p. 198®) are heated 
with alcoholic potash and ethyl bromide at 100°. It melts at 162°, is 
very readily soluble in alcohol, rather I'eadily in ether and benzene, 
sparingly in water. It is decomposed by baryta with formation of 
phenyl-«-amidocrotonic acid, ethylamine, and carbonic anhydride. 
Bhenyhot^amidocrotonic aaidy OioHulTOs, is a white powder; it melts at 
240—250°, and is sparingly soluble in alcohol and water; the hariwm 
salt crystallises well, and is readily soluble; its silver salt forms very 
spax'ingly soluble, microscopic needles. 

Acetyleinnamylhydantomy i , crystallises in small, 

JNJjL'GU 


white prisms, melts at 185°, dissolves readily in alcohol, rather 
sparingly in water. The same compound is obtained from both cin¬ 
namylhydantoins ; no crystalline acetyl compound could be obtained 
from the pseudohydantoin. 

Ginnamylhydantomamidey OHPhICH’OH(C01TH2)»]SrH*OONHa, is 
readily obtained when phenylcrotonitrileoarbamide is dissolved in 
sulphuric acid (10 parts) at 0°, kept for 24 hours at the ordinary 
temperature, and then slowly poured on to ice (50 parts). The pre¬ 
cipitate is repeatedly dissolved in slightly ammoniacal water. It is 
a mici'ocrystalline powder, melts at 210—220° with evolution of 
ammonia, dissolves readily in alcohol, sparingly in hot water. When 
boiled with an eqnivalent amount of alkali, hydantoio acid, 0 uHi 3 !N‘ 2 O 3 , 
is formed. This crystallises in plates, melts at 185°, and is readily 
soluble in alcohol and hot water. When the amide is heated with 
dilute acids, the hydantoin melting at 172° is formed. 

Oinnawiylhydantom dihromide, OiiHiolSrii 02 Br 2 , prepared by adding 
bromine (hluted with chloroform to cinnamylhydanto'in dissolved in 
boiling chloroform, care being taken to exclude every trace of water, 
is a sparingly soluble powder which melts at 198—200° with decom¬ 
position. When boiled with> water, cinnamylhydantdinhydroxy- 
bromide is formed. ' 

Oinnamylpseiidohydantom dihromide, GiiHiolSf20»Br3, melts at 250° 
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with decomposition, and is sparingly soluble in benzene and chloro¬ 
form, 

HydroxycinnaTyiy lliy dan /din hTOTnide^ 

is formed when bromine-water is added to an alcoholic or aqueous 
solution of cinnamylhydanioin. It melts at 223® with decomposition, 
and is rather readily soluble in alcohol. When heated for five minutes 
with the equivalent amount of aqueous soda, and acidified with acetic 
acid, liyd;roxycinnamylliydaniom^ 0 HPhIC( 0 H)*CH* 02 l 7302 H 2 , is ob¬ 
tained. This melts at 185® with decomposition, dissolves readily in 
alcohol and ether, hardly at ail in water. 

BthnxycmnamylJiydantom bromide, CHBrPh*CH(OEt)* 0 H’ 02 N 3 OgH 27 
is prepared by adding dry bromine to a cold absolute alcoholic solu¬ 
tion of cinnamylhydantoin, and precipitating with water. It crystal¬ 
lises in small, white prisms, melts at 175® with decomposition, and 
dissolves readily in alcohol and ether, less so in chloroform and benzene. 

CO • CEt 

BthyUsobutylJiydanto'in, , prepared by heating iso- 

butylhydantoin with the equivalent amounts of potash and ethyl 
bromide at 100®, crystallises in white needles of a silky lustre, melts 
at 135®, boils at 295®, and is readily soluble in alcohol, ether, and hot 
water. 

Isohitylhydanioic acid, ‘ COOH'OHBu*]N'H’CONH 2 , is obtained by 
boiling the hydantoin for three hours with aqueous baryta (2 parts), 
precipitating the excess of baryta with carbonic anhydride, and 
acidifying with acetic acid. It ciystallises in long needles, melts 
with effervescence at 200®, and dissolves readily in alcohol and hot 
water. The harimn salt forms readily soluble prisms. 

When isobutylhydantoin is heated with an excess of baryta in a 
closed tube at 100, isobutylamidoacetic acid (Limpricht, Hufner) is 
formed. This crystallises in plates which melt at 210—220® in an 
open tube, and at 270® in a closed tube. 

Isobtdylhjdatoinamide, C011H2''CHBu*llH‘C0NB[2, is formed when 
the crude carbamide-derivative of valeraldehyde hydrocyanide is 
carefully added to sti'ong sulphuric acid (8 parts) at 0®, After bding 
kept for some days at the ordinary temperature, it is dropped on to ice 
(5 parts), carefully avoiding a rise of temperature above 0®. The 
solution is then added to the calculated amount of alcoholic ammonia 
cooled to 0®. ISTearly all the ammonium sulphate is precipitated by 
further addition of alcohol, and ihe filtrate from this is evaporated at 
a low temperature, and finally in a vacuum. The amide is crystal¬ 
lised from a little hot water. It melts at 170® with decomposition, 
and is readily soluble. Boiling dilute acid and alkali convert it 
respectively into the hydantoin and the hydantoic acid. 

BJienylhydantoic amide, C 0 NH 2 *CHPh*NH^C 01 TH 3 , prepared by 
the action of cold strong sulphuric acid on the carbamide*derivative 
of benzalclehyde hydrocyanide, crystallises in very lustrous prisms, 
melts at 223® with decomposition into hydantoin tod ammqnia, and 
is readily soluble in water and alcohol, less so in ether and benzene. 
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AcetylphenylpseudoTiydantoin is obtained in crystals by keeping the 
product of tbe action of acetic anhydride on pseudophenylliydantoin 
(Abstr., 1888, 1102) for some montbs. It forms small prisms, decom¬ 
poses at about 290°, and dissolves readily in glacial acetic acid and in 
alkalis, sparingly in alcohol. IN, H. M. 

Action of Alkalis and Ammonia on Halogen-substituted 
Quinones, By P. Kehmann (/. pr. Ghem. [2], 39, 318—320).— 
PamdiethosoydichloToquinone, C60aCl2(0Et)2, is obtained as follows :— 
Sublimed and powdered chloranil is mixed with 25—80 times its 
weight of alcohol (96 per cent.) heated to 50°, and alcoholic potash 
(1 per cent.) dropped in. The mixture is then heated, and half its 
bulk of hot water added, filtered whilst hot, allowed to crystallise, 
and recry stallised from alcohol. It crystallises in large, garnet-red, 
four-sided tables ‘easily soluble except in water. Potash converts it 
into potassium chloranilate. Ammonia colours its alcoholic solution 
red, and forms brownish-violet needles of an amido-derivative, which 
colours alkalis an intense but fugitive blue. Hydrochloric acid 
and tin decolorise its ethereal solution, forming diohlorodietlioxyquinol^ 
C 601 -}( 0 H) 2 ( 0 Et) 2 , which forms large, colourless tables melting at 
148—160°, and freely soluble except in water. 

DmethoxydicUoroqumone is obtained if potash dissolved in methyl 
alcohol is used in the above prescription; it forms garnet-red crystals 
melting at 130°, and less soluble than the ethoxy-compound. The 
corresponding quinol has been obtained. A. G. B, 

Reissert^s Anilosueeinio Acid and Anilopropionic Acid. 
OxaniUc Acid, By R. Anschutz (Ben, 22, 731—748).—Eeissert 
(Abstr., 1888, 694, 954) described an acid which he called pyranil- 
pyroic acid ( 7 -ketotetrahydroquinaldineoarboxylic acid), and stated 
that on oxidation it yielded, 7 -keto-«-hydroxytetrahydroquinoline-«- 
oarboxylic acid, a statement which he subsequently altered, and 
assigned to the oxidation-product the constitution of an anilosuccinic 
acid, COOH*CH 2 * 0 (NPh)‘COOH. This last-named acid is, according 
to Beissert, readily decomposed by water into oxalic acid and acetic 
acid. The author has previously shown that judging from the method 
of formation, properties, and decomposition-products of the so-called 
pyranilpyinio acid, it is the anil of a mesaconio acid, and, relying 
on Reissert’s statement, regarding the decomposition of the so-called 
anilosuccinic acid, he suggested that the latter was probably oxauil- 
acetic acid, NHPh* 00 * 00 *CH 2 * 00 OH. In order to test Reissert’s 
results experimentally, the author oxidised mesaconilic acid (pyranil- 
pyroic acid) exactly as described by Eeissert, as far as was possible 
morn the latter’s description, and proved, that oxanilic^ acid, oxalic 
acid, carbonic anhydride, and a small quantity of an indifterenb com¬ 
pound melting at 188° are formed, and, farther, that the so-called 
anilosuccinic acid is in reality oxanilic acid, and does not jield acetic 
acid when decomposed. The oxidation of mesaconilic acid is, there- 
fore,, of no, value in determining its constitution. ' ^ , 

.' fieissert's work is severely criticised tkroughonti P, S. K. - 
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Substituted Glycine Anhydrides. Bj E. Erlenmeyer, Jun. 
(Ber., 22, 792—795).—Hippuric acid and pbtlialic anliydride react 
very readily wlien warmed together in presence of sodium acetate and 
acetic anhydride, yielding a compound, OsiHigKgOs. The product 
obtained in like manner fnom hippuric acid and benzaldehyde has the 
composition C32H22l!7204. 

The condensation products of hippuric acid are nearly related to 
glycine anhydride (compare Curtius and Goebel, Abstr., 1888, 576), 
which itself shows a certain analogy with pseudoindoxyl. This last- 
named fact may account for the readiness with which hippuric acid 
combines with aldehydes, &c., and perhaps it is a general rule that 
methylene-groups situated between a carboxyl radicle and a nitrogen- 
atom react readily with aldehydes. P. S. 

Three Isomeric Tolurio Acids; Behaviour of Metaxylene in 
the Animal System. By A. Gleditsch and H. Moeller {Annalen^ 
250, 376—380).—Ortho-, meta-, and para-toluric acids are obtained 
by acting on the chlorides of tUe corresponding toluic acids with 
glycocine and an excess of sodium hydroxide. Orthotoluric acid crystal- 
Hses in thick plates soluble in water. It melts at 162*5°. The para-acid 
(Kraut, 98, 360) is deposited from water in glistening plates 

solnble in alcohol and in hot water. It melts at 161—161*5°. Meta- 
toluric add melts at 139°, and is more soluble in water than the para-acid. 
The three tolurio acids can also be obtained from the urine of animals to 
which doses of the three isomeric toluic acids have been administered. 
In the organism of the dog, metaxylene is converted into metatoluric 
acid (m.p. 138'5°), not into a liquid toluric acid, as stated by Sohultzen 
and Naunyn (Arch, Physiol. Anat, 1867, 349). W. 0. W. 

Ethyl Benzylcyanosuccinate. By L. Barthe (Gompt rend.^ 
108, 816—817).—This compound was obtained by the action of 
benzyl chloride on an alcoholic solution of the sodinm-derivative of 
ethyl cjanosucoinate. It forms a colourless, viscous liquid, which 
boils at 220—228® under a pressure of 18—20 mm., and does not 
crystallise at —15°. The yield of ethyl benzylcyanosuccinate is 
slightly greater than the weight of ethyl cyanosuccinate taken. 

0. H. B. 

Derivatives of Paranitrometamidobenzenesulphonic Acid. 

By E. Eger (Ber., 22, 847—852).— JDiazonitrohenzenesulphonic add, 

N02'CeH3<:( QQ^f separates in long, yellow needles, when a 49 per cent. 

solution of sodium nitrite (4*2 c.c.) is added to a well-cooled aqueous 
solution of paranitrometamidobeuzenesulphouio aoid ,(6‘6 grams), aud 
the mixture kept for some time. It crystallises with water, explodes 
violently when heated, and combines with Schafier’s /5-naphtholsul- 
phonic acid, yielding a bright orange compound. 

A ruby-red azo-dye, S 03 Ka-C 6 H 8 (N 02 )*N’ 2 *C]oH 6 *OH, is obtained 
when the preceding compound is treated with ^-naphthol. It dis¬ 
solves in soda with a violet coloration, but on adding dilute acetic 
acid, it is precipitated in shining green and red dichroic, hygroscopic 
plates. Paraphenylenediaminesulphonib acid (compare Griess, Abstr., 
1883, 180), prepared by reducing nitramidobenzenosulphonic acid 
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witb. stannous cMoride and bydrocbloric acid, crystallises from dilute 
sulphuric acid in anhydrous, colourless needles, is readily soluble in 
hydrochloric acid, moderately so in water, sparingly in dilute alcohol, 
and insoluble in ether and benzene. It turns green on exposure to 
the air, or when dried at a modeiate temperature. 

When amidoazobenzenesulphonic acid, prepared from “acid-^’ or 
fast-yellow (compare Gr^sler, D.R.-P., No. 4186), is reduced with 
the calculated quantity of stannous chloride and hydrochloric acid, 
it yields sulphanilic acid and paraphenylenediaminesulphonic acid. 
If “ acid-yellow ” is diazotised as described by Grassier (loo, cit.}, and 
the diazo-compound boiled with alcohol, an azobenzenedisulphonic 
acid, identical with the acid prepared by Limpricht (Abstr., 1882, 
119?) and Rodatz (AnncHen^ 215, 213), is obtained. 

The amidoazobenzenedisulphonic acid which, together with the 
corresponding monosulphonic acid, constitute “ acid-yellow,” has 
therefore the constitution [SO 3 H: N: N : SO 3 H = 3' : 1' : 1 ; 4], and, 
when reduced with stannous chloride and hydrochloric acid, it seems 
to be converted into a diphenylenedisulphonic acid, F. S. K. 

Sulphobenzoie Acid and its Derivatives. By 0. Fahlbebg 
and R. Barge (Rer., 22, 754—767).—When benzoicsulphinide is 
evaporated to dryness with excess of hydrochloric acid nntil the sweet 
taste goes, the residue consists entirely of ammonium hydrogen 
orthosulphobenzoate, CQ 0 H* 06 H 4 *S 03 NH 4 , and not of the free acid, 
as stated by Brackett and Hayes (Abstr., 1888, 279). As therefore 
Bracket and Hayes never had the free acid in their hands, their 
analyses and conclusions are erroneous* 

Orthosulphohenzoic acid^ G 00 H* 06 H 4 *S 03 H, can be obtained by 
decjomposing the silver salt, prepared by precipitating a concentrated 
solution of the ammonium salt (1 mol.) with silver nitrate (2 mols.), 
with hydrochlorio acid or hydrogen sulphide, and evaporating the 
filtered solution; it can also be prepared by decomposing any neutral 
or acid salt with excess of warm, concentrated sulphuric acid. It 
crystallises in prisms with 3 mols. HaO, loses about half its water at 100% 
and is decomposed at 100—105®. It is readily soluble in water and 

alcohol, hut insoluble in ether. The mhjd/rids, ^0, can 

be prepared by treating the acid with acetic chloride, or by heating^ 
the potassium salt with phosphoric chloride at 180®. , It crystallises 
fi^m benzene or etbS? in large, monocHnic prisms, melts at 118—119®, 
and is very readily decomposed by water. . 

Ammonium orthohenmminesulphonc^e^ NHa* 00 *C 6 H 4 *S 05 lSrH! 4 , sepa¬ 
rates when anhydrous ammonia is passed into a „hot l^nzene solution 
of the anhydride. It crystallises from alcohol in slender, colourless 
needles, melts at 255—256®, and is readily soluble in water 5 it does 
not taste sweet, and when boiled* with dilute alkali, ammonia is 
evolved. When heated at 170® with, concentrated, hydrochloric acid, 
it is converted into the ammonium hydrogen salt of orthosulphobenzoic 
acid, and when heated alone it is decomposed in a similar manner to 
ammonium orthosulphobenzoate. The Hlv^r salt, 

^ NH2*00*aH4‘SQi^. r 

3 5 


von. uvi. 
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crystallises in plates. The free acid, !NH 2 *C 0 *C 6 H 4 *S 03 H, prepared 
by decomposing the silver salt with hydrogen sulphide, separates 
from water in compact prismatic crystals containing IH 2 O, and is 
readily soluble in alcohol and water. 

Eemsen and Hayes (Abstr,, 1888,153) heated resorcinol with what 
they thought was orthosnlphobenzoic acid, but which was in reality 
the ammonium hydrogen salt of this acid, and obtained a compound 
which they named sulphoflLnorescein, and to which they assigned the 
composition CigHiaOeS + 2 H 2 O. This substance the authors find has 
the composition CisHisOeShT + 2 H 2 O, and it is formed by the direct 
combination of resorcinol and the ammonium hydrogen sulphonate 
with elimination of 1 mol. H 2 O. It forms pale-yellow crystals, and is 
readily soluble in water and alcohol, the dilute alkaline solutions 
showing a slight fluorescence. It loses the whole of its water at 120°, 
evolves ammonia when boiled with potash, and is converted into 
resorcinol and ammonium hydrogen orthosulphobenzoate when heated 
at 220° with concentrated hydrochloric acid. It is not hydrolysed 
when heated with alcoholic ammonia, or when boiled with potash or 
baryta, but when boiled with alcobolic potash it is converted into the 
salt C 6 H 3 ( 0 K) 2 * 00 ‘C 6 H 4 'S 03 K. It is, therefore, in all probability 
ammonium dihydroxybenzoylbenzenesulphonate, 

aH3(0H)2*C0‘05H4-S03HH4, 

in which case it would be analogous to dihydroxybenzoylbenzoic acid 
(compare Baeyer, Annalen, 183, 23). 

When orthosnlphobenzoic acid (1 moL) is heated with resorcinol 
(4 mols.), a compound, CsiHgoOsS + 4H^O (sulphoflmrescem), is 
formed; if only 2 mols. of resorcinol are employed, a considerable 
quantity of the acid remains unchanged. The properties and consti- 
tetion of this compound will be further investigated. F. S, K, 

Sulphonephthaleins. By I. Ebmsek and A. F. Linn' 

Gliem. J., 11, 73—80).—The substance prepared by heating benzoic 
sulphinide with concentrated hydrochloric acid at 160°, which Eemsen 
and Hayes (Abstr., 1888,163) regarded as orthosnlphobenzoic acid, is 
really acid ammonium orihosuipJwbemoate, COOH*06H4*SO3ErH4. The 
substance which they obtained by heating this salt with resorcinol 
(he* cit) crjrstallises in monoclinio plates, perfectly white and not 
fluorescent; it is not sulphonefluoresce’in but ammonium dihydroini/m 
bemoylbenzenesulphonate^ 06 H 3 (OH)a- 00 ‘ 03 H 4 'S 03 N‘H 4 . 

Bihydw^m/bmsioylhmzenesulphonio acid, C 6 H 3 ( 0 H) 2 * 00 * 06 H 4 ’S 08 H, 
crystallises in small plates (with 2 mols. H 2 O) with satiny lustre, and is 
very soluble in water; the solution is not coloured by alkalis ; at 120® 
it loses water, becoming yellow and finally dark brown, when it gives 
an intense greenish-yellow fluorescence with alkalis. The barium salt 
forms large, pale yellow, monoclinic plates, 

SulpTion&fluoresee^n^ G 1 SH 12 O 6 S -f- HgO, is obtained by acidifying a 
solution in caustic potash of the brown mass mentioned above, as a 
dark reddish-brown substance, sparingly soluble except in alkalis. 
It is still under investigation. A* 0* B. 
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ParanitroortliosulpTiobeuzoic Acid, By J. H. Kastle (Amer. 
Ohem. J,, 11, 177—199).—The author has obtained this acid in quan¬ 
tity by oxidising in hot solution potassium paranitrotolneneortho- 
sulphonate (10 parts) dissolved in water (500 parts) containing 
potash (3 parts), with potassium permanganate (22 parts). The pro¬ 
duct is cooled, filtered, evaporated, and treated with excess of hydro¬ 
chloric acid, when the acid potassium salt crystallises in slender, 
white needles. The free acid separates from a hot aqueous solution in 
white needles melting at 110® to a jelly-like mass, which does not 
become perfectly liquid until heated to a considerably higher tempera¬ 
ture. On heating the acid potassium salt, ]Sr 0 a*C 6 H 3 (S 03 H)*C 00 K, 
at 150®, with a little more than its own weight of phosphorus penta- 
ehloride, the dichloride ^02-0^(30201)*0001 [= 1:3:4] is 
obtained; this crystallises in slender yellow needles, or in elongated 
flat plates, which become waxy on heating, and melt at 60® to a clear 
liquid. The alkyl salts, obtained by the action of alcohols on this 
dichloride, are not analogous to those obtained by Graebe (Ber., 16, 
860) in the case of phthalyl chloride, but are compounds of the order 
]StO 2 * 06 H 3 (SO 3 B.)-COOB; consequently, in the dichloride one chlorine- 
atom is in combination with the carbonyl-group, the other with the 
sulphonic group. The easy formation of nitrobeuzoicsulphinide from 
the chloride by treatment either with aqueous or gaseous ammonia, 
also speaks strongly in favour of this view. G. T. M, 

• 

Oxidation of Benzene-derivatives with Potassium Ferri- 
cyanide. . By W. A. Noyes and W. B. Wiley {Amer, Chem, J., 11, 
161—164 ; compare Abstr., 1886, 804).— Farmitroorthosulphamine- 
hmzoic add, the product of oxidation of paranitroorthotoluenesul- 
phonamide with potassium ferricyanide (Abstr., 1887,727) maybe more 
conveniently prepared as follows :—Potash (30 grams) and potassium 
permanganate (8 grams) are dissolved in water (150 c.c.). The 
mixture is heated by passing steam tbrough it, the amide (5 grams) 
is introduced and the solution shaken vigorously. A 3 per cent, 
solution of potassium permanganate is now added, a little at u time, 
uUtil the liquid, still kept hot by means of steam being blown through 
it, remains green for a few minutes. Alcohol is added to reduce the 
last traces of manganate, the liquid is filtered, nearly neutralised with 
hydrochloric acid, evaporated to a small bulk, strongly acidified and 
extracted with ether. The acid remaining after distilling ofi the 
ether is converted into barium salt and washed with alcohol, in order 
to remove the remaining traces of unoxidisOd amide. The free acid 
separates from a hot aqueous solution in small, granular crystals, 
which if heated quickly melt at 172®, if heated slowly at 177®; if 
kept at the latter temperature for a short time, the fused mass solidifies, 
being cotiverted into the sulphinide melting at 209®. The barium 
salt, [ 03 H 3 (N 02 )(SOj}NH 2 )*COO] 2 Ba, crystallises from hot alcohol in 
fine feathery nee^es containing 1 mol. HaO, from water with a larger 
quantity of water of crystallisation. The sfh-er salt, OtHsNjsOeAg -h 
crystallises in shoit,: thick, yellow needles; the salt,' 


3 & 2 
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C 6 H 4 N 206 Ag 2 + H 3 O, 

is a greenisli-jellow, crystalline powder. G. T. M. 

Action of Acetic Anhydride on 2'-Indolecarboxylic Acid. 
By C. Zatti (Ber.y 22, 661—665).— -Acetylindole, CsHeNAo, is 
obtained by beating 2 '“indolecarboxylic acid (prepared by Ciamiciau 
and Zatti's method, Abstr., 1888, 957) with acetic anhydride 
(10 parts) at 220 ° for seven hours ; the excess of acetic acid is dis¬ 
tilled off under diminished pressure, the residue repeatedly extracted 
with water and the solution neutralised with sodium carbonate. It 
is then filtered, the filtrate extracted with ether and the residue 
obtained by evaporating the ether crystallised from boiling water 
and benzene. It forms small, white needles, melts at 188—190® 
(corr.), dissolves readily in hot water and hot benzene, and sublimes 
in plates. It is improbable that the compound is identical with 
V. Baeyer’s acetylindole (Abstr., 1879, 938), which melts at 
182—183®. Z'-Indoleacetoxime, C 8 H 6 lT‘CMe I JST'OH, crystallises in 
white needles melting at 144—147°. The position of the acetyl-group 
in acetylindole was determined by fusion with pofcash j the product 
yielded S'-indolecarboxylic acid (Oiamician and Zatti, loc, cit.), 

Biacetylindole, O 12 H 11 NO 2 , is the sparingly soluble substance which 
separates from the hot aqueous extract of the crude product men¬ 
tioned above. It is purified by precipitating the concentrated benzene 
solution with light petroleum, when it separates aa a white, crys- 
taHiu© powder, melting at 147—150°. It dissolves sparingly in 
boiling water, readily in boiling- benzene, and sublimes in needles. 
When boiled with sodium carbonate, 3'-acetylindole is formed. It is 
very probable that the acetyl-group so eliminated is attached to the 
nitrogen of the indole [Ac? = 1; 3']. 

It is suggested that v, Baeyer^s acetyl-derivative, melting at 146°, 
may he 1 ': 2' diacetylindole. N. H. M. 

Diphenyltriketoue, By H. v. Pbchmaot (Bev., 22, 852—853).— 
Nitrosodidemoylmethane^ a crystalline compound melting at 146°, 
yields two bromo-derivatives, namely, dihmzcylmetTvyl hromide^ 
OOPh'OHBrCOPh (m. p, 93°), and dihmzoylmethylene bromide^ 
OOPh'OBivCOPh (m. p. 95°). The monobromide gives an acetyU 
derivatiye, COPh*CH(OAo)*GOPh, meltingat 94°, which reacts wmh 
bromine, forming the compound OOPh-OBr(OAo)»OOPh, melting at 
101'5®w The latter can also be obtained by treating the dibromide 
(1 mol.) with potassium acetate (I mol.),, and when heated above its 
melting point, alone or in solution, it is decomposed into acetic 
bromide and diphenyltriketone. 

Biphmyltnkeione, COPh*0O"0OPh, forms golden-yellow crystals, 
melts at 69—70°, and boils above 300° without decomposition, ti 
combines with 1 mol. H 4 O, yielding a crystalline hydrate which melts 
at 90®, and at a higher temperature is reconverted into thq 'teltetone. 
It dissolves in dilute soda, and is thereby converted into some new 
mmpoxmd. , When shaken with concentrated sulphuric acid and 
y containing thiophen, it gives a blue coloration. 

' , ■ " - • ■ '■ S.'K. ' 
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Diplaenyltrichloretliane and its Homologues. By K. Elbs and 
H. Eorster (<7. pr, Ghem. [ 2 ], 39, 298—301).—When diphenyl- 
trichlorethane in alcoholic solution is reduced with zinc-dust and 
ammonia, stilbene is the chief prodnct. Ditolyltrichlorethane treated 
in the same way yields paradimethylstilhene (m. p. 177®). 

MeiaMxylyltricMoretJiane^ prepared from chloral and metaxylene, 
crystallises in white grains melting at 106®. It yields metadwylyldi- 
chloreihylene when heated with alcoholic potash; this foi*nis white 
crystals melting at 101 ®. 

Faradixylyltnchlorethane crystallises in white needles melting at 
87®, Faradixylyldichlorethylene, also crystallising in white needles, 
melts at 95®. 

When metadixylyltrichlorethane is reduced, it yields metatetra- 
methylstilbene (m, p. 106®). A. G. B. 

The Third BeHziledioxirae. ByK. Auwees and Y. Meyer (Ber., 
22,705—720).— 7 -Benziledioxime is prepared by dissolving the 7 -inon- 
oxime (m. p. 113—114®) previously described as /3-monoxime (this 
voL, p. 403) and soda (4 parts) in sn£ 6 .cient cold water to give a clear 
solution, adding hydroxylamine hydrochloride (2 parts), and keeping 
the whole at the ordinary temperature for a day or two, until there is 
no further loss of colour. It is then diluted, strongly acidified with 
hydrochloric acid, and the precipitate, consisting chiefly of the 
7 -dioxime, but containing also small amounts of the a- ahd a^-com- 
pounds, is filtered, pressed, and shaken with cold alcohol (10 parts). 
It is then filtei*ed and evaporated spontaneously. The white crystals 
are separated and recrystallised from cold alcohol, when it forms 
slender, lustrous needles* When a small quantity of the dried substance 
is heated on a water-bath, it melts, and at once solidifies to a hard, 
crystalline mass; when -this is heated in a cjapillary tube, it melts at 
164—166®, but again solidifies; it now melts at 200 ® with decompo¬ 
sition. This is due to the substance first losing alcohol of crystallise 
tion, and then at the next higher melting poitit being converted into 
the j 8 -dioxime (m. p. 207®), It dissolves very readily in the usual 
solvents, except water and light petroleum in which it is insoluble. 
When heated for several days at 100®, it is converted into the 
/3-dioxime; the same change takes place when the alcoholic Solution 
is boiled for some hours, or when an alkaline aqueous solution is 
heated in a water-bath. Strong hydrochloric acid at 100® converts it 
into the /3-dioxxme, which is then farther decomposed into henzxle and 
hydroxylamine hydrochloride. f^-IHa/>eiylhemilediomine, 
crystallises iu slender, white needles, melting at 114—115®, and is very 
readily soluble in benzene, carbon bisulphide, and glacial acetic acid, but 
less so in cold alcohol and ether, and insoluble in water. The rf^dipro- 
yimyldioxime, melts at 86—87®, but othervdse resembles 

the acetyl-compound., The f^’-Jdmohutyryhmr^mid sepamtes from 
the alcoholic solution in very lustrous, iaicroscppio prisms, melts at 
89^92®, and is readily soluble in the usual solvents, except water in' 
winch it is insoluble. When eiiiher of th^e tfaree oom|:>ounds is 
kept over night with alkaln treats with'‘^ater and acidified* the 
anhydride of the dioxime, identical with that previously obtained 
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botk from the a- and a^-dioxime, is formed. The reaction is of im- 
portaiice, as it shows that the 7 -dioxime has the same constitution as 
its two isomerides; it also affords evidence in favour of the view that 
the 7 -dioxime represents that configuration of benziledioxime material 
in which, both isonitroso-groups being attached to corresponding 
positions, elimination of water can readily take place. When a very 
dilute alcoholic solution of the 7 -dioxime is treated with potassium 
ferricyanide (not quite 3 parts), it is converted into the compound 
0 x 41110 ^^ 03 , identical with that obtained by oxidation of the a- and 
AjS-dioximes. The molecular weight of the acetjl-derivative was 
determined by Baoult’s method, and the numbers 299 and 303 
obtained; the number required by the formula CisHxoNiOi is 324 

There are at present five oximes of beuzile known, two monoximes, 
and three dioximes, and there are already indications of the existence 
of the third monoxime (/3-benzilemonoxime). 

The bearing of these results on the authors’ stereo-chemical hypo¬ 
thesis is discussed (compare Abstr., 1888, 597). N. H. M. 

Fichtelite. By B. Baimberger (Ber., 22, 635—637).—The speci¬ 
men of fichtelite examined by the author was obtained from Kolber- 
moor, near Bosenheim, in Upper Bavaria, where it occurs as a white, 
crystalline efflorescence on the stumps of fossil pine trees which 
project above the surface of the turf. The best solvents for fichtelite 
are light petroleum and chloroform, and from the former large, 
measurable crystals can readily he obtained. The vapour-density of 
the hydrocarbon is 7*6, and therefore Clark’s formula, O 40 H 70 
103, 236), is inadmissible. Fichtelite is remarkably stable (compai*e 
Hell, this vok, p. 614), and it is very difficult to obtain derivatives 
from it; one compound, probably dehydrofichtelite, has, however, 
been prepared by heating it with iodine, whereby hydrogen iodide is 
evolved and a yellow syrup obtained. This distils at 290—295® under 
a pressure of 270 mm. as a thick and almost colourless oil, showing a 
beautiful bluish-violet fluorescence. W. P. W. 

A New Diliydroxyiiaplrtlialenie. By A. Claus (/. Chem, [2], 
39, 315—^317).—^When aaaphthalene-a-hydrazinesulphonio acid is 
heated with dilute sulphuric acid, ^-naphth6l-(t-$ul<phonic add is ob¬ 
tained; its hanum salt was analysed- When this new sulphonio acid 
is melted with potash, fi-a’^dihydrosuynapMhalene, OxoH 6 (OH)a, is 
formed; it crystallises from hot water in white crystals melting at 
134—135*’ (uncorr.),. and is soluble in most solvents; from benzene it 
crystallises in short prisms. It becomes red on exposure to the air, 
and ^ves a blue fiuoreseenoe in alkaline solution, but not in alcoholic 
solution; some other reactions are given. The uce^^/^-derivative, 
CioHe(OAc) 2 , m at fiiTst-obtained as an oil, hut solidifies after a time; 
it crystallises in beautiful, colourless prisms, melting at 73 * (unoorr.). 

By heating ^-naphthol-a'-sulphonio acid with phosphorus peuta- 
chloride, a chloronaphthol melting at 128®, and a dichloronaphthalene 
l^eltihg at 48—49® (compare Abstr., 1887, 963), were obtained. - . 
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TWonaphthols. By P, Krafft and R. Sohonhfrr (Ber.^ 22, 
821—826).—The anthers find that the thiophenol or dihydroxjphenyl 
sulphide obtained by Krafit by boiling diazothiobeuzene, prepared 
from thioaniline, with water (Bfir., 7, 384, 1164) is identical with 
Tassinari’s hydroxyphenyl sulphide (Abstr., 1887, 807). 

ot-TIiionaphthol, CioHt^SH, is obtained by treating sodium cis-naph- 
thalenesulphonate (20 parts) with phosphorus pentachloride (18*5 
parts), slowly adding the whole product to a cooled mixture of zinc- 
dust (40 parts) and dilute sulphuric acid (1:3) (240 parts), and 
afterwards heating for one to two hours in a reflux apparatus. It is 
a colourless, heavy, strongly refractive oil with a faint odour of 
mercaptan, boils at 152*5—153*5° under a pressure of 15 mm., and at 
286'^ under the ordinary atmospheric pressure, and has a sp. gr, of 
1*1729 at 0°, 1*1549 at 23°, and 1*0971 at 98*8° (compared with water 
at 4°). The e^%Z-derivative, CioH 7 ‘SEt, is an oil boiling at 167—167*5° 
under a pressure of 15 ram., and has a sp. gr. of 1*1198 at 0°, 1*0797 
at 50°, and 1*0419 at 98*8°. The ace%Z-derivative, CioHt*SAc, boils at 
188° under a pressure of 15 mm., and has a sp. gr. of 1*1519 at 50*1° 
and 1*1138 at' 98*8°. The derivative, CioH 7 'SBz, melts at 

116—117°, and boils at 262° under a pressure of 15 mm. a-^NTaphthyl 
sulphide (Armstrong, this Journal, 1875, 803), obtained by distilling 
the lead salt of ^t-thionaphthol, crystallises from alcohol in slender, 
concentrically-grouped needles, melts at 110°, and boils at 289—290° 
under a pressure of IS mm, 

/J-Thionaphthol, prepared in like manner from sodium ^-naphfcha- 
lenesulphonate, melts at 81°, and boils at 153*5° under a pressure 
of 15 mm., and at 286° under the ordinary pressure, and is readily 
soluble in alcohol and ether, but sparingly soluble in water. The 
t'ZZfcf/Z-derivative melts at 16°, and boils at 170*5° under a pressure of 
15 mm.; the acetyl-derivative melts at 53*5°, and boils at 191° under 
a pressure of 15 mm.; the beti^ot/Z-derivative melts at 108°, and boils 
without decomposition at 267° under a pressure of 15 mm. /3-naph¬ 
thyl sulphide, obtained by distilling the lead salt of /3-thionaphthol 
under a pressure of 10 mm., crystallises in thin scales, melts at 151°, 
boils at 295—296° under a pressure of 15 mm.) and is sparingly 
soluble in hot alcohol, readily soluble in earbou bisulphide. 

W. P. W. 

fle-Tetrahydronaphtliylamine. By E. BAMBERasR and P. Bordt 
(P er., 22, 625—634).—The following azo-colouring matters have 
been prepared from a-tetrahydronaphthylamine. Phenylazo-a-tetra'' 
hydronay)hthylamine, Ph*R 2 ‘CioHio*NH 2 ) crystallises from alcohol in 
beautiful steel-blue needles showing a vitreous lustre, and is slightly 
soluble in water, benzene, and chloroform, but readily soluble in 
alcohol and ether forming dark Bordeaux-red solutions. Sul^ 

S 03 H*C 6 H 4 *]S’a*OjoHjo*lJH 2 , is 
sparingly soluble in cold but readily soluble in hot water and in 
alcohol, yielding dark orange-red solutions. The sodium salt crystal¬ 
lises from water in bright orange-i*ed fables, showing a diamond lustre. 
'a-Tetrahydrmiqphthylazo-it^nayihthylamine, OioHn*N’ 2 *GioH 6 *NH 2 ) is ob¬ 
tained by diazotising a-fetohydronaphthyiamine and adding the 
diazo-compound to an acetic acid solntion of Ac-naphthylamine. It 
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crystallises from alcohol in tnfts of slender, brick-red, silky needles, 
and melts at 135°. In this reaction a second compound is also 
formed which is less soluble in alcohol, crystallises in small green 
cubes, and dissolves in acetic acid with a yiolet colour. x-Tetrahydro^ 
napUliylazoresorciml, CioHu-Na'CeHaCOH),!, crystallises from alcohol 
in slender, brick-red scales, and dissolves in alcohol, concentrated 
sulphuric acid, and alkalis with a dark, Bordeaux-red colour. 

A comparison of the absorption-spectra of azo-dyes obtained from 
«-naphthylamine and a-naphthol, and from the tetrahydrogenated 
compounds, shows that in concentrated solutions strong absoi^ption 
takes place in the blue and violet, and that in more dilute solutions 
the maximum absorption occurs between the green and blue. In the 
case of the colonring matters belonging to the normal series, absorp¬ 
tion commences at some point between the yellow and green, whilst 
in that of colouring matters derived from the hydrogenated com¬ 
pounds, it commences at some point in the green or blue. In the 
table, the figures give the wave-lengths at which absorption com¬ 
mences. 


a-Ifaphthylamhie combined 
with 


Tefcrahydro-o-naphthyl- 
amine combined with 

I 

A. 

Diazobenzene chloride. 

Sodium diazobenzenesulpho^ 

Ttfite ... 

567*6 

i 569*84 
531’35 

Diazobenzene chloride. 

Sodium diazobenzenesulpho- 
nate .. 

638*47 

532*35 

608*24 

Diazobenzenesulplionio acid.. 

Diazobenzenesulphonio acid. 

a-Haphthol combined with, 


Tetrahydro-a-napbthol 
combined with 


Diazobenzene chloride. 

Sodium diazobenzenestilpho- 
nate.... 

534-65 

562-19 

Diazobenzene chloride. 

Sodium diazobenzenesulpbO'' 

nate 

492 -93 

S06’58 




^-Tetmhydromphthominle^ OidHu^CN, prepared by Sandmoyer^s 
method from tetrahydro-dfi-naphthyiamine hydrochloride, is a colour¬ 
less, viscid iic[uid, having a slight nitrile-like odour and boiling at 
277—279'^ under a pressure of 721 mm. Tetrahydro-«-naphthol is 
also formed in the preparation of the nitrile, and constitutes about 
one-third of the product. When the nitrile, dissolved in alooboKo 
ammonia, is treated with hydrogen sulphide and allowed to remain for 
some days at 30—40"^, OioHu*CS*5rH^», 

is obtained j it is u dark yellow oil. Digestion with alcoholic potash at 
160^170® for five to six hours converts the nitrile into a mixture of 
^ide and add; cc.^teh-akydkomphtJiamide^ CjoHu'OONHa, crystallises 
in flat, satiny needles, melts at 182°, and is sparingly soluble in oold 
water; (^tdrohyArjornphthoio add, piofla'OOOH, crystallises in slender 
'prisms, melts at 128°, and is sparingly soluble in cold alcohol andr in 

«6-tetrahydronaphthylamine; is^4.^o%ed, .aUdr ,ihf 
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oompound reduced with staunous chloride, o^^etrahydrma'plvthylhydr- 
azine 'hydrochloride^ CioHu*NH*NH 2 ,HCl, is obtained in silvery 
scales. The base crystallises from light petroleum in white prisms 
which aggregate in the form of long needles, is sparingly soluble in 
water, readijy soluble in alcohol, ether, benzene, and hot petroleum, 
and reduces Fehling’s solution a.t a temperature of 30—4j0°. 
When suspended in boiling water and treated with copper sulphate 
solution, it is converted into ix4etrahyd7'onaphthalene, OioHi 2 , which 
is a colourless oil, having a strong odour of naphthalene and boiling 
at 206*^ under a pressure of 708 mm. W. P. W. 

Belation between the Chemical Properties and Constitution 
of Hydrogenated Bases, By E. Bambekger (Per., 22, 767—778),— 
In order to distinguish the two classes of hydrogenated bases derived 
from ot- and /3-naphthylamine, the author proposes that those con¬ 
taining both iihe amidogen and the added hydrogen atoms in the same 
nucleus shall be termed “alicyclic” {aXsi^otp and cyclus), and those 
containing amidogen in the one and the four added hydrogen atoms 
in the second nucleus shall be termed “ aromatic ” tetrahydro,-bases. 
A comparison, based on the researches of the author in conjunction 
with Muller (Ahstr., 1888, 699, 732), Althausse (Abstr., 1888, 959), 
Bordt (preceding Abstract), and Baumann (Per., 22, 963), is insti¬ 
tuted between the properties of the two classes of tetrahydro-bases. 

W. P. w. 

1:1'-Naphthyleiiediamiue. By 0. Hinsbebg (Per., 22, 861).— 
1 : 1^-Naphthylenediamine is known to resemble orthodiamines in 
forming condensation compounds with various reagents. The author 
finds, however, that it does not form an azine on treatment with 
phenanthraquiuone and thus differs from the true orthodiamines. 

W. P. W. 

HydronapMbaUc Acid. By P. Ansem (Ber., 22, 869—860)*— 
On reduction with sodium amalgam, naphthalic acid is converted into 
dihydronwphihalic acid, CioH 8 (OOOH) 3 , and a second reduction pro¬ 
duct. Bihydronaphthalic acid is crystalline, decomposes at 399^ with 
the evolution of carbonic anhydride and water, and is readily soluble 
in warm alcohol, sparingly soluble in ether, benzene, and water. 

W. P. W. 

cfc-Napbtholsulpbonio Acids. By E. Bender {B&r*, 22, 993— 
1000).—The methods hitherto described, for the purpose of character¬ 
ising the various «-naphtholsulphonic acids (estimation of the water 
of crystallisation of salts, &c,), are untrustworthy, since they fail to 
sharply distinguish one acid from another. It is possible, however, 
to identify each of the known a-naphtholsulphonic acids by its be¬ 
haviour with diazo-compounds and nitrous and nitric acids, and the 
author describes the reactions of ^h with these reagents; No 
methods of separating the various acids from the product obtained 
on sulpbonating a-naphthol are given, and it would seem that the 
acids examined were technical products prepared in the ordinary yvay 
by the methods given in rthe varioue patents to which reference is 
made^,* . 
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The following a-naphtholsulphonic acids have been prepared:— 

(1.) a-^Taphfcholsulphonio acid (Schaeffer, Annalen, 152, 293 j 
Banm, German Specifioation B 4197 of June 30, 1883). 

(2) as-Kaphthol-fiK-sulphonic acid [OH : SO3H = 1:4] obtained 
from naphthionic acid (Neville and Winther, Trans,, 1880, 632; 
Actiengesellschaft fur Anilinfabrikation, German Patent 46307); 
these acids are characterised bj forming azo-dyes, by yielding 
dmitro-i»-naphthol on treatment with nitric acid (the nitration 
being attended with the formation of resinous substances and the 
production of a red coloration), and by forming well-crystallised 
nitroso-compounds, which, on nitration, are readily converted into 
dinitro-iJt-naphthol. 

(3.) a-Naphtbolsulphonie acid (Liebmann, German Specification 
L 4327). This acid forms azo- and disazo-dyes, gives a small yield 
of dinitro-a-naphtholsulphonic acid on nitration, red vapours being 
evolved, and forms a well-crystallised nitroso-derivative, which is 
converted by nitration into dinitro-a-naphtholsulphonic acid.* 

(4.) a-Naphtholdisulphonic acid employed technically for the pro¬ 
duction of dinitro-a-naphtbol. This acid yields neither azo-dyes nor 
nitroso-derivatives. 

(5.) a-Naphtholdisulphonic acid (Leonhardt and Co., English 
Patent 11318, of August 18, 1887, &c.). This acid yields azo-dyes 
and nitroso-compounds, and on nitration behaves like Liehmann’s 
acid, forming dinitro-«-naphtholsulphonio acid. 

(6.) a-Naphtholtrisulphonio acid (Badische Anilin- und Sodafahrik, 
German Patent 10786). This acid forms neither azo-dyes nor 
nitroso-compounds, and on nitration is readily convei‘ted into dihitro- 
fit-naphtholsuiphonic acid. 

The action of sulphuxuc acid on «^.naphthol is complicated by the 
fact that certain of the sulphonic acids readily undergo partial 
hydrolysis in the presence of the hot and relatively dilute sulphuric 
acid formed in the process of sulphonation, whilst others of the acids 
are stable under the same conditions. An examination of the sulpho¬ 
nation product of ct-napiithol seems to show that with fuming sulphuric 
acid, SchaefEer^s and Neville andWinther’s acids very rapidly undergo 
further sulphonation, forming, first, the disulphonic acid No, 4, and 
then the trisulphonic acid which by paiH:ial hydrolysis is converted 
into the disulphonic acid No. 6 ; with ordinary sulphuric acid, a small 
quantity only of trisulphonic acid is formed, the disulphonic acid 
No. 4 being converted into the isomeric No, 6 acid, W, P. W. 

Constitution of ^-Naplithylamine-o-sulplionio Acid, By S. 
PoESiiiifG (Bcr,, 22, 619—620),—The bromonaphthalenesulphonic 
acid obtained by Sandmeyer's method from )8-naphthylamine-<»-suh 
phonic acid can be converted into a dibromonaphtbalene which melts 
, at 75®, and is identical with that described by meldola (Trans., 1885, 
497). Meldola has assigned the constitution 1 : 2^ or 1 ; 3^ td 
this dibromonaphtbalene. The dichloronaphthalene obtained froin 
|J-naphthylamine-<»-sulphonic acid melts at 62® (Abstr,, 1887,962), 
inasmuch as Erdmann and EirchhoS have assigned the ooiistitu- 
'Mm 1 i 2' to a dichloronaphthalene melting at 61*5® (thte, vpl-i p; 1^, 
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it follows in the author’s opinion that ^-naphthylamine-a-sulphonio 
acid has the constitution [SO3H : NH2 = 1: 2']. (Compare Armstrong 
and Wynne, Proc., 1889, 50). W. P. W. 


Hydroxysulphonaplitlioic Acids. By K. Koma (Ber,, 22, 
787—789).— x^JECydroxysulphona^hfTioio acid, OH*CioH 5 (COOH)-S 03 H 
+ 5 H 3 O, is prepared by adding a-hydroxynaphthoic acid (1 part) to 
a well-cooled mixture of sulphuric acid containing 20 per cent, of 
sulphuric anhydride (2 parts), and concentrated sulphuric acid 
(3 parts), and afterwards heating the solution at 60°. It crystallises 
in small shimmering needles, and is readily soluble in water and 
alcohol. The sodium hydrogen salt, GiiH706S]S'a, crystallises in 
slender, silky needles ; the basic sodium salt, CuHsOeSNag, crystallises 
in long needles, which rapidly effloresce on exposure to the air; the 
barium hydrogen salt, (CuH 706 S) 2 Ba, and normal barium salt, were 
also prepared. 

tx-Ryd^'oxydisulpJionaphthoic acid, OH'CioH 4 (OOOH)(S 03 H )2 + 
4 H 2 O, is obtained by sulphonating a-hydroxynaphthoio acid with four 
times its weight of fuming sulphuric acid. It crystallises in stellate 
groups of white needles, and is very soluble in alcohol and water. 
The potassium hydrogen salt, C 11 H 6 O 9 S 3 K 2 , and normal barium salt, 
(CiiH 509 S 2 ) 2 Ba 3 , ai*e described. W. P. W. 


Hystazarin Compotmds. By A. Sceoullee (Ber., 22, 683— 
685; compare Abstr., 1888, 1203).— BaHum hystazarin, 0uH6O4Ba, 
is formed when an alcoholic solution of hystazarin is treated with a 
few drops of ammonia diluted with water, and precipitated with 
baryta-water. It is quickly filtered, and the dark blue salt dried, 
first over sulphuric acid, and then at 130®. The calcium compound is 
a dark violet precipitate. The diethyl ether, CuHBOaCOEt)^, is obtained 
together with the mon-ethyl compound, when equal parts of potash 
and hystazarin are treated with a little water, and boiled with ethyl 
iodide (5 parts) for three hours. The excess of ethyl iodide is dis¬ 
tilled ofE and the residue filtered. The precipitate, which is the 
diethyl compound, crystallises from alcohol in light yellow needles 
melting at 160—163°. The monethyl ether,^ OBtCuHeOg^OH, is pre¬ 
cipitated from the alkaline solution by acid, and crystallised from 
alcohol. It forms yellow needles, which melt at 234—240°, and 
dissolves in alkalis and in ammonia, yielding carmine-red sointions. 

Hystazomn tetraoetyloxanihranol, 06 H 4 <[^^^^^^)>C 6 S 2 (OAc) 2 , is 

prepared by boiling hystazarin (1 part), sodium acetate (1*5 part), 
acetic anhydride (12 parts), and zinc-dust (3 parts), for three hours. 
It crystallises from alcohol in long, colourless crystals melting at 
217—219°. When the acetyl groups are removed by Liebermann’s 
method, a reduction-compound of hystazarin, OsaH^sOey is foiuned. 
This dissolves in alkalis with green colour, : * K. H. M. 


Perhydrides of the Higher Aroztotic Hydrocarbons. By 0. 
TiiEBERMAHN and L. Spxegbl (Ber.> 22, 779—781; compare this voL, 
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p. 405).— Phenanthrena perhydride, Oi 4 H 24 ,^ is obtained, together with 
a small quantity of a compound poorer in hydrogen, when phenan- 
threne (1 part) is heated at about 250® for 12 to 16 hours with 
amorphous phosphorus (If parts), and hydriodic acid of sp. gr. 17 
( 5—0 parts). It melts at —3% and its sp. gr. at 20® is 0*933. ^ It is 
not acted on by nitric acid, bromine, or' fuming sulphuric acid in the 
cold, and it is only slightly attacked by a boiling glacial acetic acid 
solution of chromic acid. When distilled over izinc-dust, it is to a 
great extent decomposed, yielding only small quantities of phenan- 
threne, bat also relatively larger quantities of anthracene. 

Betene dodecahydride, CieHso, prepared in like manner, is a colourless 
oil with a bluish fluorescence, boils at 336° (uncorr.), and is sparingly 
soluble in cold glacial acetic acid. It yields small quantities of retene 
when distilled over zinc-dust, and when treated with bromine in 
carbon bisulphide solution, hydrogen bromide is rapidly evolved. It 
is only slowly acted on by cold, fuming nitric acid, but it is readily 
attacked when boiled with chromic acid in glacial acetic acid solution. 

Ficene perhydride, O 22 H 36 , is obtained, together with smaller quan¬ 
tities of picene icosihydride, C 22 H 34 (an oil boiling abont 860°), when 
pici^ne is reduced with hydriodic acid, as described above. It crystal¬ 
lises from alcohol in colourless needles, melts at 175°, boils above 
360°, and in. behaviour resembles retene and phenanthrene perhydrides. 
It yields pioine when distilled over zinc-dust. 

AcmapMhene perhydride, O 12 H 20 , is a colourless liquid boiling at 
235—236® (uncorr.). 

Wluorme perhydride^ Ci 3 H 22 , is a colourless liquid boiling at 230® 
(uncorr.). 

The anthers think it probable that many of these hydrides may 
occur, not only in coal-tar, but also in the to obtained n*om lignite. 
(Compare Liebermann, Abstr., 1878, 861.) F, S. K. 

Reduction of Nitre-camphor to Nitroso-camphor. By P. 

Cazsnsuvi] {Oompt rend.^ 108, 857—859).—300 grams of ohloro- 
nitro-camphor and 1500 grams of alcohol of 93® were boiled for about 
half an hour with a zinc-copper couple made by the action of a solu¬ 
tion of 100 grams of cupric sulphate on 600 grams of granulated 
zinc. The liquid was filtered, the filtrate distilled to dryness, the, 
cupric oxychloride removed by k'eatment with warm dilute hydro¬ 
chloric acid, and the residue recrystaliised from alcohol, The nitroso- 
camphor thus obtained is a white, crystalline solid, insoluble in water, 
and only slightly soluble in cold alcohol, but more soluble in boiling 
alcohol or benzene. It alters when exposed to light, becomes greenish, 
and gives ofl nitrogen oxides. It is neutral to litmus and orange III, 
but acid to phenolphthalein. The rotatory power as determined with 
a 3‘81 per cent, solution in benzene is [a]i> "b 195®. Mtro-oamphor 
is strongly 1 toogyrate. Nitroso-camphor does not melt before decom¬ 
posing; at 180® it suddenly becomes green, intumesces, and evolves 
, nitro^n oxides. If thrown on red hot-platinum, it detonates. It 
dissolves in alkalis, but see^ to alter when the solutions are boiled^ 
fused with hydroxide at 150® it 

no‘action on • ynn^^> 
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nitric acid, or a mixture of nitric and sulplmric acids, convert it 
almost quantitatively into equal molecular proportions of camphoric 
acid and camphoric anhydride. Tin and hydrochloric acid reduce 
nitroso-camphor to an amido-derivative identical with that obtained 
by the reduction of nitro-camphor. The three compounds seem to 
have the constitution— 




c.e„<?h™ 

CO 


p „ .CH-NHa 


The reduction of a nitro-derivative to a nitroso-derivative in this 
manner is unusual. Reduction does not take place if absolute 
alcohol is used. The water present yields hydrogen, and the chlorine 
in the chloronitro-camphor is first removed in the form pf cuprous 
chloride, which then changes into cupric chloride, and finally forms 
cupric oxychloride. 0. H. B. 


The Camphor Series, By B. Beckmann (Annalm^ 250, 322— 
876).— Menthone, discovered by Moriya (Trans., 1881, 77) and in¬ 
vestigated hy Atkinson and Yoshida (Trans,, 1882, 60), is a mixture 
of two isomerides, one of which is dextrogyrate and the other Isevo- 
gyrate. The Imvomenthone, CioHiaO, is prepared by actively shaking 
together 45 grams of crystallised menthol with a solution of 60 grams 
of potassium dichromate in 300 grams of water and 60 grams of 
strong sulphuric acid. The temperature of the solution at the 
beginning of the operation should be about 30®. The temperature 
generally rises to 66® in about half an hour, and then falls. If the 
temperature does not reach this point, the mixture is carefully 
warmed; if, on the other hand, the temperature rises rapidly, the 
mixture is cooled down to 55®. The menthone is extracted from the 
crude product with ether, the extract is washed with water and with 
dilute alkalis until colourless. It is then rapidly distilled in small 
quantities at a time in a current of steam and dried over anhydrous 
vSodium sulphate. L^vomenthone is a colourless liquid with a bitter 
taste and an odour of peppermint. It is sparingly soluble in watei", 
but mixes readily with other solvents. It, boils at 2ti7®, and its 
sp. gr. at 20® is 0*896. The molecular weight as determined by 
Raoult’s method, using benzene as tbe solvent, corr^ponds with the 
formula OioHigO. The molecular refraction for the sodium line is 
46*41. The oxime is prepared Igr adding sodium hydrogen carbonate 
to an alcoholic solution of menthone and hydroxylamine hydrochlo¬ 
ride. The mixture is warmed for some minutes, and on the addition 
of water, the oxime separates as an oily liquid which sqon crys¬ 
tallises. It is purified by recrystallisation f rpm dilute alcohol, ether, 
or light petroleum; it melts at 68®. Raoult’s method of determining 
the molecular weight by the depression of the freezing point of 
acetic acid gives remits agreeing with the formula OjoHisNOH when 
dilute solutions are hsed, but the molecular weight increases with 
the concentration of the solution. If is used, values ranging 

from 261 to 292 are obtained. The oxime dissolves readily in dilute 
acids, but ether extracts the oxime from these acid solutions. 

The: hyimhhride, prepared by passing dry hydro- 
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geit cMoride into an ethereal solution of menthoneoxime, crystallises 
from absolute alcobol in plates, and is decomposed by water ; it melts 
at 118—119°, A sodinm compound is formed when solid sodium 
etboxide is added to an ethereal solution of Isevogyrate menthone- 


oxime. 

Bemironieyithooie is prepared by freezing a mixture of 10 parts of 
strong sulphuric acid and 1 part of water: 2 parts of menthone are 
added to the frozen acid, and the mixture is actively shaken. The 
temperature is slowly raised to 30°, and the product is poured on to 
a large quantity of ice. The dextromenthone is extracted with 
ether and purified in the same way as Issvomenthone. It closely 
resembles its isomeride in its properties; it boils at 208°, and its 
sp. gr. compared with water at 20° is 0*9. The oxime is liquid. The 
determination of its molecular weight by Raoult’s method gives 
similar results to those obtained with the Isevo-oxime. The hydro¬ 
chloride melts at 95—100°, and deliquesces on exposure to the air. 
The sodium compound resembles the corresponding isomeric sodium- 
derivative. 


Dilute sulphuric, hydrochloric, or acetic acids convert both Isevo- 
and dextro-mehthone into a mixture of Isevo- and dextro-menthones, 
which turns the ray of polarised light to the right. Alkalis and even 
water yield similar resnlts. The rotatory power of the menthones 
slowly changes at the ordinary temperature; _the change takes place 
more rapidly at a high temperature. 

Dextrocamphor is not inverted by tbe action of heat, acids, apd 
alkalis like the menthones. The oxime and its hydrochloride are 
both laevogyrate. L^vocamphor is not inverted by treatment with 
strong snlphnric acid. The oxime and its hydrochloride turn the ray 
of polarised light to the right. Determinations of the molecular 
weight of the two isomeric camphors give results agreeing with the 
formula OwHieO. The oximes are deposited from a mixture of ether 
and light petroleum iu monoclinic crystals; the crystals are hemi- 
morphous- In the oxime of dextrogyrate camphor, the clinodom^ 
predominates on the left side of the ci’ystal, and in the oxime of the 
laBvogyrate camphor it predominates on the right. Menthol and men¬ 
thoneoxime are not inverted by dilute acids or alkalis. The following 
table exhibits the specific and molecular rotation of the compounds:_ 



Laevogyrate menthol..,.. 
Lasvogyrate menthone .. 
Dextrogyrate menthone. 
lifiBvogyrate borneol .... 
Dextrogyrate borneol... 

DeXtrooatnphor......... 


+ 37*74 +57-66 
^ 44*22 -- 67-21 
+ 44*22 +67*211-42 
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Menthol is a derivative o£ benzene hexahjdride of the constitution 
[Pr : Me ; OH = 1:4:5], menthone being regarded as its ketone. 

The paper concludes with a discussion of the geometrical constitu¬ 
tion of these compounds. W. 0 . W. 

Gymnemie Acid. By D. Hooper [QJiem. News, 59,159— IBO). — 
Qyvmemio add, occurs in combination in the leaves of Gymnema 
syhestre, G. Mrsuta, and Q, montanum, and is precipitated by mineral 
acids from the aqueous solution of the alcoholic extract of the leaves. 
The dry acid, C 33 H 65 O 12 , melts at 60°, decomposes above 100°, is a 
brittle, black resin, greenish when in powder, soluble in alcohol, ether, 
benzene, and chloroform, slightly so in amyl alcohol and carbon bisul¬ 
phide, insoluble in water. With potash, soda, or ammonia, it forms 
a red solution from which it is reprecipitated by acids. It is also 
dissolved by concentrated sulphuric or nitric acid with a red colour, 
and in both mixtures it is destroyed and precipitated by water j but 
by prolonged contact with nitric acid, it forms a soluble nitro-com- 
pound. It is precipitated by lead acetate, silver nitrate, ferric chlor¬ 
ide, and by baiium and calcium salts, but not by tauniu, picric acid, 
or gelatin. It forms insoluble salts with alkaloids. ^ It is a gluooside, 
and although neither it nor its salts have been obtained in crystals, 
analyses of the acid and the lead and silver salts, also the alkali 
saturating coefficient, indicate that it has the above composition and 
is monobasic. I^- A. L. 

TMazoles from Thiamides. By A. Hantzsch (Annahn, 250, 
257—273).—The thiazoles closely resemble the pyridine-bases in 
their physical properties, for instance, in boiling point, odour, and 
solubility. They are mobile liquids with a neutral reaction to litmus; 
their salts have an acid reaction. The mono- and di-alkylthiazoles 
are formed by the action of thiamides on ^»-chlo^aldehydes or 
a-ohloroketones. The thiamides of the fatty acids are xfiost conve- • 
niently prepared hy a modification of Hofmann’s method; for example, 
tbiacetamide is prepared by warming for a few minutes an intimate 
mixture of acetamide (5 niols.) and phosphorus pentasulphide 
(1 mol.) with several times the volume of benzene. 
imCMe 

«-;i-Dimetbyltbiazole, prepared by the action of 

, chloracetone on tbiacetamide. As this action is very energetic, it is 
advisable to add alcohol or water to moderate its violence. Most of 
the properties of this substance have already been enumerated by 
the author (Abstr., 1888, 574). The liquid boils at 14^146*5° 
(corr.), and its sp. gr. at 15° is T0601. The ^laUnochhnde iormfi 
thick prisms soluble in water; it melts with decomposition at 215°. 
The pierate melts at 137—138°, but dimeibylpyridine piorate melts 
at 159—161°. The double salt, CeH7KS,HCl,4HgCls -f 4 H 2 C), is 
precipitated when an excess of mercuric chloride is added to a strong 
solution of dimethylthiazole hydrochloride. ,The salt melts at 110% 
and is freely soluble in water. • Dimethylthiazole pr-oduces in a solu¬ 
tion of mercuric chloride a precipitate of the composition. 
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This compouTid is sparingly soluble in cold water, but dissolves freely 
in dilute hydrocMoric acid. It melts with decomposition at 176—177°. 
The metUodide, CsH-TSNjMel, is soluble in water, and forms fine 
crystals. It decomposes about 225°. 

Ethyl dimethylthiazolecarboxylate, (Abstr., 

1888, 574), crystallises in needles, melts at 50—51°, and boils at 
242—242*5° (corr.). It is soluble in alcohol and ether, and unites with 
mineral acids to form salts. It is not decomposed by boiling with 
hydrochloric acid and potassium chlorate. 

NizCMe 

^MetJiyUoc-ji'henyUhiazole^ CPh'CH^^’ xnelts at 68*5°, and boils at 

284° (corr.). The hydrochloride and hydrobromide are partially 
decomposed by water, in which they are sparingly soluble. 

^-Methylthiazole (Zoc. dt) is prepared by adding thiacetamide 
to crude monochloraldehyde obtained by the action of anhydrous 
oxalic acid on monochloracetal at 140°. The base is miscible with 
water; it boils at 127*5—128° (corr.). The hydrochloride and 
hydrobromide form deliquescent needles. The picrate forms yellow 
needles, soluble in alcohol and benzene; it melts at 145—146°. The 
platinochloride forms six-sided plates and fiat needles, and is freely 
soluble in water; it melts at 199° with decomposition. The mercuro- 
ehloride crystallises in rhombic prisms melting at 111—112°. The 
double compound of the base with mercuric chloride melts at 154*5°. 
The monomethyl base difEers from dimethylthiazole in giving no pre¬ 
cipitate witih silver nitrate, and by being completely oxidised by a 
mixture of hydrochloric acid and potassium chlorate. W. 0 - W. 

Thiazoles from Amidothiazoles. By Gr. Popp {Aniiahn, ^150, 
273—280).—Amidothiazoles are converted into thiazoles by acting 
on them with nitrous acid and decomposing the product by boiling 
alcohol. 

A good yield of thiazole is obtained by gradually adding an alcoholic 
solution (20 per cent.) of ethyl nitrite to 10 grams of amidothiazole 
hydrochloride dissolved in 300 grams of (98 per cent.) boiling alcohol. 
The product is evaporated with water, filtered, rendered alkaline 
hy the addition of potash or potassium catbonate, and distilled; solid 
potassium hydroxide is added to the distillate until the thiazole 
separates out; it is then dried over potassium hydroxide and distilled. 
Thiazole is a colourless, mobile, highly refractive liquid. It is hygro^ 
scopic, and boils at 116*8°. Its sp. gr. at 17° is 1*1998 compared with 
water at the same temperature. The hydrochloride forma small, 
deliquescent crystals. The platinochloride, (OaB[ 38 N)«,H 8 PtOh' + 
2 H 2 O, crystallises in prisms soluble in alcohol and in hot water. It 
melts at 110 ° and decomposes at 250°. The aurochloride, 

OsH3SN,HAuCl4, 

eryst^Iises from alcohol in small prisms; this salt melts with decom¬ 
position at 248—^250°. The picrate melts at 151°, and is deposited from 
hoi water in silky needles. The mercutochloride, 
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forms silky needles, and melts at 103—104°. The componnd 

C3HaS]Sr,HgCU melts at 202—204°. 

a-Metkylthiazole has been described by Arapides (Abstr., 1888, 
673). The aurochloride melts at 184—185° with decomposition. A 
large excess of a concentrated solution of mercuric chloride produces 
with <as-methylthiazole, in the presence of hydrochloric acid, a crystal¬ 
line precipitate of the mercurochloride melting at 119°. In the 
absence of hydrochloric acid a double compound is formed, which 
melts at 148°. a-Phenylthiazole, also described by Arapides (this 
vol., p. 414), melts at 52°, and boils at 273°. The salts cxystallise 
well, but are decomposed by water. The hydrochloride melts at 80°. 
The platinochioride, (C 9 H 7 NS) 2 ,H 2 PtC ]6 + 2 H 2 O, forms long needles 
and melts at 196°. The aurochloride is deposited from alcohol in small 
needles, almost insoluble in water; it melts with decomposition at 
174—175°. The picx'ate melts at 164—165°, and the mercurochloride 
at 152—153°. W. 0. W. 


Action of Thiocyanates and Thiocarbamide on Chlorinated 
Ethyl Acetoacetate. By H. Zdrcheb {Annalen, 250, 281—294).— 
Ethyl hydroxymethylthiazolecarboxylate has been described by 
Hantzsch and Weber (Abstr., 1888, 258). On the addition of an 
aqueous solution of bydroxylamine to an alcoholic solution of the 
ethereal salt, methylthiazolehydroxamic oxide^ 

0(03lSrSM:e*C0*NH-0H)2, 


is formed, and is obtained after evaporating the alcohol in transparent, 
prismatic crystals, sparingly soluble in water, ether, and benzene. 
This compound melts about 215^—220° with decomposition. Ethyl 
hydroxymethylthiazolecarboxylate forms potassium and sodium salts, 
which are sparingly soluble in cold water, but dissolve more freely in 
warm alcohol and in warm water. In order to obtain the free acid, 
the ethereal salt is dissolved in an excess of an alcoholic solution of 


potassium hydroxide; after two days the alcohol is removed by 
evaporation, the residue dissolved iu water, neuttulised with nitric 
acid, and the acid precipitated by silver nitrate. The silver salt is 
suspended in water and decomposed by hydrogen sulphide. 

hydroxythiazotecarboxylic acid, melts at 100° in 


its water of crystallisation. The anhydrous acid does not melt at 
200°, but blackens. The acid is freely soluble in water and alcohol. 
The ammonium salt, CcKSHiOa'NHj -f 6H2O, crystallises in needles, 
and is freely soluble in water. The salt has a neutral reaction. 

The hydrochloride of ethyl amidomethylthiazolecarhoxylate, 


COOEt-CsNSMe-NHaOl, 


is formed by the action of ethyl monochloracetoacetate on thiocarb¬ 
amide, It crystallises in prisms. Sodium hydroxide throws down a 
crystalline precipitate of the ethereal salt from solutions of the hydro¬ 
chloride. Ethyl aniidomethylthiazoiecarboxylate mejts at 175° and 
dissolves freely in mineral aci4s ^d aleohoL The nitrate and platino- 
vonLvi. 3 0 
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cl^loride are crystalline. A solution of tlie etliereal salt in an alcoliolic 
solution of potassium hydroxide soon deposits crystals of potassium 
amidomethylthiazolecarboxylate. The free acid is liberated by the 
action of dilute acetic acid on the potassium salt. It is a white, 
crystalline powder, which decomposes without melting. J[t dissolves 
in acids and in alkalis, but is insoluble in most neutral solvents. The 
hydrochloride crystallises in plates. The jplatinochloride, 

3C5H6lsrAS,2H2PtCl8, 

is crystalline. The potassium salt forms precipitates in solutions of 
silver, mercury, zinc, lead, tin, cadmium, and ferric salts. 

Ethyl dichloracetoacetate acts on barium thiocyanate, forming a 
small quantity of a crystalline compound, CUH 16 O 7 N 2 S 2 , melting at 
160—16.5". 

Ethyl dichloracetoacetate has no action on thiocarbamide. 

w. c. w. 


Selenocyanogen- and Selenazole-componnds. By Q-. Hofmakn 
(Annalen, 250, 294—322).— Selenocyanacetone, OOMe'CHg'SeON, is 
obtained in an impure state by acting on monochloracetone with 
potassium selenocyanate. 

Mhyl selenacyanacetoacetate, COMe'OH(SeC]N’)*COOEt, is prepared 
by the action of ethyl monoohloracetoacetate on potassium seleno¬ 
cyanate. Selenocymacetophenonei COPh'CH 2 ’SeC!N', formed by boiling 
an alcoholic solution of monobromacetophenone and potassium 
selenocyanate, is crystalline, and melts at 85°. This substance has a 
great tendency to form resins. All attempts to convert the seleno- 
cyanoketones into the isomeric hydroxyseienazoles failed. Seleno-^ 
cymiacetic oMd^ COOH'OHa'SeCN, is prepared by warming a concen¬ 
trated solution of potassium monochloraoetate with solid potassium 
selenooyauate. The potassium salt crystallises, in plates soluble in 
water. The acid crystallises in yellow needles and melts at 
8,4—85°; it is freely soluble in water, alcohol, and ether, and 
decomposes carbonates. The salts are not characteristic. The BeOS’ 
radicle is not capable of taking up water to form the group SeCOlTHa, 
and in tliis way give rise to selenazole-derivatives. 


a-Methylselenazylaniine hydrochloride is formed on gently warming 
a mixture of selenocarbamide and monocliloiucetone. It crystal¬ 
lises in long prisms, and is decomposed by alkalis, yielding the free 


^-Methylselenazylamine (amidomethylselmasole), 


OMelCH" 


crystallises in needles, and melts at 79—80°. ^ It is soluble in alcohol, 
ether, and benzene, and has a strongly alkaline reaction. Its salts 
crystallise well, but blacken on exposure to the light, The platino- 
chloride^ (G 4 H 8 K 2 Se) 25 H 2 PtOl 6 , is sparingly soluble. The acetyl deri¬ 
vative, C 3 NSeHMe*NHAc, is sparingly soluble, and melts at 122 °. 
a-Fhenylselenozylamine^ prepared from selenocarbamide and brom- 
acetophenone crystallises in needles, and melts at 132°. The 
hydrobromide crystallises in plates which are freely soluble ip. hot 
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Selmazylamine, prepared bj adding dicbloretber to 

a solution of sodium acetate and seleuocarbamide and warming the 
mixture; th^ product is rendered alkaline by the addition of potas¬ 
sium carbonate and the azylamine esti’acted with ether. The base 
melts at 121®, and dissolves in benzene, alcohol, and water. The 
platinochloride and the acetyl derivative are crystalline. The latter 
melts at 210® with decomposition. 

oc-MethylselBnazylmnine-P-carhoxylic acid TiydrocTiloride is formed 
when ethyl chloracetoacetate acts on selenocarbamide. It is a crvstal- 

_OMe 

line powder, soluble in water. The free acid, n ^OK^OOH,^ 

L/ ^JN JhL2y*fc5e 

crystallises in .needles, and melts at 195°. It is freely soluble in 
alcohol and ether, and in caustic alkalis. It cannot decompose car-^ 
bonates. The acetyl derivative melts at 220® with decomposition. 
OH *Se 

Sel&rihydantom, prepared by boiling an alcoholic 

OO.NJd, 

solution of monochloracetic acid and selenocarbamide. It is soluble in 
hot water, turns litmns blue, and forms crystalline salts. It is decom¬ 
posed by boiling with water, yielding ci~^*>dihydrQ{Xiyselenazale, This 
crystallises in long prisms, melts at 147°, and is soluble in alcohol 
and water. In water it eavsily forms supersaturated solutions. 
Attempts to obtain selenacetamide in appreciable quantities were 
unsuccessful. 

In the presence of alcohol, selenbenzamide interacts with chlor^ 

HziOPh 

acetone, forming p.-^henyl-a-rrietTiylselenazole, ; this is 


a liquid boiling at 282—283® under 736 mm. pressure, and is miscible 
with the usu^ solvents. The salts of this base ai'e decomposed by 
water. a-fi-])iphmylselenazole is soluble in alcohol, ether, and benzene, 
and melts at 99°. The flaUnocliloride is partially decomposed by 
water. 


a-M^tliyl~fjb*>]ylisnijhehnazoh-^''m^ ezod, ^ h 

obtained in the form of an ethyl salt by the action of ethyl chlor- 
aoetacetate on syenobenzamide. The free acid melts at 206—207®, 
but begins to sublime at 130®. It dissolves in alcohol and benzene. 
The acid forms a crystalline nitrate. The ethyl salt crystallises in 
plates and melts at 128—124®. 

Attempts to prepare the free selenazoles from amide selenazoles 
were unsuccessfiil. W. 0. ,W. 


Direct Synthesis of Homologues of Pyrroline. By G-. Ciahi- 
ciAH.and G. M. Zanktti (Ber., 22, 669—661).—^When potassium 
pyrroline is boiled with ethyl iodide for four' hours, treated ivith 
, water and steam-distilled, an oil is obtained which consists chiefly of 
el^ylpyrroline boiling at 130—134®; the ffaction of higher boiling 
point (150—^200'’) is foiled with potash :wi& which the greater part 
combines. On decomposing the product,. ^ oil consisting of a 

3 c 2 ' 
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mixture of isomeric etliylpjrrolines is obtained. The oil not acted on 
bj potasb contains diethylpyrroUne, boiling at 165—175®. 

K H. M. 

Action of Methyl Iodide on a-Methylpyrroline. By G. Ciami- 
ciAN and F. Anderlini (Ber,, 22, 656—659). — Trimethylpyrrolme, 
CtHhUT, is prepared by beating metliylpyrroline (3 grams), dissolved 
in metbyl alcobol (5 grains) with methyl iodide (7 grams) and potas¬ 
sium carbonate (3 grams) for 10 hours at 140®. The product is 
acidified with dilute hydrochloric acid and steam-distilled. The 
aqueous distillate obtained after the methyl iodide and alcohol have 
passed over is extracted with ether, dried with soda, and distilled. 
It forms the chief product and boils between 150° and 165®. 

The aqueous residue from the steam-distillation was treated with 
potash, again steam-distilled, and the bases so obtained evapox^ated 
down with hydrochloric acid and then heated wdth hydrochloric acid 
at 130®. The bases were then I’ecovered in the usual manner, distilled 
under diminished pressure, dissolved in hydrochloric acid, and pi’e- 
cipitated with gold chloride. The aurochloride, CioH^NjHAuOU (this 
vol,, p. 59), is obtained. The base, CwHnN, contains a methyl-group 
more than that obtained by the action of methyl iodide on sodium car- 
bopjrrolate (lac, cit). The base obtained from 1-methylpyrroline may 
therefore be considered as l-methyldihydroparvoline or pentamethyl- 
dihydropyridine, 05 NMeH 2 Me 4 . K. H, M. 

Formation of Pyridine from Amidoazonaplitlialene. By K. 
Buchka and C- Sprague (J5er., 22, 826 — 829).—The authors find 
that when a-amidoazonaphthalene is reduced with stanuous chloride 
and hydrochloric acid in alcoholic solution, pyridine is not formed as 
stated by Perkin (this Journal, 1863, 207). Friedlauder (this voL, 
p. 607) arrived at the same conclusion. F. S. K, 

ry-Bromoqninoline. By A. Claus and H. Decker (J. pr. Ohern. 
[2], 39, 301—314). — Orihonifro^f'phromoquinoHne crystalliseB in 
lustrous, colourless needles (a; 5: c = 07279:1: 0T432) melting at 
124° (uneorr.). It forms no 'metbiodide. The plaHnaoUoride is 
described. 4 : 4i •Nitrohromoqwinoline forms colourless, slender, soft 
and flexible, lustrous needles melting at 136—-137®, and soluble in 
hot alcohol and other solvents. It has a peculiar smell and irritates 
the skin. Tin and hydrochloric acid colour it red; with mercuric 
chloride it gives a white precipitate which melts at 185°, The pZa- 
tinoMoride is described. The mHhiodide crystallises in large, thin, 
lustrous, dark-red tablets, or in needles ; it melts with decomposition 
at 205—210®, and is sparingly soluble. When digested with silver 
chloride, it is converted into the methochloride which crystallises in 
colourless needles, carbonising at 204®; platinochloride of this la,st 
is described. The etkicdide is also described. These halogen alkyl 
compounds have an intensely bitter taste. 

AnmdtTO*<>l-<hromQmethylq%i C^NEiMeBrlTOa [ 1702 :Me: Br =s= 
4;r:4'], is obtained by decomposing the above metbiodide with the 
j^cnkted quantity of ammonia at 0®; it forms yellow needles con- , 
water with alcohol (1 mol) it crystallises in small, thick, 



ORGANIC CHEJNIISTRT. 


729 * 


moDOFyiriinetric fables (a : 5 : c = 1*0964:1 : 1*1412) melting -with^ 
decomposition at 111®. Tlie crystals formed with iso- and normal- 
pro pyl alcohol and with methyl alcohol are described. 

4: 4i-Amidohromnquinolme^ formed by reducing the nitro-compound 
with stannous chloride, crystallises in lustrous, yellow needles, melting 
at 135® (uncorr.) and easily soluble. It dissolves in dilute acids with 
an intensely red colour, but its solution in concentrated acids is 
colourless, becoming red on the addition of water. The acetyl-der i- 
vative crystallises in white, lustrous needles melting at 212" (uncorr.), 
and dissolves in cold acids with a yellow colour which changes to red 
on heating or evaporating. The diazochloride platmochloride has been 
obtained. 

4: 4i -DihroTyhoquinoline is formed when the cold diazobromide solu¬ 
tion (from a hydrobromic solution of the amidohromoquinoline and 
sodium nitrite) is added to a solution of cuprous bromide at 90® and 
then distilled with steam; it crystallises from alcohol in white, 
slender, pearly needles melting at 85—86® (nncorr.); they are very 
soluble and sublime. The hydrochloride and plafinochloride are 
described. A. G. B. 

Constitation of Lepidene. By G. Magnanini and A. Akgeli. 
(Ber., 22, 853—856).—^When a warm acetic acid solution of oxy- 
lepidene is treated with a solution of phenylhydrazine acetate, a com¬ 
plicated compound is obtained which crystallises from alcohol iu 
small, orange-red needles and melts at about 380® with decomposi¬ 
tion. When oxylepidene is boiled with potash and an alcoholic" 
solution of hydroxylamine hydrochloride, it yields a yellow, amor^ 
phons substance, readily soluble in alcohol and ether, hut almost in¬ 
soluble in light petroleum. 

Hydro-oxylepidene is identical with hidesyl. (Compare Enoeve- 
nagel, Ahstr., 1888, 706.) 

Hydro-oxylepidene and both the bidesyls are readily converted 
into lepidene (m. p. 172—173®) when heated for two to three hours 
at 130—140® with concentrated hydrochloric acid. 

These results show that in all probability lepidene is identical with 
tetraphenylfurfurane, a view which has already been put forward by 
Japp and Klingemann (Ben, 21, 2234), and that thiolepidene (thio- 
nessal) is probably tetraphenylthiophen. F. S- K. , 

Artificial and Natural Alkaloids. By A. Colson (Gompt.rend., 
108, 677—679).—^When commercial benzidene is submitted to 
Skraup*s reaction, it yields the diethyl ether of a' diquinolyl of oxy- 
phenylene, C42Hi8N203, which has been previously described. It also 
yields a diquinolyl, CisHi^iNoj which is not volatile in steam, and is 
only slightly soluble in water or in ether. It melts at 178®, and is 
identical with the diquinolyl described by 0* Fischer and’Weideh 

The etannosocMoride of the first base, G22Hi8N20^,2Sn€l;i, forms 
lemon-yellow, prismatic needles, which melt at 135® and are almost 
insoluble in water. The hydipchloride is-a yellow, crystalline salt, very 
soluble in water. The oTitained by the action of excess 

of bromine-water, is a yellow,- curdy substance insoluble in water and 
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acids, bat soluble in alcobol. It melts at 130^ and decomposes 
witb intumescence, leaying a carbonaceous residue. When treated 
Tvith an alcoholic solution of hydrogen sulphide, it loses bromine. 

When quinine is dissolved in dilute sulphuric acid and treated with 
bromine-water, it yields an abundant precipitate, the conaposition of 
which depends on the proportion of bromine added and the method of 
drying the product. iJl the products are yellow, curdy precipitates, 
only slightly soluble in water. They lose bromine readily, and decom¬ 
pose without melting at 160—180°. Only a small quantity of hydro- 
bromic acid is formed simultaneously, and it follows that the pre¬ 
cipitates are additive products. 

Quinine tetrabromide is obtained by the action of 200 c.c. of 3 per 
cent, bromine-water on 5 grams of qninine. It is unstable, is readily 
altered by heat, has a bitter taste, and does not give the quinine reac¬ 
tion with chlorine-water and ammonia. If an alcoholic solutiou of 
the tetrabromide is treated with hydrogen sulphide and the product 
is evaporated on a water-bath, it yields a transparent, resinous residue, 
and if this is treated with a small quantity of warm water, the liquid 
deposits quinine tribromide on cooling. The aqueous solution is then 
mixed with ammonia, and quinine dibromide separates as a white 
precipitate containing 2 mols. HgO. Both products yield platino- 
chlorides, 0. H. B. 

Acid Nicotiae Tartrate, By H. Deesjir {Arch, Phann. [3], 27, 
266—270).—'A hot concentrated alcoholic solution of tartaric acid is 
added to the free, undiluted liquid base, when the acid tartrate soon 
separates as a white syrup; after cooling, more alcoholic solution is 
added until opalescence only follows. After a time ether is repeatedly 
added, in not too great portions, as long as opalescence follows, to 
precipitate the tartrate retained in solution by the alcohol; the excess 
of tartaric acid remains dissolved if too great an excess of ether is 
not used. After remaining until clear, the ether is decanted and the 
residue is dissolved in a little boiling alcohol and filtered to remove a 
little resinous turbidity. On slowly cooling, a brown, amorphous, 
resinous impuidty separates befoi^ the crystalline tartrate, whose 
►complete separation is facilitated, by the gradual addition of ether. 

Acid nicotine tartrate, + 2H«0, forms white 

crystalline tufts, easily soluble in water, with an acid reaction. JFor 
analysis, the salt was precipitated with platinum chloride. 

J T 

Hartnine and Harmaliue. By 0. Pisoheb (Ber., 22, 637—645; 
coppare Abstr., 1885, 820),— Teirahydrohamme, CisHiaNaO, is ob¬ 
tained when harmine or harmaline is reduced with sodium and 
alcohol; it crystallises in spear-lihe needles, melts at 199°, and in 
solution shows a pale, bluish-green fluorescence. It is a secondary 
base, forms a yellow ni^ro^o-derivative, 

^ .ghmto te^ahrcmide, OiaHttllgOBri, is formed by treating a solu- 
%%of harmiue in dilute sulphuric acid with excess oi bromine- 
in thci ^Id. Itf is a reddish-yellow precipits^e, and loses its 
when treated with sulphurous, acid or when 
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Harmalol, Cx2Hi3Nr20 + 3 H 2 O (Zoc. cit.)^ crystallises in beautiful red 
needles, and is soluble in bot water, cbloroform, and acetone, but only 
sparingly soluble in benzene. The hydrochloride, Ci 2 Hi 2 N 30 ,HCl -f 
2 H 2 O, and platinochloride, (Ci2B[i2N20)2,H2ptCl6, were prepared. The 
aceZ^/Z-compound, C 14 H 16 N 2 O 3 , forms yellow crystals. 

On oxidation with cbromio acid, harm aline is converted into 
harminic acid, harmine being most probably formed as an interme¬ 
diate product in the reaction, since it can be obtained by carefully 
oxidising harmaline with nitric acid. When harminic acid is heated 
in small quantities in a vacuum, it is converted into a well-crys¬ 
tallised base, apoharmine, O 8 H 8 IT 2 . This forms an aurochloridoy 
C 8 H 8 ]N 2 ,HAu 0 l 4 , crystallising in bright-yellow needles ; a hydriodide, 
08 H 8 lN 2 ,HI -f H 2 O, crystallising in white, fan-like groups of needles; 
and a tetrahromide, C 8 H 8 N 2 Br 4 . On reduction with hydriodic acid and 
amorphous phosphorus, it yields dihydroapoharmine, C 8 H 10 N 2 , which 
crystallises in well-formed, lustrous tables, melts at 48—boils at 
262®, and is soluble in ether, but only sparingly soluble in light petro¬ 
leum. The hydrochloride, C 8 HioN 2 ,HCl, crystallises from alcohol 
in slender, matted needles; the platinochloride, C 8 HioN 2 ,H 3 PtCl 6 4- 
2 H 2 O, forms compact, prismatic, yellow crystals; the auroohloride 
OeHioN 2 ,HAuGl 4 , crystallises in reddish-brown needles melting at 149° 
with decomposition; and the mirosamine, CgHgNsO, crystallises in 
small needles melting at 134—135®. 

When fused with potassium hydroxide, harmol is converted into 
harmoUc add, Ci 2 HioN 20 fi, which crystallises in small needles, and 
melts at 246—247° with decomposition. On distillation, the acid 
yields a compound, OnHioN‘ 20 , crystallising in white, spear-like forms; 
this dissolves readily in alkali, and also forms a platinochloride, 
(CiiHiolNr 20 ) 2 ,H 2 PtCl 6 , crystallising in stellate groups of prisms. 

Ladenburg'smethenyltoluylenediamine (this Journal, 1877, ii, 762) 
melts at 114°, and on treatment in methyl alcohol solution with 
methyl iodide yields the hydriodide of methylmethenyltoluyhnedid/rrdne, 
+ HaO. The base obtained from the salt is au oil boiling 
at about 280°. Methenylphenylenediamine;, in like manner, yields a 
methylated base, C 8 H 8 l^ 2 . which crystallises in white prisms, melts at 
83°, boils at 278° under 780 mm. pressure; and forms an mrothloride, 
CsHal^ayHAuCh, crystallising in yellow needles. W. P. W. 

Coca Bases. By 0. Hesse (Pen, 22, 665—671).—The crude bases 
from coca (Truxillo) were treated with light petroleum, which left a 
certain amount of cooamine undissolved; this was repeatedly dis¬ 
solved in dilute acetic acid and precipitated with ammonia. Analyses 
of the pure base and of the hydrochloride point to the formulee 
C 1 &H 23 NO 4 + •IH 2 O and GigHijslfOiyHOl + HaO, but the water of 
crystallisation could net be determined exactly, as both the free base 
and the salt decompose when heated. Wheu the hydrochloride is 
heated at 120°, it is converted into coeaihyleogonme, Gi 8 H 2 iN’ 04 ; and 
methyl chloride; a small quantity of ooeaic acid is also formed. 
A similar reaction takes place when an aqueous solution of the, hydro- 
. chloride is' boiled in presence of hydrochloric adid; the cooamylecgonine 
formed is decom]^osed into eogonihe and cocalc acid. 
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Cocaic acid, CgHsOj, purified by boiling the crude substance with 
calcium hydroxide, precipitating with hydrochloric acid, and crystal¬ 
lising from glacial acetic acid, forms small, colourless plates melting 
at 266®. It dissolves sparingly in ether, rather readily in hot alcohol. 
The lead salt, ( 0 »H 702 ) 2 Pb + HsO, crystallises in sinall needles. The 
acid is identical with Liebermann’s fy-isatropic acid (Abstr., 1888, 
1211). Ecgonine hydrochloride melts with effervescence at 234—238*® 
(not 246°, Liebermann, Zoc. cit.). 

Cocamine acts on the organism similarly to cocaine, but the action 
is more feeble; its anaesthetic action is especially weak, and it seems 
to have no poisonous properties. 

Cocrylecgonine is obtained by treating the residue from the light 
petroleum extract of crude coca bases with sulphuric acid and potas¬ 
sium permanganate and subsequent fractional precipitation. The 
product is dissolved in ether, and the residue, obtained by evaporat¬ 
ing off the ether, kept for some time at 60°. It is then treated with 
acid, the undissolved portion dissolved in dilute ammonia, and pre¬ 
cipitated with dilute acid; it is purified by redissolving in ammonia 
and fractional precipitation with hydrochloiic acid, and is obtained as 
a yellowish-white powder melting at 120®. When boiled with dilute 
hydrochloric acid for a Jong time, it is converted into ecgonine and 
cocrylic acid, CjaHTgNO^. Cocrylecgonine is also obtained by boiling 
so-called isatropylcocaine with hydrochloric acid, and is probably 
formed from cocrylamine mixed with isatropylcocaine. The poisonous 
properties ascribed by Liebermann to isatropylcocaine are probably 
due to the presence of cocrylamine. 

The solution from which crude cocamine was precipitated yielded 
an oil which was boiled with hydrochloric acid; ecgonine, hygrine, 
which has the formula CisHisISf, cocaic acid, much cinnamic and some 
benzoic acid, were obtained, * N. iB, M. 

Coca Bases. By 0. Libbermato (Ber,, 22, 672—675).—A reply 
to Hesse (preceding Abstract). The low melting point (266°) 
ascribed by Hesse to <y-isatropio acid (cocaic acid), which melts at 
274®, was pobably dne to the substance having been insufficiently 
purified. With regard to the poisonous properties of isatropylcocaine 
which Hesse believes to be due to the presence of impurities (Zoc, c^Z.), 
the author maintains that his isatropylcocaine was pure. 

N. H. M. 

Hygrine. By 0. Liebermann (Her., 22, 676—679).—The hygrine 
was prepared from coca-leaves by Lossen's method (Anmlmi, 133, 
852). The crude product was dissolved in absolute ether, dried with 
potash, and distilled under 45—50 mm. pressure. Two fractions, 
were obtained, the one (one third of the whole) boiling at 128—181°, 
and the other at about 215°. Before the last distillation, a current of 
dry air or nitrogen is passed through the substance heated at 120°, or 
it is dried with potash at the same temperature. 

The base of lower boiling point has the formula CsHjsHO. lb 
boils at 193—195°' (corr.) at the ordinary pressure, Sp, gr. = 0*940 
at 19° compared with water at the same temperature* The 
^crysMises in\yellow needles, melts at 148°, and rather soluble in 
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cold water. The base is quite different from tropine, which has the 
same composition, and can only be identical with Calmels and G-ossin’s 
isotropine (Abstr., 1885, 912) if this was a very impure substance, 
which, it is saggested, is probable. 

The base of higher boiling point, CuHatl^aO, does not distil without 
decomposition at the ordinary pressure. Sp. gr. at 18® = 0*982 
compared with water at 18®. The hydrochloride^ 0i4H24^30,2H01, the 
aurocMoride, Ci 4 H 34 N' 20 , 2 HAuCl 4 , which forms yellow flakes, the 
picrate and the methiodide were analysed. It is probable that the 
substance contains a small amount of a lower homologue, CisHoa^ToO. 

N. H. M. 

and 7 -Isatropylcocame. By 0. Libbermann and W. Drory 
(Ber., 22, 680—683).—S-Isatropylecgonine, CbHyO-CsHiiN'Os, is pre¬ 
pared by heating finely-powdered ecgonine (1 part) with isatropic 
anhydride (one part) and benzene (two parts) in a reflux apparatus 
on a water-bath for one or two hours; the product is washed with 
benzene, dried, powdered, and extracted with water. The residue 
consists of 6-isatropic acid and 3-isatropylecgonine; these are separated 
from each other by means of boiling alcohol, which dissolves the acid 
very readily. Isatropylecgonine crystallises in colourless needles, 
melts at 202® with decomposition, is insoluble in water, ether, and 
benzene, readily soluble in ammonia and acids. When boiled with 
mineral acids, it is decomposed into its components. The ati/rochloridei 
( 0 i 8 H 2 iNO 4 ) 3 ,HAu 0 l 4 , and picrate form amorphous precipitates. 

S-Isatropylcocaine, CgHtO'C^HisMeNOa, prepared from the above 
compound by methylation, resembles in all respects the natural 
base. 

rf-^Isatropyl chloride^ C 9 H 7 OOI, is obtained by heating 7 -isatropic 
acid with pliosphoric chloride (1 mol.) for half an hour in a water-bath, 
distilling off the phosphorus oxychloride, and crystallising the 
residue from a mixture of benzene and light petroleum. It crystal¬ 
lises {with ^ mol. OsHfi) in clear prisms, which rapidly lose benzene 
on exposure to air, and melt at 125®. 

7 -Isati’‘opio anhydride, (C 9 Hi 0 ) 20 , prepared by boiling sodium 
7 -isatropate with 7 -isatropyl chloride, forms a chalk-like powder. 

7 -Isatropylecgonine is prepared in a manner similar, to the 5-com- 
pound. It was not obtained pure, but was converted into the cocaine 
compound by passing hydrogen chloride through the solution in 
methyl alcohol. 7 -Isatropylcocame is identical with the natural 
base; it has a bitter taste, and when treated with mineral acids yields 
the pure 7 -aoid melting at 274®. 

e-I$atropyl chloride is prepared similarly to the ^-compound; it 
crystallises from a mixture of benzene and light petroleum in long, 
silky needles melting at 140®. N. H. M, 

Ptomaines, By 0. be Coninck (Oompl rend,, 108, 809—810).— 
The potassium salt of the pyridinecarhoxylio acid obtained by oxidation 
of the alkaloid OisHnl?' (this voL, p. 58), was converted into the cupric 
salt, which was then suspended in alcohol and decomposed by 
hydrogen sulphide* The alcoholic filtrate was concentrated, and the 
acid which crystallised was converted again into the potassium salt, 
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and the same process repeated. The final alcoholic solution was 
mixed with hydrochloric acid, and evaporated in a vacuum, when 
crystals of the hydrochloride of nicotinic acid, CsNHi’COOH + HCl, 
were obtained. 

This result confirms the previous conclusion that the alkaloid 
CsHuK and nicotine yield the same pyridinecarboxylic acid on 
oxidation, 0. H. B. 


Physiological Chemistry. 


Artificial versus Animal Digestion. By E. P. Ladd (Amer, 
Chem. J.^ 11, 162—172).—By means of the ai’tificial digestion of 
food-stnfis, the relative digestibility for the proteids of the several 
substances can be determined, and the coefficients obtained serve as a 
measure of the digestibility of the fodder. These figures, moreover, 
are approximately equal to those obtained in actual digestion with 
animus. The results in round numbers for four different kinds of 
food were as follows:— 



Artificial 

Annnal 


digestion. 

digestion. 

Com fodder,...... 

.. 54 

49 

Sojahispida.. 

75 

70 

Orchard grass hay. 

62 

60 

Corn meal........ 

64 

58 


Other experiments were performed with similar results, and from 
the data obtained the following conclusions are drawn:— 

1. That pepsin furnishes us with a trustworthy means of deter¬ 
mining the digestibility of the albuminous material of foods, and 
that this serves as a good criterion of the digestibility of the fodder 
itself. 

2. That the coefficients of digestibility for proteids as usually calcu¬ 
lated from animal digestion are too low. 

3. That the digestibility of the proteids of corn meal, as given in 
the G-erman tables, seems to be too high for ruminants. 

4 That in many feeding-stuffs the proteid matter is all present in a 
digestible form, 

5, That the digestion of the faeces by a pepsin solution probably 
^yes results'above what is actually digested by the animal 

w, D. a 

Ktree HydrocMorio Acid in Gastric Juice, By Boas 
(/. Pftarm. [&], 19, 288—^289', from P/iorm. Z&it Mmsldmd, 28, 
1889, 10, through JPharm. 1888, 752).—A test solution is pre^ 
pared by dissolving 5 grams of resorcinol and 3 grams of cane-sugar 
in 100 grams of dilute alcohol Two or three drops of this reagent is 
" ^ drops of gs^tric juice, and the . mixture is ifi a 

^oy^ a very sm^ flame. After complefe eyape^ticn^ 
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the sides of the capsule are coated with a rose or bright-red yamish in 
the pi'esence of free hydrochloric acid. The colour changes gradually 
on cooling. Too strong a heat carbonises the sugar, and the reaction 
is masked. The coloration is produced when not more hydrochloric 
acid than O’05 :1000 is present. The test can also be applied on a 
strip of filter-paper. Albuminoid substances interfere with this test 
in the same way that they interfere with Gunsburg’s (phloroglucinol- 
yanilline) test, in such a manner that they may partially or com¬ 
pletely neutralise the hydrochloric acid present in the gastric juice. 

J. T. 

Assimilation of Milk-sugar. By Botjrquelot and Troisier 
(J l Fharm, [5], 19, 277—282).—Milk-sugar is not directly assimi¬ 
lated. Dastre has shown that when injected into the veins of a dog, 
it, is all found unchanged in the urine. To seiwe for nutrition, 
the lactose then must undergo a digestive transformation; nothing 
positive is known of this transformation and mode of assimilation. 
A diabetic patient on a milk diet was treated with increasing quan¬ 
tities of lactose, and the sugar voided in the urine was estimated as 
glucose both by the polarimeter and by Fehling^s solution. The two 
methods gave concordant results, proving the absence of galactose. 
The sugar was also separated from the urine, crystallised, and found 
to be glucose. The amount^ obtained increased with the amount 
administered, and equalled, or almost equalled, that amount, showing 
that the lactose is finally converted into glucose. The experiments do 
not, however, show how the transformation is effected. J. T. 

Digestibility of Soiling Rye. By W. Frear {Bied. Genir.^^ 1889, 
229—231).—The green rye employed had the composition— 
Water, 84*33 per cent.; fat, 0*77; fibre, 4*72; cellulose, &c., 6*35; 
albuminoids, 2*50; ash, 1*33. Of the total nitrogen 50*48 was present 
as non^albuminoids. 

The following are the csoefficients of digestion (ox) obtained 

Total dry matter, 73*6; fat, 74*2; fibre, 79*6; cellulose, 70*6; 
albumin, 79*1: ash, 55*5, E. W. P. 

Amount of Glycerol in the Residuary Liquors of jBrnndy 
Distillation. By H. v. Torrino- (Lmdw. Yetmchs-Stai,^ 36,29—60). 
—The object of the investigation was to determine the amount of 
glycerol in various residuary liquors of brandy distillation, as well as 
the relation which the amount of glycerol bears to the nutritive value 
of the liquor. 

The following method was employed for estimating the glycerol;— 
The filtrate from the liquor (30 c.c.) is evaporated down to about 
5 C.O., mixed with burnt gypsum (15 grams), and the whole well 
ground up. The powder is extracted with absolutp. alcohol ior six 
hours, and the solution, to which water (10 to 20 o-c^) is added, dis¬ 
tilled under diminished pressure. The distilling apparatus consists 
of a small votort (about 100 c.c. capacity) aiad a short condenser, the 
lower end of which is> bent .down so as to '‘pass into a strong flask, 
vfhich is ponnected with a water-pump* ^ retort is heated in an air- 
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bath, first at 150—170°, nntil the whole of the water has distilled over; 
the apparatus is then connected with a water-pump, and the temperature 
of the air-bath raised to 190—210°. To remove the last traces of 
glycerol from the retort and condenser, a few c.c. of water are put 
into the retort and distilled over at the ordinary pressure. The 
glycerol in the distillate is determined as benzoate by Diez’s method 
(Abstr., 1887, 750). If the filtrate from the liquor is distilled and 
the glycerol determined in the distillate, low results are obtained, 
probably owing to the retention of a portion of the glycerol in the 
voluminous residue in the retort. 

Grlycerol was determined in seven samples of these residues from 
different sources; the mean percentage of glycerol in dry substance 
is 3*12, which corresponds with 252 grams per hectolitre of liquor. 
Theoretically, 1 hectolitre of liquor should yield 354 to 521 grams of 
glycerol. The fact that a less amount of glycerol was found than 
that required by theory is probably due to the partial fermentation of 
the glycerol, which might also account for the presence of propyl and 
butyl alcohols in crude spirit. 

A sample of the dried residue of commerce was found to contain 
only 1*9 per cent, of glycerol in the dry substance. It is shown that 
about half of the glycerol may be lost in the drying. 

A comparison is made of the nutritive value of glycerol and that of 
the other food constituents of the liquors (compare Arnschink, 
Abstr., 1887, 509). According to Maercker, the greatest amount of 
potato-spirit liquor given to a fattened ox is 120 litres, which would 
contain, at most, 360 grams of glycerol, or 0*6 gram per kilo, of live ^ 
weight (with an ox weighing 600 kilos.), an amount too small to act 
injurionsly. The average amount (75 litres) of liquor given to an ox 
contains: proteids 1455 grams, fat 105 grams, non-nitrogenons 
extract 2821 grams (containing glycerol 225 grams), crude fibre 
937 grams, and ash 690 grams. The non-nitrogenous nutritive sub* 
stances of the liquor are starch, unfermented maltose, and dextrin. 
Tbe more rational the management, the smaller is the amount of 
these substances present in the liquor, and the more important the 
glycerol. From this standpoint, glycerol is a more important nutri¬ 
tive constituent of liquor than it would seem, considering the rela¬ 
tively small amount of it which is present. N, H. M, 

Chemical Composition of Cartilage. By 0. T, MaRNBR 
(Shand. Arch. /. physiol., 1, 210—243).—In a previous article (Abstr,, 
1888, 860) tbe microchemical reactions of hyaline cartilage were 
stated to indicate the existence of two materials in the matrix, a 
collagenous network, and spherical masses filling up the meshes, which, 
were termed chondrlu balls. The present article deals more especially 
with the macrochemical investigation of the same material, the 
tracheal cartilage. 

The following four substances were found in the matrix 

(1.) Choudro-mucoid; a substance very like mucin, hut differing 
from it in not being stringy. It contains 12*58 per cent, of nitrogen, 
47*3 of carbon, 6*42 of hydrogen, 2*42 of sulphur (of which 0*7 appsat^ 
’ io he combined in the form of an ethereal hydrogen sulphate), and 31^28 
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of oxygen. The low percentage of nitrogen is very like that found 
in mucin. 

On treatment with alkalis, it yields proteid material (an albuminate 
and a peptone-like substance) and cbondroitic acid. On treatment 
with acids, there is, in addition, free sulphuric acid, 

(2.) Chondroitic acid. This appears to exist free in the matrix, 
and is not merely derived from the ohondro-mucoid. It is a substance 
originally described by Krukenberg as a hyalin (Abstr., 1886, 481). 
In the present research, no substance corresponding to Krukenberg’s 
hypothetical precursor or hyalogen was found. 

This substance yields, on treatment with dilute mineral acids, a 
reducing sugar. The average results of elementary analyses gave, 
nitrogen 3T5 per cent., carbon 35*28, hydrogen 4*68, sulphnr 6*33. 
The low percentage of nitrogen and high percentage of sulphur (all 
of which is present in the form of ethereal sulphate) is especially 
noteworthy. 

(3.) Collagen, which, as nsual, yields gelatin on boiling. 

(4.) Albumoid. A very insoluble form of proteid. This is absent 
in young cartilage. The chondro-mucoid and chondroitic acid appear 
to be contained in the chondrin balls, the collagen and albumoid in 
the network. W. D. H. 


Relations between the Physiological Properties and Con¬ 
stitution of Hydrogenised Bases. By B. Bambebger and W. 
JFilehite (Ber., 22, 777—778).—Bamberger (Ber,, 21, 1124) has 
described the midriatic action of ac, ^-tetrahydronaphthylamine, and 
Stein (Virchow^s ArcMv, 115, 14) has shown that in the rabbit it 
produces the other well-known group of symptoms caused by excita¬ 
tion of tbe cervical sympathetic nerve (contraction of vessels of ear, 
ptosis, &c.). This appears to be due both to a central and peripheral 
action. 

It is now found that the same drug raises the body temperature; 
this appears to be due to diminished loss, as well as increased pro¬ 
duction of heat. 

Extending the investigation to the group of hydrogenised naphtha- 


Midriafcio. 

ac. /3-Tetrahydronaphthylainine. 
iiG. ^-Tetrahjdroethylnaphthyl- 
amine, 

m. ^-Tetahydrodimethylnaph- 
thylamine. 


Kon-midmtic. 

a-Tetrahydronaphthy]- 

amine. 

ar, ^-Tetrahydroethylnaph- 
thylamine. 

ar, p-Tetrahydrodimethyl- 
, naphthylamine. 

ac. Tetrahydroamidonaphthol 
[1 : 4']. 

ac. Tetrahydi^onaphthylendi- 
amine [1 : 4^J. 

ar, Tetmhydronapfithylendi- 
amine [1 ; 2]. 

ar, Tetrahydronaphthylendi- 

^iDe[l:2]. 



738 


ABSTRACTS OF CHEMICAL PAPERS* 


lene bases, it was found that tbe alicyclic bydrogenised bases of tbe 
^-series were active; whereas other members of the group were not: 
the test for activity was the action on the pupil. 

For explanation of the nomenclature, see this voL, p. 717. 

^ W. D. H. 


Chemistry of Vegetable Physiology and Agriculture* 


Action of Gases on the Development of Micro-organisms* 
By P. P. Frankland (Proc. Boy, Soc., 45, 292—301).—Plate cultiva¬ 
tions hy the ordinary methods of Bacillus pyocyaneus^ Koch’s comma 
spirillum and Finkler’s comma spirillum^ were submitted under a 
bell-jar to bydrogen, carbonic oxide, carbonic anhydride, and nitrous 
oxide, the jar being sealed witb mercury and sterilised water. 
Hydrogen was found to have the least, and carbonic anhydiude the 
most deleterious e:ffect on the organisms, hence, in anaerobic cultiva¬ 
tions, hydrogen is the most suitable medium for expulsion of air, 
since even where bacteria give rise to carbonic anhydride, they may 
not reach their full activity unless the carbonic anhydride is removed. 
Boussingault (Oompt rend,^ 91, 37) has shown this to be the case for 
yeast. With regard to particular bacteria, tbe growth of B. pyo-^ 
cyaneus was arrested by carbonic anhydride, hut recommenced on 
exposure to air, as observed by Frankel; the growth of Koch’s comma 
spirillum and FinMer’s spirillum^ was also arrested, and was not 
resumed oh exposure to air. It was found that the power of resist¬ 
ance of individual organisms varied greatly. Experiments were also 
made with nitric oxide, hydrogen sulphide, and sulphurous anhydride, 
with the result that the organisms were destroyed. ' H. K. T. 

Disengagement of Free Nitrogen during Putrefaction. By 
B. Tacke (Ann, Agronom., 15, 185^—187).—The author has enclosed 
the putrefiable substances in flasks with drawn-out necks plunged in 
a mercury trongh; the substances were introduced by a lateral 
tubulure, through which the air contained in the flask was afterwards 
removed by a pump, the flask being several times, refllled with a gas 
free from nitrogen, and finally the tubulure was sealed with the blow¬ 
pipe. In this way, percolation of atmospheric nitrogen into the 
apparatus was entirely avoided., The substances experimented on 
were flour, meat, clover, grass, sugar-beet, and various mixtures; the 
putrefaction was started, by introducing small quantities of soil, mud, 
sewage, ripe cheese, &c. When nitrates are absent, free nitrogen was 
not produced in any appreciable quantity, whether in the absence or 
presence of oxygen. The gaseous products of putrefaction were 
carbonic anhydride, hydrogen, hydrogen sulphide, and marsh-gas. 
In presence of nitrates, and especially in absence of free oxygen, 
there was an energetic reduction with evolution of free nitrogen and 
sail the lower oxides of nitrogen. J. M. H. 
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“ Putrefaction; Formation of Manures. By J. Keiset (Compt 
rend., 108, 708—710, and 779—785).—The author gives a summary 
of the results of experiments made by himself in 1856 {Corrupt rend., 
62), and by Lawes, Gilbert, and Pugh in 1860 (Proc. Boy. Soc.). One 
of the chief points established was the fact that in putrefactive fer¬ 
mentation-a notable quantity of nitrogen is evolved in the gaseous 
state. Since that time, however, the importance of microbes in 
changes of this character has been recognized, and the author has 
therefore made a new series of experiments with various forms of 
nitrogenous organic matter. During the course of the experiment, 
oxygen was admitted regularly, by means of a special apparatus {Ann. 
Ohem. Phys. [3], 26, 299), into the vessel containing the fermenting 
substance. 

In the case of horse dung mixed with chalk and water, the free 
nitrogen evolved was equal in volume to 0*546 per cent, of the oxygen 
consumed, 91'80 of the oxygen being converted into carbonic 
anhydride, and the remainder into other compounds. No combustible 
gas was evolved. With raw beef, also mixed with chalk and water, 
the nitrogen evolved was 2'177 per cent, of the oxygen consumed, 
98*81 of the latter being converted into carbonic anhydride. No 
combi^tible gas was formed. In another experiment with beef, the 
evolved nitrogen was 5*95 per cent, of the volume of the oxygen. 

In some of the earlier experiments, in which the ammonia was 
completely absorbed, it was found that the gas prodnced by the fer- 
mentation of manures in contact with water contained several per 
cents .of methane. In anaerobic fermentation, the evolution o f nitrogen 
is much greater than in the case of slow combustioii in oxygen. 

0. H. B. 

Effect of Carbonic Oxide on Gerraination. By G. Linossteb 
(Ooniupt rend., 108, 820—822).—^The author has previously shown 
that carbonic oxide has little effect upon the germination of seeds, 
and although when it amounts to 50 per cent, of the gas it retards 
germination to a considerable extent, it does not arrest it altogether 
even when it amounts to 75 per cent. Since Claude Bernard stated 
that a comparativelysmallquantityof the gas was sufficient to prevent 
germination, the author has made further experiments, mainly with a 
view to ascertain whether the effect observed was due to carbonio 
anhydride or some other cause. Experiments were made with seeds of 
cress and lettuce, the proportion of oxygen in the surrounding atmo¬ 
sphere being always 21 per cent,, whilst the proportion of carbonic 
anhydride varied irom 0 to 36 per cent. This gas causes a notable 
retardation when it amounts to 10 per cent., hut does not prevent 
germination eVen when the, proportion present xs very high. The 
retardation was greater with the cress than with the lettuce. In order 
to ascertain whether a decrease in the pressure of the oxygen had any 
influence, air was mixed with carbonic anhydride so that the proportion 
of oxygen diminished. A somewhat longer time , was required for ger¬ 
mination than when the oxygen was kept constant, hut germination 
was not prevented. Similar results were obtained by mixing air with 
imperfectly washed carbonic oxide. In no,, case was germination 
prevented, although the time required wm m several oases increased 
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by several bours, and the only supposition which seems capable sof 
explaining Bernard’s results is that he stopped his experiments at 
some point between the time required for germination in the air and 
the much longer time required in presence of carbonic oxide, &c. 

C. BE. B. 

Eeserve Materials of Trees. By R. Haetig (Ann. Agronom. 15, 
190—191),—The author considers that the starch stored up in the 
living tissues of the wood in the autumn is not dissolved out during 
the next summer except as regards the contents of the one or two 
most recent annual rings, a very small quantity of reserve material 
sufficing to start the young shoots into growth until they are able to 
assimilate for themselves. The bulls: of the reserve is regarded by 
the author as stored up in view of the flowering and fructifying 
i^ason, when it is rapidly and completely exhausted. Some beech 
trees having fructified abundantly in 1888, the author found that 
from half to two-thirds of the reserve of starch had disappeared from 
the wood; ,nof on]j so, but the wood was almost completely exhausted 
of nitrogen, containing in most places less than 0*01 per cent., whereas 
in 1886 the wood contained from 0*098 to 0*392 per cent., according 
to the position from which the samples were taken. 

J. M. H. M. 

Saccharine Substances in Fungi. By E. Bourquelot (Oompt. 
rend.y 108, 668—570).—The experiments were made with eighi. 
species of Lactarius and with Boletus aurantiacus. The young and 
fresh fungi were dried by exposure to air, then at 50—60'^, And were 
extracted with boiling alcohol of 80®. The ^cohol was distilled off and 
the liquid concentrated to a semi-syrupy consistency. After remaining 
under a desiccator for some time, the liquid deposited a quantity of 
crystals which when recrystaliised from alcohol were found to be 
identical with mannitol. In no case was a sugar obtained which had 
any action on polarised light. The percentages of mannitol obtained 
from the various species were as follows;— L. velleruis (1886), 7*77 j 
L. vellerius (1888), 2*14; L. turpis., 9*60; L. piyeratu,% 1*90; L. pyro^ 
gains, 15*00; L. oontroversus, 4*90; L. iorminosus, 5*10; L. suhdulms, 
6*66; L. palUdus, 10*60. The amount varies considerably even in 
the same species, the variations being probably due to atmospheric 
conditions. 

Fresh L. piperatus extracted with boiling water gave about 0*4 per 
cent, of trehalose, and a similar result was obtained with B. mmntimm ; 
the fresh fungus giving 0*7 per cent, of trehalose free from mannitol* 
whilst the dried fungus gave 7 per cent, of mannitol and no trehalose. 
The disappearance of the trehalose is doubtless due to a process of 
ripening. > It is w<>ll known that the vegetation of fungi is very 
active, and the results described show that the vital processes continue 
during drying. 0. H. B, 

Gluten in Wheat. By E. Gatellier and L. L’HOte (Oompt 
rend., 108, 859—862).—In order to determine the influence of 
previous crops on the quality of wheat as measured by the amount of 
gluten which it contains, wheat was giuwn on three plots of a sandy 
60x1, one of which had grown a crop of sugar-beet, the second a crop 
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of oats preceded by lucerne, and the third a crop of minette,’’ fol¬ 
lowed by the application of 30,000 kilos, of manure per hectare. The 
nitrogen in the flour from the wheat was estimated by means of soda- 
lime, and the numbers were multiplied by Dumas and Cahours* 
coeficient, 6*26, in order to obtain the amount of gluten. 

After After oats After “minette*' 

sugar-beet. and Ineerne. and manure. 
Nitrogen* *. * 1-45 1*61 1*68 

Gluten. 9*06 10*06 10*50 

The wheat containing the lowest proportion of nitrogen had the 
best appearance. 

By manuring with ammonium sulphate and superphosphate, it was 
found possible to raise the percentage of nitrogen to 2*04, which 
corresponds to 12*75 per cent, of gluten. The best results were 
obtained with 300 kilos, of ammonium sulphate and 300 kilos, of 
superphosphate per hectare, the ratio of nitrogen to phosphoric anhy¬ 
dride being 12 : 9. 

Experiments showed that the richness of the flour in nitrogen is in 
direct relation to the richness of the original wheat. In the latter 
case, the numbers are about 0'4 per cent, higher in consequence of the 
large quantity of nitrogen present in the envelope. The nitrogen in 
the grain is not all present as gluten, hut if the total nitrogen is 
multiplied by the gluten coefficient, the numbers obtained are pro¬ 
portional to the quantity of gluten actually present. Analyses of the 
whole grain yield more accurate results than analyses of the flour, in 
consequence of the difficulty of obtaining a proper average sample of 
the latter. C. H* B. 

Constitueiits of Lyoopodium Spores. By A. Larger (Arch. 
Fharm, [3], 27 , 24ti—265, and 289—309).—In an exhaustive exami¬ 
nation of these spores (from Lycopodium clmatum), the author finds 
(1) that they contain 1*155 per cent, of mineral constituents having a 
neutral reaction, and composed mainly of potassium, sodiutu, calcium, 
magnesium, iron, and aluminium phosphates, together with small 
quantities of calcium sulphate, potassium chloride, aluminium silicate, 
and traces of man^nese. (2.) They contain 4S'34 per cent, of a 
greenish-yellow oil with an acid reaction. This oil contains 80—86*67 
per cent, of a fluid, fatty acid, variable amounts of glycerol, and a 
mixture of fixed fatty acids. The liquid acid, OigBEsoOg, gives a lead 
salt soluble in ether ,• it belongs to the oleio acid series, and may be 
represented as »^decyLfi4soprQpyla>crylic acid. The fixed fatty acid 
appears to consist mainly of myristic acid. (3.) The spores yield 
monomethylamine when warmed or boiled with potassium hydroxide 
solution of 1*32 sp. gr. (4.) The dry commercial spores yield 
0*857 per cent, of nitrogen. (5.) The spores contain at least 2*12 per 
cent, of saccharose. This is oxidised to acetaldehyde when the spores 
are macerated with alcohol j this action is dne to the fact that oxygen 
is condensed to ozone by the spores* (6.) Fused with potassium 
hydroxide, the spores yield (a) a fcown, resin-like, nitrogen-free com- 
T0J[/>'X.VI., ^ ' ''' j ,> ' . d d 
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pound of acid reaction and fsecal odour; (b) a non-nitrogenous benzene- 
derivative, forming needle-skaped crystals, soluble in ether and water, 
but not in chloroform, closely related to protocatechuic acid. 

J. T. 

Chemistry of Flax Fibre. By 0- F. Cross and E. J. Bkvan 
(Ohem. NewSy 59, 135—136).—The authors point out that ordinary 
flax is not pure bast, but that, in spite of retting and scutching, it 
retains a small proportion of residues of the wood (“ sprit ”) and some 
cortical tissues; these impurities are, moreover, of considerable tech¬ 
nical importance. 

With regard to the pure fibre substance, Kolb showed that it is a 
compound of cellulose with a pectosic group, the constitution of which 
group the authors are now investigating. By the action of nitric 
acid, sp. gr. 1'16, on flax, they obtained a small amount of mucic acid, 
formed evidently from the non-cellulose flax constituents, some oxalic 
acid and carbonic anhydride, and fatty and wax acids, derived from the 
cuticular substances, and separable by means of alcohol from the fibrous 
residue of oxycellulose. By treatment with alkaline permanganate, pure 
flax cellulose yielded 45 per cent, of oxycellulose, 18 per cent, of oxalic 
acid, and 15 percent, of a soluble carbohydrate of the aldehyde-alcohol 
type, yielding furfuraldehyde when hydrolysed by acids. The “ sprit ” 
is apparently a ligno-cellulose. 

The cuticular substances are of much interest. Hot alcohol dissolves 
from scutched fibre 2 or 3 per cent, of a mixture consisting of— 
(1) a wax which is deposited on cooling; (2) a soluble carbohydrate 
of the ligno-eellulose type; (3) a green, semi-fused residue left after 
the extraction of (2) with boiling water, and resolved by benzene into 
a brown wax and a bright green oil; the latter becomes semi-solid on 
cooling when deprived of the solvent. 

Wax (1) apparently consists of a free wax-alcohol and a compound 
of the same vdth a ketone-resin. The alcohol, 023H47'0H, melts at 
81—82®, and yields an acetate, 023H47-AoO, melting at 65®. The resin, 
as also the brown wax and green oil, yield on further treatment in¬ 
different, oily products, whiclx are being examined. In general pro¬ 
perties, the brown wax resembles wax (1), but the alcohol obtained 
by its saponification melts at 74®. D* A. L. 

Failure of Oat Crops. By P. Sorauer {BieA. Oentr., 1889, 
266—272).—It frequently occurs that a crop of oats fails to mature 
without any apparent reason. The water culture of plants shows 
that oats are unable to mature if the solution by which they are - 
surrounded is ve^ strong; consequently it is recommended that when 
a crop of oats fails, and the evidence points to heavy manuring as the 
cause, then a drawing crop should be put on previous to the sowing 
with oats, so as to reduce to some extent the over-richness of the 
ground. It would also appear that as the, nutrient solutions become 
more and more concentrated, a lesser amount of water is required for 
the production of dry matter, and this is accompanied by a mCre rapid 
growth and greater production. In poor soil, the roots ^tribute 
themselves over a greater, extent, and take up more watet than 
. tt^^bthervme would, so as to obtain.the,requisite amount qf mineral 
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matter. The deduction from these experiments is, that when there is 
a likelihood of a paucity of water, heavy manuring will make up 
for the want of water, as a lesser root growth is then necessary. 

E. W. P. 

Maize as Dry Pood and as Silage. By E. H. Jenkins and 
others {Bied. Oewbr.^ 1889, 231—237).—The analysis of various por¬ 
tions of maize plants indicates a great difference in their digesti¬ 
bility. There appears to be no difference in the digestibility of 
maize meal and the plant itself when given whole, and ensilage of 
the plant has no special effect on the yield of milk. 

W. A. Henry fed cows with ordinary dry maize straw and with 
maize ensilage, both chopped fine. There appeared to be no differ¬ 
ence in the yield of milk and butter under either condition. A 
similar result was obtained when the maize was not cut fine. 

P. A. Well finds an increase of specific gravity, but a decrease in 
the percentage of dry matter and casein when maize silage is used, 
and the digestibility of silage was higher than that of dried maize 
stems. Henry also finds that the loss in dry matter, whether by 
making maize into silage or hay, is practically the same, namely 
20—^25 per cent., and that cattle should have equal quantities of dry 
matter as silage or as hay ; maize hay amounting to twice the weight 
of the silage must he given. 

, Tables are given by Well and Short to show the changes in com¬ 
position undergone by maize in silo as compared with the ripe maize 
itself, and it appears that the changes occurring in green maize are 
no greater than any other fodder plants experience. B. W. P. 

Manuring of Barley. By J. Hanaman (Bied. Oentr.^ 1889, 
223—225).—After 20 years of experimenting, the author has come to 
the conclusion that small plots of, say, 10 square metres do not give 
accurate results, yet he holds with experiments in pots, as these, give 
results consistent with one another. 

He has now made experiments in iron cylinders 260 mm. high and 
140 mm, broad, on the growth of barley manured with phosphates, 
nitrogen, and potash. As the soil employed was rich in potash, 
potash manures produced no increase, whilst phosphates greatly 
increased the yield of grain but not of straw; nitrogen (sodium 
nitrate ?) increased both grain and straw, whilst the best result was 
obtained from a mixture of phosphate and nitrogen. E. W. P. 

Absorption of Nitrogen by Soils. By Bebtheiot (Oompt rend., 
108, 700—7U8).—The author’s previous researches have sho-^n that 
the absorption of nitrogen takes place chiefiy in vegetable, soils, and 
results in the formation of compounds of an albuminoid character. 
This absorption does not take place in sterilised soils, and hence 
seems to be intimately connected with the life processes of microbes. 
It has also been shown that the total quantity of nitrogen absorbed is 
greatly increased when various species of leguminosae are grown on 
the soil, and this conclusion. is confirmed, by the experiments of 
Franck and of Hellriegel and Wilfarth, and also by a long series of 
experiments, the resuhJ of #hioh bAt^ i^obntly been published by the 
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8;Titlior CliiiTh. JPliys* [^1» 438,435, 453,491). Three different 

soils were nsed, varying considerably in the proportion of nitrogen which 
they contained, and these were examined when growing no crop and also 
when growing each of six species of leguminosae. They were exposed 
under three sets of conditions, namely, (1) with, free exposnre to air, 
(2) under a transparent cover which allowed of free circulation of 
air; and (3) in a closed vessel into which carbonic anhydride and 
purified air could be introduced at will. 

In all cases there was absorption of considerable quantities of 
nitrogen, which in the closed vessels amounted in some cases to 11 
per cent, of the original nitrogen in two months, with free exposure 
to 41‘3 per cent, of the original nitrogen in 19 weeks, and under 
cover with free circulation of air to 35'8 per cent, of the original 
nitrogen in 21 weeks. These numbers would be larger if the nitrogen 
were estimated to a depth of 50 cm., since previous experiments 
showed that there is usually a recognisable absorption down to this 
depth. 

Tables showing the details of the experiments are given in the 
complete memoir (Zoo. cif). With the three soils growing no crop, 
exposed in layers 18 cm. deep in closed vessels, the quantity of 
nitrogen absorbed varied from 38 kilos, per hectare in 7 weeks to 
87 kilos, in 8 weeks; under cover, with free circulation, from 74 kilos, 
per hectare in 12 weeks to 110 kilos, in 11 weeks; with free exposure, 
from 30 kilos, per hectare in 11 weeks to 150 kilos, in the same time, 
The increase was most noticeable in the case of the soil which 
originally contained the lowest proportion of nitrogen, and the results 
were affected to the greatest extent by atmospheiic conditions in the 
soil which originally contained the highest proportion of nitrogen. 
The results did not vary in the same order, in the three cases, with 
variations in the conditions of exposure; 

Leguminosse growing in closed vessels usually gave an incre^e of 
nitrogen at least equal to that observed with the soil alone under tie 
same conditions, but in some cases there was an actual reduction.in 
the total nitrogen, because part of the nitrogen existing in the seeds 
was lost in the form of some volatile compound. With free exposure 
to air, or under cover with free circulation, the quantity of nitrogen 
absorbed with leguminosse growing on the soils was from two to 
three times as gi’eat as that absorbed by the same soils under the 
same conditions without plants, and from two to three times as great 
as the absorption vrith the same plants in closed vessels. The relative 
increase was greatest with the soil originally containing the least 
nitrogen, but the magnitude of the absolute increase was of the same 
order in all three cases. A considerable proportion of the nitrogen is 
absorbed by the plant, the quantiiy in the latter becoming two or 
three times as great as the quantity present in the seed. The 
quantities absorbed by the sub'-aerial and subterranean parts of the 
plant respectively are approximately equal* It would seem that the 
nitrogen is actually absorbed from the soil by the roots of the plants 
under the influence of microbes. A simultaneous enrichment of both 
tibe plant and the soil does not always take place; iui some cases the 
qpaatity of nitrogen in the plaut increases, whilst in the soil 
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diminislies. There is at present no evidence that the tubercles on the 
roots, which undonbtedlj contain microbes, play any special part in 
bringing about this result. At the same time, the absorption of 
nitrogen does not take place solely, nor even in a pi’eponderating 
degree, with the lower orders of vegetation. The assumption that the 
absorption takes place through the agency of microbes is based 
mainly upon the facts that it is not observed with sterilised soils, 
that the nitrogen is converted into substances of an albuminoid 
character, and that, as Hellriegel and Wilfarth observed, an infusion 
of a vegetable soil will restore to a sterilised soil the property of 
fixing nitrogen. 

The question of the absorption of nitrogen by the sub-aerial portions 
of plants requires further investigation. The author has proved by 
.direct experiments that carbohydrates, which make up the greater 
part of vegetable structures, combine directly with nitrogen under 
the influence of low tension electricity such as is found in the atmo¬ 
sphere in contact with and immediately above the soil. 

The quantities of nitrogen which are absorbed by soils growing 
leguminosse are very considerable, and would have been still greater 
if the experiments had been continued for a longer time, but probably 
tend to a maximum limit. 

The soils growing lucerne showed the greatest increase of nitrogen, 
which amounted to as much as 700 kilos, per hectare in five months. 
The «oil in this case contains only one-third to one-quarter of the 
total nitrogen in the system, whilst the nitrogen in the lucerne is 
16 times as great as that originally present in the Beeds. The greater 
part of the absorption is done by the roots of the lucerne, which also 
absorb a very large quantity of mineral matter from the soil. 

C. H. B. 

Loss and Gain of Nitrogen in Soils. By P. P. Dehi^rain 
(Gompt rend.^ X08, 873—878).—^Experiments which have been con¬ 
ducted with a somewhat loose sandy soil at Grignon since 1878, have 
shown that when the soil is cultivated for several years without any 
application of manure, there is a considerable loss of nitrogen, the 
, loss being much greater than the quantities of nitrogen removed in 
the crops. The magnitude of the loss varies with the nature of the 
crop, and is moat rapid with beet, slower with maize for forage, and 
etill slower with potatoes and wheat. After several years under these 
conditions, the nitrogen was reduced to 1*45—1*5 grams per kilo. It 
was then found that the loss of nitrogen ceased and a gain of nitrogen 
set in. This , gain was only moderate with many crops, but was very 
considerable with crops of sainfoin and grasses. 0. H. B. 

Coixqaarison. of Ba^ic Slag with Superphosphate. By E. 
Mnissn (JSied* Oenfr.^ 1889, 228—229).—The experiments were con¬ 
ducted in 30 different districts, the ground receivings in sedition to 
the phosphates, a dressing of ammonium sulphate. The yield pro¬ 
duced by the basic slag was higher than that by superphosphate, the 
crops being, wheat (winter and spring) and rye, hay and oats, and the 
phosphoric acid of the slag being added tio the amount of 2| times 
pf the ** super.’* ‘ E. W. P. , 
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Analytical Chemistry. 

Behaviour of Phenolphthalem with Ammonia. Bj J. H. 
Long (Amer, Ghem. 11, 84—89).—When plienolphthalein is added 
to weak sodium hydroxide solution, the red colour seems to he 
indefinitely permanent; but with weak ammonia it disappears more 
or less quickly, the chief determining factors being dilution, tempera¬ 
ture, and strength of the indicator. 

A similar result is observed when sodinm hydroxide is added to a 
solution of free acid containing some ammonium salt and the indica¬ 
tor; in this case, if the temperature is sufficiently low, very little 
error will be caused by small quantities of ammonium salts, but with 
larger quantities the error is too great, unless a large quantity of the 
indicator be used. 

The author’s experiments lead him to conclude that the fading of 
the colour is due to the formation of the colourless phenoldiimido- 
phthalein descrihed by Baeyer. A. G. B. 

Bstimdrtioix of Organic Nitrogen. By L. L^Hon (Compt. rend., 
—820).—The nitrogen in brucine, cinchonine, asparagine, 
caffeine, oxamide, uric acid, and urea was determined by means of 
soda-lime, and also by Kjeldahl’s process as described in the Bnoy* 
clopedie ekimiqne, 4^ 48. In those cases where the sulphuric acid 
became colourless, the results were exact, and agreed with those 
obtained with soda-lime, but when, as in the case of brucine and cin¬ 
chonine. the acid remained brown, the results were considerably too 
low. Blood, casein, and wheat when boiled rapidly with sulphnric 
acid for about an hour and a half give an almost colourless solution, 
but a considerable quantity of the ammonium salt is volatilised, and 
the results are too low. The author concludes that KjeldahTs-process 
has no advantage over the soda-lime method in simplicity, rapidity, or 
accuracy. 

The author finds that, contrary to a recent statement by Cazeneuve 
and Hugounenq, albumin and the residue from urine give with 
soda-lime results identical with those obtained by Dumas’ method 
with cupric oxide, 0. 2. B. 

Estimation of Nitrogen in Nitrates by KjeldahTs Method. 

By 0. FonusTEE Zeit, 13,229—280).—In using the method pre-'^ 

wously suggested (this vol., p. 547) the thiosulphate must not be added 
before the phenolsulphonic acid, nor should the latter contain more 
than 7 or less than 4 per cent, of phenol. The object of the thiosul¬ 
phate is to convert the nitrogen into a non-volatile form according to 

+ ^^^9= t = 4SO^(NOj)HO + 

^NaUoOi + oHjO, therefore cooling is now stated to be unnecessary. 
A^r treating with the thiosulphate, lOc.c. of pure sulphuric acid and 
augment mercury are added aud the mixture heated before adding 
.soda, ^ ; 
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By using a bulb apparatus for absorbing the ammonia, loss by non¬ 
absorption is avoided. D. A. L. 

Estimation of Insoluble Phospbates. By Y. Edwards {Ghem, 
Nem, 59, 159).—5 grams of superphosphate is extracted with 
water, and the residue treated for half an hour on a water-bath with 
dilute nitrohydroohloric acid; the solution is filtered, mixed with 
20 c.c. of a solution of calcium phosphate in dilute nitric acid (con¬ 
taining 5 grams CasPgOs per litre), and made up to 250 c.c. 50 c.c. 
of this solution is made alkaline with ammonia, acidified with acetic 
aoid^ and titrated with uranium solution, being heated to boiling at 
the start of the titration. Allowance must be made for added 
phosphate and for iron and alumina. D. A. L. 

Reaction for Copper. By DenigIis (GompL rend., 108, 568).— 
The copper salt is converted into the bromide by the action of potas¬ 
sium bromide, and when the product is dehydrated by sulphuric acid, 
the solution of the copper salt in excess of potassium bromide acquires 
a red-violet coloration. C. H. B. 

Volumetric Estimation of Nickel. By T. Moore (Ghem. Nem, 
59, 160).—The following method for estimating nickel, in which 
cupric ferrocyanide is used as an indicator, is recommended as trust¬ 
worthy and quite accurate enough for ordinary purposes. The cupric 
ferrocyanide is prepared by dissolving 2*25 grams of copper sulphate 
in a litre of water, and adding a solution of potassium ferrocyanide 
until a precipitate ceases to form; it is agitated before use. 

The solution containing nickel, if acid, is made strongly alkaline 
with ammonia, but if it already contains much free ammonia, part of 
this is neutralised with hydrochloric acid, a solution containing 22*5 
grams of pure potassium cyanide per lil^e is run in until the blue 
colour completely disappears and the solution becomes yellow, a 
measured quantity of the cupric ferrocyanide, sufficient to give a 
distinct colour, is then added, and more potassium cyanide is run in 
cautiously until finally one drop causes a distinct change of colour in 
the solution* The potassium cyanide is standardised with a nickel 
solution of known strength; generally 20 c.c. about OT gram of 
nickel; the quantity of potassium cyanide required to decolorise, the 
cupric ferrocyanide may as a rule be neglected, but, if desb^ed, can 
be readily asoeifjained by direct titration. The process works equally 
well in the presence of sulphates, nitrates, chlorides, acetates, and 
ammonium salts. D. A. L. 

Estimation of Nickel and Cobalt. By A, Oabnot (Gompt rend.^ 
108, 610—612). See p* 678. 

Separation of Nickel and Cobalt, By A. Carnot (Oontpt 
t^nd^, 108, 741—^744).—If bromine is added to a cold solution of a 
nickel or cobalt salt containing free acid or ammonium chloride, aud 
the liquid is afterwards saturated with .ammoiD^ia, gas is evolved, 
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and tlie solution acquires a pale-rose colour if cobalt alone is present, 
or a violet colour if the liquid also contains nickel. 

If hydrogen peroxide is added to the cold liquid either before or 
after saturation with ammonia, a brown coloration is produced, which 
soon changes to purple and then to rose, the changes taking place 
more rapidly in hot solutions. The pink colour of the cobalt is much 
less intense when the liquid is hot, whilst the blue colour due to nickel 
is not affected, and this difference may be utilised for the detection of 
the two metals. By prolonged boiling, the pnrpureo-cobalt salt which 
has been formed is converted into a luteo-cobalt salt, and the liquid 
becomes turbid, the final product being the sesquioxide O02O3, which, 
however, is not pure, but contains nickel. 

When the cold solution which has been treated with hydrogen 
peroxide is mixed with a sufficient excess of potassium hydroxide, 
depending on the quantity of ammonia and ammonium salts present, 
the whole of the nickel is precipitated. The precipitate, however, is 
never pure, even with considerable variations in the conditions, and 
in order to obtaiu accurate results it must be redissolved and the 
treatment repeated once or twice. The cobalt in the filtrate is pre¬ 
cipitated by prolonged treatment with hydrogen sulphide, or by 
addition of ammonium sulphide. C. H. B. 

Estimation of Glycerol in the Residues of Brandy Distilla- 
tlon^ By H. V. Torhing (La'idw. Yersuchs-Stat.^ 36, 29—60).—See 
p. 735. 

Estimation of Glycerol in Crude Glycerol. By J, Lew- 
KOWiTSCH (Ghem. Zelt, 13, 93 and 191—192; also F. Filsinger 
127). —Lewkowitscli advocates Benedict and Cantor’s acetin 
method, and finds it gives good results even with moderately impure 
glycez’ol. He criticises various other methods, regards purification 
with lead acetate as untrustworthy, and disapproves of Morawski’s 
method. Filsinger, on the other hand, has not found the acetin 
method so good; criticises Lewkowitsch, and commends the perman¬ 
ganate method for all but very bad, glycerols containing much acrolein 
and little glyceroL D. A. L. 

Separation of Strychnine from Brucine. By J. E. Gerook 
(Arch. Fharm, [3], 27,158—162).—The alkaloids are gently warmed, 
and precipitated from a solution as nearly neutral as possible by means 
of picric acid. After remaining for some time, the precipitate is 
collected on a tared filter, washed with cold water, dried at 105®, and 
weighed. The filtrate is warmed for some time with nitric acid of 
sp. gr. 1*056, the solution is exactly neutralised, and a trace of acetic 
acid added; after cooling completely, the insoluble strychnine picrate 
is brought on to the same filter as before, washed, dried, and weighed. 
From the diffierence in weight, the brucine is calculated. The 
numerical results given are satisfactory. J. T. 
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Variation with Temperature of the Velocity of Light in 
Metals. Bj A. Kundt {Ann. FJiys, Ghem., [2], 36, 824—833).—In 
a former communication on the indices of refraction of metals (Ahstr., 
1888, 997), the author showed reasons for believing in the existence 
of a relation between the velocity of light in metals and their con¬ 
ducting powers for electricity and heat. At the end of this paper it 
was pointed out that if a simple relation really existed between the 
velocity of light in a metal and its conductivity for electricity and 
heat, then the former quantity would necessarily vary with the tem¬ 
perature. The variation with the temperature in the conductivity 
, for heat of di:ffierent metals appears to be somewhat variable. 
According to Arndtsen, the electrical conductivity in pure solid 
metals decreases by about 0*003678 for an increase of C. in the 
temperature. Clausins has pointed out that this is very nearly 
the same as the coefficient of expansion of a perfect gas; from which 
it would follow that the conductivity for heat is in all solid metals 
inversely proportional to the absolute temperature. 

Siemens {Oesammelte AhTiandl.^ 259) suggests that the slight devi¬ 
ations from this law are probably due to a want of absolute chemical 
purity in the metals, and to the fact that some of the specimens experi¬ 
mented with were not completely annealed.' With the exception of 
some minor modifications, the measurements were made in the same 
manner as those described in the paper previously referred to. 
Prisms of gold, platinum, nickel, iron, and silver were experimented 
with.' Let fLi and fn be the indices of refraction at the temperatures ti 
and tz respectively; then the author expresses the relation between 
the index of refraction and the temperature in the form 

*— ifi)}» 

The values obtained for are as follows^ 


Por gold with red light....... 0*0035 

„ gold with blue light.. * 0^0061 

„ platinum with white light.. 0*0027 

„ nickel with red light .......... 0*0026 

„ iron with red light .. 0*0040 

„ silver with white light.. ^,.,... 0*0064 


The author states that the value of bhtained in the case of silver 
cannot be depended on, because, owing to its very small index of 
refraction, the change in the deviation with the temperature is so 
small as hardly to exceed the limits of errors of o’teexvation. Except 
in the case of silver, the author considers that the values obtained 
for p agree very well with the temperature coefficient for electrical 
resistance, although of course it is a matted of chance that the mean 
ioii* Lvr. S e 
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of ilie former values, viz., 0*0036, is almost identical with the mean 
of the latter. The deviations of the different values of fS from this 
mean are, however, quite wdthin the* limits of errors of observation, 
and therefore, as far as the observations go they indicate that the 
indices of refraction of metals have a constant temperature coefficient, 
0*0036; or in other words, that the velocity of light in any given 
metal is mvei*sely proportional to the absolute temperature ; which is 
exactlv the same relation as that which Lorenz, Arndtsen, and 
Benoit have found to exist between the absolute temperature and the 
elechucal conductivity. Matthiessen, also, who expressed the varia¬ 
tion of electrical conductivity with temperature by means of two 
terms, one proportional to the temperature, and the other proportional 
to its square, gives 0*003764 as the mean coefficient of the first member, 
obtained from experiments on 10 different metals. 

The author’s experiments therefore appear to show that the velocity 
of light at different temperatures in a given metal is directly propoi’- 
tional to the electrical conductivity, fe expresses his intention of 
continuing his investigations with more perfect prisms, and in mea¬ 
suring the index of refraction and the electrical conductivity for the 
same specimens of metal. The author does not consider that the 
experiments afford any trustworthy proof of an alteration with tem¬ 
perature in the dispersion of light by metals, for although the values 
obtained for ^ in the case of gold were 0*0035 with red light and 
0*0051 with white light, the difference may quite possibly be due 
merely to errors of observation. G. W. T. 

Variation in the Specific Heat of Mercury with Tempera¬ 
ture. By J. MilthaI/UR {Ann. Fhy$. Cliem. [2], 36, 897—911).— 
The author finds that, as has been previously shown by Naccari 
(Mem. iS. Acad. Torino^ 1888), the specific heat of mercury 
decreases with increasing temperature. If Oo is the specific heat of 
mercuTy at (f and is the specific heat at the temperature he 
obtains the following formula, expressing the relation between the 
specific heat and the temperature: 0^ = Co(l — 0*000138i). 

G. W. T. 

Isotherms of a Mixture of Sulphurous and Carbonic Anhy*- 
drides. ByA. Blumcke {Ann. Fhys. Ohem. [2], 36, 911—928).— 
In a former paper (Abstr., 188Sf> the author described a series of 
experiments tending to show that a mixture of sulphurous and 
carbonic anhydrides does not behave like the satui^ated vapour of a 
single liquid. ... 

He points out that this is a matter of considerable importance, 
as in calculating the efficiency of freezing machines the pressure of 
the vapour is employed for determining the temperature. It is also 
of importance on account of theoretical applications, as for example 
to the proof of the second law nf tbermod 3 rnamics. 

To decide definitely whether the vapour^pressure depends only 
on the .temperature, or whether it also depends on the relative 
volumes, the author has obtained a series of curves representing the 
. reJatioA between pressure and volume at different temperatures, ahd 
a noteworthy feature of these is that they undergo no sudden varia- 
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' tion corresponding witli the commencement of condensation, but 
throughout closely resemble the isotherms for permanent gases. The 
isotherms are in no part parallel to the axis of volumes, and therefore 
it is nob permissible to employ the vapour-pressure for the determina¬ 
tion of the temperature unless the volume is known with exactness. 

At the conclusion of his paper, the author traverses in detail the 
obiections advanced by Pictet against the method of observation 
employed in the experiments described in the paper previously 
referred to. G. W. T. 

Gas Heating. By L. Meyeb (Per., 22, 883—885).—It was found 
by the analysis of a sample of coal-gas by Bunsen’s method that 
1 litre of the gas gives approximately three-fourths of the heat evolved 
by the combustion of 1 gram of coal. 

The results of analyses of coal-gas or any gaseous mixture are 
always given in volumes, whilst the heat of combustion is given 
either for one part by weight or for the molecular weight of each 
constituent, and the calculation of one from the other is a very tedious 
process. 

, Since the molecular weight, in grams, of any gavS occupies 22*312 
litres at 0° and 760 mm,, if a gaseous mixture contains in one volume 
a fraction x of any one constituent, this fraction of the molecular 
weight is present in 22*312 litres. It is, therefore, only necessary to 
.multiply the molecular heat of combustion of each constituent by the 
quantity of this constitnent in one volume to find what portion* of the 
heat evolved by 22*312 litres of the gaseous mixture is due to the 
constituent in question. Por example, if a mixture contains 34*02 
per cent, by volume of methane, one volume contains 0*3402 volume 
and, therefore, 22^312 litres contain 0*3402 X 16 grams; as the heat 
of combustion of 16 grams of methane is 211,930 cal., the above 
quantity of marsh-gas would give 211930 X 0*3402 == 72099 caL 
In this way the heat evolved by each constituent is readily calculated, 
and if the sum is divided by 22*312 the quotient gives the heat of 
.combustion of 1 litre of the gaseous mixture at 0® and 760 mm, 

P. S: K. 

The Absorption and Condensation of Carbonic Anhydride 
on Clean Glass Surfaces. By H. Keausb (Ami. Fhys. Ghem. [2], 
36,923—936).—The author states that the investigation described 
in this paper was suggested by a remark made by Warburg and 
Ihmori in a paper (ibid. [2], 37, 481) on the ** Weight of the Layei' 
of Water formed on Glass and other Bodies, and the Circumstances 
under which it is formed.” The remark was to the effect that it 
would be interesting to ascertain whether glass free from alkali 
, absoi'bs a sensible quantity of carbonic auhydridA In the present 
.paper, the author shows that by treating glass with boiling water the 
, greater part of the alkali can be removed from its surface, and he 
Suds that glass fibres in their natural condition are able to condense a 
,mu<jh larger amount of water, and to retain it much more firmly, than 
those which have been treated in this manner. The principal results 
attained in the course of the investigatitnt arc as follows i— 



752 


ABSTRACTS OF CHEMICAL PAPERS. 


(1.) Wlien the surface of the glass is perfectly dry, scarcely any 
condensation or absorption of carbonic anhydride takes place, even 
when the glass is exposed to the gas for a considerable time. This 
holds good both when alkali is present on the surface and when it 
has been removed as far as possible by treatment with boiling water*. 

(2.) When the dry surface of the glass is moistened, a condensation 
of gas upon the surface immediately begins, and this condensation is 
greater when the alkali is present than when it has been as far as 
possible removed. In either case the condensation takes place very 
rapidly at first. Since the condensation and absorption take place 
in both cases, the question propounded by Warburg and Ihmori ia 
answered. 

(3.) When the temperature is gradually raised, the amount of water 
retained on the surface is greater when alkali is present than when 
the fibres have been previously boiled. In the case of the boiled fibres, 
moreover, the moisture can be removed more rapidly or at a lower 
temperature by means of a dry current of air than when alkali is 
present in the normal quantity, G. W. T. 

Conditions of Equilibrium between Solid and Liquid Com¬ 
pounds of Water with Salts, particularly with Calcium 
Chloride. By H. W. B. Roozbboom (Beo. Trav, OMm.^ 8 , 1—146).— 
The object in view was to make a complete investigation of the con¬ 
ditions of equilibrium between a single salt, calcium chloride, an 4 
water, and also to test the deductions of Van der Waals with refer¬ 
ence to the conditions of equilibrium of two substances (Abstr., 
1887, 629). 

The compounds of calcium chloride with water which are capable- 
of existing in the solid state are found to he: OaClg + 6 H 2 O, 
OaClg *4* -^HgO^^), OaClg 4- 4 E[ 20 (^), CaOlg 4 * SHaO, and CaClg 4" 
H 3 O. Each of these hydrates can only exist between certain limits 
of temperature which lie between —55® and 4-260®, the lower 
temperature being that at which the cryohydrate is formed, the 
higher temperature the melting point of anhydrous calcium chloride. 
Each hydiute has a curve of solubility of its own, the upper limit 
being for each, except the first, the temperature at which the 
hydrate fuses. In the case of CaOlz + OHgO, the hydrate can 
also exist in a’ solution containing less water than the solid salt. 
These solubility curves therefore cut one another in the points of 
fusion of the hydrates, at which points two hydrates are capable of 
existing in the same solntion and in equilibrium. As these points of 
intersection are definitely and clearly marked, the transition from one 
hydrate to another in solution by increasing or decreasing the degree 
of hydration is a sudden and nob a gradual operation. 

The curves for the vapour-pressures of various solutions of calcium 
chloride in water are also given. The^e intersect in quadruple points, 
each of , which corresponds with equilibrium between four phases 
(Absti%, 1888, 1151), the two hydrates, the solution, and aqueous 
vapour. The positions of these points together with the phases 
present for each are as under 
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sf. 

P- 


Phases present. 


-55-0° 

mm. 

±0 

Ice 

CaCL + eHsO 

CaCl.<XC14-6HoO 

Aq. vapour. 

+ 29*2 

5'6V 

CaCQs + eHoO 

0aC!^ + 4H30(jS) I 

CaClo CCC 5 *41^:00 


29*8 

6-80 

CaClo+6H5>0 

CaCifl + 4HoO (a) 

CaClaXSt e-lOHOn 


38 ‘4 

'7-88 

CaOl2 + 4HlO(® 

CaCl2 + 2 H 0 O 

CaCl2 '-v-v-'v. 4 *83HoO 


45 *3 

11-77 

CaCl2 + 4H20(a) 

CaCl2+ 2 H 0 O 

CaCls'li;; 4-73H.O 


175 '5 

842-0 

CaCl2 + 2H20 

CaOL + EoO 

CaCla,^^-; 2-07H;0 
CaCla.-CCTil-SHaO 


1:260 ‘0 

sereral 

CaCl2 + HoO 

CaCl2 



atmos. j 




The curves are compared with the ideal curve deduced from the 
formula of Van der Waals for the equilibrium of two substances in 
three phases mentioned above. The results are found to be in agree¬ 
ment with those required by the theory. 

The numbers obtained for the vapour-pressures are also used for 
confirming the relation given by Kirchho:fi and modified by Van der 
Waals, as existing between vapour-pressure and heat of dissolution. 
This relation has the form— 

d log p _ (aj - + Q' 

dt 2 T 2 (a? - c) ’ 

where Qj is the heat evolved by the dissolution of CaOh xxxvk a?HoO 
to CaCla CH 3 O, and is the heat of condensation of 1 mol. of 
water. Using Thomsehs thermochemical data it is found to hold 
good for saturated solutions of CaCh + 6 H 3 O, and an agreement is also 
apparent for the lower hydrates. H. 0 . ^ 

Unit of Atomic Weights, By L. Meyeb and K. SEUBERr 
22, 872—879). The authors are of opinion that all determinations 
of the ratio of the atomic weights of oxygen and hydrogen, depending 
on the weighing and measuring of the gaseous elements, are attended 
with considerable eiTors, as is shown by the discordant results of 
numerous experirnentex's. The average of the results obtained by 
Brauner (this voL, p. 335), namely 0 = 15*94, although approximately 
correct, is still a little too low, as 15'96 is the most trustworthy value 
for the atomic weight of oxygen. 

Marignac and Brauner, although apparently admitting the ratio 
0 : H =: 15*96 : 1 , are in favour of mahing the atomic weight of 0 = 16 
and that of H = 1*0025. Although the proportionate values of those 
atomic weights, calculated directly from that of oxygen, remain the 
«ame whatever the ratio of 0 : it is stated that if oxygen were 
taken as 16, the atomic weights of many elements could^ without 
appreciable error, be regarded as whole numbers and thus facilitate 
the calculation of analyses. The authors show by a table that such 
is not the case, and state that in their opinion the proposal to take the 
atomic weight of 0 = 16 as the standard is not based on sufficiently 
good grounds to necessitate a departure from the most natain.! unit 
H 1. F. S. K. 
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Raoult's Method for Determining Molecular Weights as used 
to distinguish between Isomerism and Polymerism. By R. 
Anschutz (Ber,, 22, 980—983).—reply to Aiiwers and Moyer 
(Ber., 21, 3510). 

Air-baths. By L. Meyer (Ber., 22, 879—883).—Tlie antlioi* 
describes, with the aid of diagrams, several improvements in the con¬ 
struction of various forms of hot-air baths (compare Ber., 16, 1807) 
suitable for heating flasks, retorts, &c., and for evaporating aqueous 
solutions. K- 

Lecture Experiments. By P. T. Austen (Aoner, Ghem. J*., 11, 
270—273).—The author describes an apparatus for showing the 
combination of nitric oxide and oxygen, and the solubility of nitric 
peroxide in water. He also describes some experiments -with hydrogen 
iodide; heated potassium chlorate, nitric acid gas, and chlorine, all 
bnrn in this gas; nitrous oxide is converted by it into ammonium 
iodide; sulphurous anhydride decomposes it. A. G. B. 


Inorganic Chemistry. 


Formation of Hydrogen Bromide and Hydrogen Iodide. 
By Y. Merz and E. Holzmann (Ber,, 22, 867—872).—The synthesis 
bf hydrogen bromide from its elements (compare Mefz and Weith, 
this Journal, 1874, 334) can be demonstrated by passing dry hydrogen 
throngh a fractionating flask containing boiling bromine, and con¬ 
ducting the gaseous mixture through a tube provided with one or two*’ 
bulbs and heated at the commencement of the operation for a, 
short portion of its length. Combination takes place and tongues of, 
flame two or more inches Tong are visible in the tube; in pre¬ 
sence of excess of hydrogen the flame is distinctly yellow. Another 
method is to place a hydrogen flame near the mouth or into the neck 
of a flask of about 1 litre capacity, containing boiling bromine'; tbo 
size of the flame is thereby considerably increased. The best method, 
however, is to introduce a hydrogen flame into a flask containing- 
bronaine and filled with oxygen and then heat immediately; 
hydrogen bromide is formed, and as long as the supply of bromine is 
kept up the size of the flame is greatly increased. 

Colourless fuming hydrobromic acid can be prepared by the above^ 
reaction (compare Harding, Abstr., 1882,138). A rapid stream of 
hydrogen is passed into a flask containing boiling bromine, the mixed 
vapours, conducted first through a short combustion-tube containing 
broken glass covered with, charcoal, and heated to dull redness, then 
into a Woulfs bottle, into which a second stream of hydrogen is, 
.passed, and finally through a heated glass tube into cold water. ^ 

.'Ifhen hydrogen and iodine vapour ai^ passed, through a redrhot 
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tube containing pumice, a considerable quantity of the iodine is £iC 
Terted into hydrogen iodide, and if the escaping gas is filtered through 
cotton-wool and passed into cold water, colourless hydriodic acid is 
obtained. Experiments were made to determine the quantity of 
hydrogen iodide formed in a given time from a given quantity of 
iodine at various temperatures. The results showed that the higher 
the temperature the larger the quantity of hydrogen iodide produced. 

Sodium is not acted on when heated at 200^, 250”, or 300° with pure 
bromine or with bromine containing considerable quantities of iodine; 
iodine alone has also no action on sodium at 350—360°. 

Some sodium which has been kept in bromine since 1873 still re¬ 
tains its metallic lusti*e. E. S, K. 

Solubility of White Precipitate in Solution of Ammonia 
containing Ammonium Carbonate. By G. S. Johnson (Ghevi. 

59, 234).—The author finds that ammoninm carbonate is far 
more potent than ammoninm chloride in preventing the precipitation 
of mercuric chloride by ammonia; in fact, even after complete pre¬ 
cipitation of a solution of mercuric chloride by ammonia, the addi¬ 
tion of ammonium carbonate causes the precipitate to redissolve. 

Ammonia solution kept in loosely stoppered bottles is liable to 
absorb carbonic anhydride from the air, and hence become unfit for 
the above precipitation. D. A. L. 

Crystalline Form of Metallic 21inc. By G. H. Williams and 
W. M, Bueton {Amer. GJiem. 11, 219—227). — By unequally heating 
a tube containing the metal, three types of zinc crystals were obtained, 
namely, (1) spheroidal polyhedral aggregates, (2) baxTel-shaped 
crystals, and (3) tabular hexagonal plates. These three types are 
described and figured in the paper; only the third furnished crystal¬ 
lographic data, and the axial ratio of this type is given as « : c == 
1‘356425. Observed faces OP, |P, |P, P, fP, 6P, coP, |P, |P, 4P, ^^^P. 
Very perfect cleavage takes place parallel to the basal pinaco’id. No 
rhombohedral cleavage can foe traced; striations similar to those 
observed by Rose, and intersecting at 60®, were obtained, but these 
were found to be pressure-lines produced by cleavage. 

The analogy of the axial ratio of zinc to that of arsenic, antimony, 
bismuth, and tellurium supports the accepted view that the metal is 
rhombohedral, although the crystals measured by the authors do not 
definitely prove the assumption. A. G. B. 

Dissociation of the Oxides of Zinc and Gadmiuin in tbe 
Vapours of tbexr Esspective Metals. By H. N. Moese and J. 
White {Amer. Ohem, J., 11, 258—268).—When beating zinc oxide in 
a current of hydrogen, Deville observed a deposition of some of the 
oxide further , on in the tube, and concluded that the oxide was first 
reduced by the hydrogen with the formation.of water, and that the 
metal, afterwards reduced the water, with reformation of zinc oxide, 
at a pqint of the tube wher^ the temperature happened, to be higher. 
Subsequent experiments .by Dewille and TroqsV showed a .similar 
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transference of zinc snlpHde in a current of hydrogen. IN’either of 
these cases can he a simple sublimation, for zinc oxide and sulphide 
do not sublime in a current of inert gas. 

The authors show that Deville’s explanation is untenable, and 
propose, as an alternative, that the oxide and sulphide are dissociated 
under the influence of the excess of hydrogen, and are re-formed at 
other points of the tube where the hydrogen, owing to its smaller 
quantity or lower temperature, is unable to overcome the attraction 
of the metal for sulphur or oxygen. The intermediate formation of 
water or hydrogen sulphide need nob be supposed. 

In support of this view, the authors have succeeded in effecting 
the dissociation of zinc oxide by zinc, and cadmium oxide by cad¬ 
mium. Having -first proved that these oxides do not dissociate or 
volatilise in a vacuum at the softening point of glass, a mixture of 
the oxide and metal was placed in the end of a sealed hard glass 
tube provided with an indentation at one-third from the closed end to 
form a dam to prevent the metal from flowing. The open end having 
been connected with a Sprengel pump, the tube was exhausted and 
heated for two-thirds of its length in a combustion-furnace. Soon 
after the metal had fused, some oxygen was collected from the pump, 
and a deposit of oxide had formed before the dam. This deposit 
gradually disappeared, being driven before the distilling metal until it 
reached the cool part of the tube, where it continued to deposit as 
long as any metal was left behind the dam. To cause the deposition 
of oxide to begin again, the back part of the tube was cooled, thus 
causing the metal to distil back to the oxide vstill left behind the dam^ 
where it was again heated. Figures are quoted showing that when 
zinc oxide was used S, 8, and 10 grams respectively wei*e‘transported 
in three experiments. 

^ It would appear that the atoms of tho free metal attract the com¬ 
bined oxygen sufllciently to cause the dissociation of the oxide and tho 
existence of nothing but free oxygen and zinc in the tube ; but whore 
the temperature is lower or the oxygen in excess (due to more rapid 
diffusion) the reformation of oxide occurs. A. G. B* 


Some Phosphates of Polyvalent Metals. By K. R. Johnson 
(Ber., 22, 976—980).—^Madrell first observed that insoluble meta- 
pbosphates are formed when anhydrous sulphates or nitrates are 
dissolved in metaphosphoric acid at 316° (A^malen, 61,63). The salts 
described in the present paper were prepared by MadreU’s method j 
the phosphoric acid was heated in a platinum dish until the latter 
began to acquire a red heat; the dry sulphate was added until it no 
longer dissolved readily, and the mixture was then heated until the . 
whole of the sulphuric acid was driven off, when it was allowed to 
cool slowly. The phosphoric acid was extracted with water. 

Lanthanum metaphosphaie, La^OgsSPsOfi, forms clear, monoclinic 
plates; a:h:c^ 1-44604 :1 : 0*95897; S = 89*^ 28' 20"* So. 

= 3*241. Molecular volume = ,322. , ^ ^ 


Oerium me^phosphate, CegOsjfiPgOg, forms microscopic crystals. 
Sp. gr. = 3*272; molecular volume = 317. Both salts are insoluble 
in acids. 
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Uranium ^phosphate, TJ 03 , 2 P 205 , crystallises in green, microscopic, 
rectangular plates. Sp. gr. = 3*818; molecular Yolume = 149. 

Fernc metaphosphate, Sp. gr. = 3*020 1 molecular 

volume = 194. Somewhat soluble in strong sulphuric acid. 

Chromium metaphosphate, Cr 203 , 3 P 205 . Sp. gr. = 2*974; molecular 
volume = I'OS. 

Aluminium metaphosphate, Al 203 ,SP 205 . Sp. gr. = 2*779; molecular 
volume = 190. 

Yttrium pyrophosphate, 2Y203,3P206, forms white, microscopic, 
hexagonal plates, insoluble in acids. Sp. gr. = 3*059; molecular 
volume = 288. 

Thorium metaphosphaie, Th0o,2p206. Microscopic rectangular 
plates. Sp. gr. = 3*922 ; molecular volume = 140. (Compare Haute- 
feuille and Margottet, Abstr., 1886, 670.) N". H. M. 

Molecular Weight of Aluminium Compounds. By Eoux and 
E. Louise (Bull. Soc, Ghem., 50, 497—516).—After referring to the 
contradictory results obtained in previous investigations on this 
subject (Deville and I’roost, Ann. Ghim. Bhys. [3], 68, 276 and 279; 
Buohton and Odling, Froc. Boy. 8oc., 14, 19 ; Nilson and Pettersson, 
Abstr., 1888, 788; Friedel and Crafts, ihid., 1040), the authors 
observe that in all these cases the more complex molecules exist at 
low temperatures, and these dissociate more and more as the tem¬ 
perature rises, causing a gradual decrease in the density. The de¬ 
composition even goes further, as in the authors’ experiments to he 
later described. Y. Meyer also (Abstr., 1888,422), in determining the 
density of ferric chloride, found considerable quantities of ferrous 
chloride and free chlorine in his apparatus, even after it had cooled 
do'TO. 

The authors have examined the vapour-densities of aluminium- 
methyl and aluminium-etbyl by Y. Meyer’s method in an atmosphere 
of nitrogen; they prepared these substances by heating mercury 
methyl (or ethyl) with aluminium in a sealed tube and distilling in an 
atmosphere of nitrogen, and obtained the following results:— 

Aluminium - methyl 

(b. p. 140") .. 182*’ 216" 310" 350" 440" 

Yapour-density ,.4 74 68 66 35 ,24 

Theory for Al 2 Me 6 — 72*4; for AlMea == 36*2. 

Aluminium - ethyl 

(b.p. 195—200").. '235" 258" 310" .350" 440° 

Yapour-density. 116 92 37 36 , 18 

Theory for AhEtg = 114; for AlEts = 57. 

The authors draw the conclusion that at temperatures little re¬ 
moved from the boiling point these substances possess the more 
complex molecular formulae ALMeg, &o.; and that as the temperature 
rises, dissociation takes place; ,it goes, however, far beyond the 
formation of molecules of AlMes, ; at 440° the densities corre¬ 
spond approximately with f AlMcs and '^AlEt^. , 
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[The reason Tvhy jN'ilson and Pettersson never obtained a density 
corresponding ■with AI 2 CI 6 for alnmininm chloride is that they started 
with a temperature of 440° = 250° above its boiling point.] 

The authors have also determined by Eaoult’s method the molecular 
weights of aluminium ethyl, propyl, and isoamyl in solution in ethylene 
bromide, by observing the lowering of the freezing point (which was 
read to degrees) of these solutions; they operated in an atmosphere 
of nitrogen. Three experiments gave as freezing point 978°, 97’4°, 
and 9*75°. Eaoult’s data for this solvent being scanty, the authors 
determined the constant ‘‘molecular lowering’’ by dissolving several 
substances in it; they find a number closely agreeing with that of 
Eaoult, who found 118°, using substances different from those used 
by the authors. They obtained a rather higher number by dissolving 
in ethylene bromide certain organo-compounds of mercury; but these 
substances were impure ; hence they take 118 as the correct number. 

Aluminium-ethyl, aluminium-propyl, and aluminium-isoamyl were 
obtained by heating the corresponding mercury compound with 
aluminium in a sealed tube and redistilling in an atmosphere of 
nitrogen (in the case of the isoamyl compound, under reduced 
pressure). 

Aluminium-ethyl (b. p. 195—200°). 

Molecular lowering! 1127 115'2 118’9; if formula = AhEt^ 
found .......... j 56'3 67’6 59*4 ; if formula = AlEtj 

Alunainium-propyl (b. p. 250°)- 

r89*2 91*1 91*4 92;6 99*8; 

Molecular lowering J if formula = AlgPre"*. 

found ... I 44*6 45*5 45*7 46*3 49*9; 

if formula = AlPr^®. 

Aluminium-isoamyl (b. p. 250° at 100 mm.). 

Molecular lowering 1 83*2 84*7 85*6; if formula = A12(06 Hh^)g- 
found.J 41*6 42*3 ‘ 42*8; if formula = Al(06Hu^)a. 

The normal molecular lowering is 118; hence it is evident that 
the formula of the above substances must bo'written on tho type 
AlaXfi, and not AIX3, as well from determinations of tho freezing 
point of their solutions as from their vapour-densities, (Oompax’e 
also Combes, this vol., p. 571; Quincke, ihid,^ 695.) 0. P. B, 

J^oie .—^For summary of these and similar results up to the early part 
of 1889, see paper by Young in Nature, 39, 198; also discussions 
of these results by Brauner, ibid,, 318, and Young, ibid,, pp. 319 
and 536. 0. P. B. 

Green Ultramarine. By J. Szmisx (Annalen, 251, 97—H4).-^ 
The author finds that green ultramarine from three distinct sources 
has the same composition, and further that by the action of certain 
.meMlio salts the sodium in green ultramarine be displaced by 
equival^t qxmntities of silver, lead, or zinc, , 0,. W, 
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Atomic Weight of Nickel and Cobalt. By C.^ Wiitkler CBer., 
22, 890—899).—Krliss and Schmidt (this vol., p. 349) have stated 
that it is impossible to precipitate an equivalent quantity of gold from 
a neutral solution by means of nickel and cobalt, and as the author 
had previously employed this reaction in his investigations on the 
atomic weights of nickel and cobalt, he has repeated some experi¬ 
ments in order to find the explanation of the difference between his 
own and Kriiss and Schmidt’s observations. 

Gold, precipitated with sulphurous acid, washed, and dried at 180®, 
was treated at 140° for several hours with chlorine which had been 
repeatedly washed with sodium hydrogen carbonate and water, and 
dried with sulphuric acid. The resulting chloride was kept for 
several days over potash, dissolved in water, the solution heated for a 
long time on the water-bath and filtered ; the quantity of gold present 
varied in the experiments from 12 to 20 grams per litre, and the 
solution showed an acid reaction. When diluted to 0*4 gram of gold, 
per litre and treated gradually with dilute sulphurous acid, an intense 
cherry-red coloration was produced (compare Kruss and Schmidt, 
Zoo. cit.), and even on boiling or on exposure to the air the colour did 
not change, but when the solution was kept in closed vessels gold was 
gradually deposited. Sometimes, however, the solution was unstable, 
seemingly owing to the presence of too much sulphurous acid. The 
red coloration was not altered by the addition of acetic acid, hut 
traces of nitric acid, hydrochloric acid, sulphuric acid, sodium 
chloride, or sodium cyanide changed it first to purple and then to 
blue, and finally metallic gold was precipitated. 

Various reactions show that the coloration is most probably due to 
the presence of small quantities of aurons chloride which, with a httle 
sulphurous acid, gives aurous sulphite (compare Haase, Zeitsclir, /. 
Ohem,, 1869, 635). 

The analysis of several solutions of auric chloride prepared as de¬ 
scribed above, gave 65-47 percent, of gold and 34*53 per cent, of chlorine, 
so that such solutions containing, as they do, excess of gold cannot be 
employed for the determination of the atomic weight of nickel and 
cobalt (compare Kriiss and Schmidt, loc. cit.). 

Carefully purified gold was suspended in water and treated with 
pure chlorine, care being taken to exclude light and also dust particles; 
the solution was then evapoi-ated to dryness, the residue dissolved in 
water, and the solution filtered. The filtrate h^d a slightly acid 
reaction but contained no*aurous chloride, and after dilution it gave- 
only a green coloration with sulphurous acid. The solutions con¬ 
tained on the average 62*55 per cent, gold and 37*45 per cent, of 
chlorine. 

Pure sodium aurochloride can he prepared by adding a concentrated 
solution of freshly ignited sodium chloride (0*3 gram) to, a pure 
neutral solution of auric chloride (=; 1 gram of gold) recrystalling 
the double salt three times, and drying in a desiccator. A solution of 
the pure salt is also obtained, when a solution of auric chloride, 
prepared by the first method given above, is treated with the calcu¬ 
lated quantity of pure sodium chloride, heated for some time and 
filtered from the precipitated gold. A solution of-the-salt prepared 
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hj either of tliese metliods gives no red coloration with sulphurons 
acid, and contains 6*48 per cent, of sodiam, 54*39 per cent, of gold, 
and 39*13 per cent, of chlorine. 

The reason why Kruss and Schmidt found that an equivalent 
quantity of gold could not be precipitated from its neutral solutions 
with nickel or cobalt, is that they employed metals which contained a 
small quantity of alkali or alkaline earth which it is almost impossible 
to get rid of completely. The metals which have been prepared by 
reducing the oside (obtained by precipitating with alkalis) or by the 
reduction of the oxalate or chloride contain alkali, and metallic cobalt, 
prepared from purpnreocobalt chloride which has been purified several 
times by recrystallisation, shows an alkaline reaction. Even cobalt 
and nickel which have been precipitated electrolytically seem to 
contain traces of alkali. 

When pure nickel and cobalt are employed, the precipitated gold is 
perfectly pure, and this reaction can be employed for determining the 
atomic weight of the metals in question. E. S. K. 

Crystalline Metallic Molybdates. By A. Coloeiano (Bull Soc, 
Chim., 50, 451—455).—On mixing a solution of a metallic nitrate 
with a solntion of ammonium molybdate, the author obtained an 
amorphous precipitate in the cold, sometimes at once, sometimes after 
a time; jits formation was greatly accelerated by heating the solution. 
These amorphous precipitates become crystalline on digestion with 
water; probably they lose-water and acid, and are converted into 
basic molybdates. In some cases this conversion is difficult, but it 
takes place rapidly in the case of the zinc, manganese, and cobalt 
salts; these are described in the present paper. The crystals were in 
each case separated from any remaining amorphous matter, and dried 
in the air; they did not contain a trace of ammonia. They are 
hydrated salts; but none of the water is given off below 150®, and only 
at the temperatui'e of boiling sulphur is it all expelled; it is therefore 
probably water of constitution. The salts of zinc, manganese, and 
cobalt were analysed; the water and the metal being determined. 
The metal was generally estimated by fusing with sodium carbonate, 
and converting the insoluble caii'bonate thus obtained into the oxido. 
The crystals were obtained as clusters of needles; they are but 
slightly soluble in water, easily in dilute acids; alkalis attack them, 
either when boiled or when fused with them. The zinc salt, 
HO*MoOs‘0‘Zn*OH, is white and transparent; the manganese salt, 
HO*Mo02*0*Mn*OH, is sulphur-yellow, becoming orange-red when 
heated; the cobalt salt, HO’MoOs^O'Co'OH, is violet, and on heating 
loses water and becomes pink. . 

The author has obtained by the same method other molybdates of 
similar appearance; for example, those of nickel, cadmium,*^ and ix-on; 
and also by operating in sealed tubes with the aid of heat, molybdates 
differing from the above in composition and crystalline form. The, 
description of these experiments is reserved for a future paper., 

d F. B. 

thosphododecamolybdio Aeid. By P. HoKunsHAaxK (Zeit 
<mal Chem.y 28, 141—172).—^Ammonium phbsphomolybdate, dried^ 



INORGANIC CHEMISTRY. 


761 


above 130®, invariably has the composition, 12 Mo 03 ,P 04 (l!^’H 4 ) 3 , what¬ 
ever be the conditions of its formation, provided it is not mixed with 
free molybdic acid. It, however, separates from solution in combina¬ 
tion with 2 mols. of the acid present in the liquid (HlSTOs or HCi) 
and 1 mol. of HgO. These are given up at a moderate heat. 

On adding ammonium nitrate to an acidified mixture of sodium 
phosphate and sodium molybdate, the precipitate at first redissolves, 
not becoming permanent until a considerable amount of ammonium 
nitrate has been added. The solution next becomes pale-yellow and 
turbid^ in which state it passes unchanged through filter-paper. 
Addition of a little more ammonium nitrate causes the precipitate to 
contract and subside, leaving a clear, colourless solution, from which 
ammonium nitrate throws down no further precipitate. This point is 
reached when the solution contains between 4 and 5 grams of 
ammonium nitrate per litre, and is independent of the amount of the 
other reagents present. 

On adding nitric acid to a hot, neutral mixture of the other re¬ 
agents (containing 24 mols. of M 0 O 3 for one of P2O5), a permanent, 
yellowish coloration begins to appear when 15 mols. of HNOs have 
been added. At 17 mols. HHOa the first permanent turbidity appears. 
Prom 17 to 23 mols. HNOs the amount of precipitate increases with 
each addition. At 23 mols. the precipitate begins to subside, and at 
26 mols. precipitation is complete. The first phase corresponds with 
, the formation of a mixture of hexammonium diphosphopenta- 
molybdate with hexammonium pentamolybdate according to the 
equation— 

14[12Mo 04(NH4)2 + P04H(NH4)2] + 208HFOs = 
7[5Mo03,Ps06,3(hrH4)203 + 19[7Mo03,3(NH4)20] -f 208im4]SrO3 -f 

lllHaO, 

The second stage appears to be the formation of a soluble am¬ 
monium phosphopentamolybdate of the formula 5 Mo 03 ,P 04 (NH 4 ) 3 . 
In the third stage this combines with 7 mols. of M 0 O 3 , the whole 
reaction occurring thus:— 12 Mo 04 (NH 4)2 + P 04 H(NH 4)2 + 23 H]Sf 03 

12Mo03,P04(I5^H4)3 + 23 NH 4 NO 3 + I 2 H 2 O. 

On further addition of acid, a point is reached at which the forma¬ 
tion of the precipitate is hindered. Up to 80 molecular proportions no 
dissociation takes place; at 100 molecular proportions the filtrate 
contain traces; at 1900 mols. the formation of the precipitate' is 
altogether prevented. Addition of more molybdate counteracts this 
tendency; the amount required is proportional to the excess of 
acid. 

Of sulphuric acid, 23 molecular pTopoid)ions are also necessary for 
complete precipitation. Presence of ammonium sulphate makes more 
acid necessary; a large amount prevents precipitation altogether. 
Borax also prevents precipitation, but it becomes complete on adding 
enough nitric acid to set all the boric acid free. The already 
formed precipitate is hot attacked by ammonium*chlonde or nitrate. 
lYater, or a highly dilute solution,of an ammonium salt or of an acid, 
on long contact in the cold, and still more on prolonged wanning, 
dissolves a little of the yellow precipitate, which is again thrown 
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down by strong ammonium nitrate. If tlie precipitate must be 
washed with water, the water should be ice-cold and long* contact 
should be avoided. The best washing fluid is a feebly acidified 5 per 
-cent, solution of ammonium nitrate. Sodium chloride or nitrate, or 
the chloride or nitrate of any metal which forms a soluble phospho- 
molybdate, dissolves the precipitate rapidly on warming. The solution 
gives a precipitate with an ammonium salt. Hot water I’apidly 
-dissolves considerable quantities of the precipitate with decomposi¬ 
tion ; the solution gives a precipitate with ammonium niti*ate and a 
farther precipitate on adding nitric acid. Heutral salts of poly basic 
mineral acids dissolve the precipitate, on heating, to strongly acid, 
colouidess solutions in which nitric acid reproduces the yellow com¬ 
pound. The salts of organic acids behave as alkalis. I'rom the 
solution in a salt of a monobasic acid the compound can be again com¬ 
pletely precipitated by nitric acid and ammonium nitrate, but from 
those of polyhasic acids it cannot be reproduced. Mineral acids 
attack the precipitate on heating (even in presence of ammonium 
salts). The compound is reprecipitated on neutralising the excess of 
acid. Polyhasic organic acids readily dissolve the precipitate and 
prevent its re-formation under all circumstances. 

For the titration of phosphoric acid by molybdate, the solution of 
the latter should be acidified with 3, to 4 molecular proportions of 
nitric acid for 1 of molybdio acid, whilst the phosphate solution should 
be only feebly acidified. With these conditions, 1 molecular proportion 
of P 2 O 6 is exactly precipitated by 24 of M 0 O 3 . 10 grams of molybdio 
acid (or 12*262 grams of crystallised hexammonum heptamolybdate) 
is dissolved in excess of dilute ammonia, the solution is neutralised, 
then further acidified with 15 grams of HNO 3 and diluted to 1 litre : 
24*3—24"5 c.c. precipitate O'Ol gram of phosphoric anhydride. For 
the method of titrating without filtering, the original must be con¬ 
sulted. 

For gravimetric determinations, Finkener’s method is the best. 
The washed precipitate is dissolved in warm dilute ammonia 5 the 
solution is evaporated until most of the ammonia is expelled, then 
mixed with excess of nitric acid, evapomted and heated to complete 
decomposition of the ammonium nitrate, the final temperature being 
about 180'". The residue contains 3*753 per cent, of phosphorfo 
anhydride. 

If the precipitate has been washed with neutral ammonium nitrate 
it may be titrated. It is stirred up with cold water containing 
phenolphthalein, and mixed with standard soda until it has com¬ 
pletely dissolved and the liquid is red. This is then rapidly titrated 
back with nitric acid. 1 c.c. of H /10 soda corresponds with 
’ 0*00061739 gram of phosphoric anhydride. M. J. S. 

VanadotTingstic Acid. By A. Eoseoteim (Amalen, 251, 
,197—234).—The > author points out that the analytical methods 
employed by W. Gibbs in his research on the vanadoiungstates 
; {Amer, ,€hem* J*., 2 and 8 ) yield erroneous results. , 

- .-A'toiling solution of Acid sodium tungstate chssolves vanadio.aoid, 
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forming ah orangc-colotired solution, -whicli slowlj deposits orange- 
coloured, monoclinic plates or prisms of the composition 

8]!Ta30,16W03,4Ye05,9H30 + 48Aq. 

Salts of analogous composition are formed by the action of para* 
tungstates on vanadic acid, for example:—> 

8El30,16W03,4Y303,9H20 + 24Aq,monoclinic. 
8(NH4)20,16W03,4Y305,9H30 + 4Aq. 

SAgaOjlBW 03,4Y206,9H30. 

8 Ba 0 ,i 6 W 03 ,, 4 Y 305 , 9 H 20 + 44Aq, rhombic. 

The free acid is prepared by slo-wly adding the theoretical quantiiy’ 
of sulphuric acid to a mixture of barium tungstate and vanadate 
suspended in boiling water. The acid forms a deep-violet, crystalline 
mass, soluble in warm water. The acid has the composition 
17H30,16W03,4Y205 + 24Aq; eight of the molecules of constitution 
water can be replaced by bases. W. 0. W. 


Mineralogical Chemilstry. 


Phosphorus in the Ludington Mine, Michigan. By D. H. 
Browne (Amer. J. Sci,, 37, 299—310).—The author has made some 
3000 analyses of iron ore from the Ludington Mine, Iron Mountain, 
Michigan. These analyses were necessary in order to separate the 
varieties of ore that occurred intermixed in the deposit. The results 
of the analyses have led the author to discover a method in the dis¬ 
tribution of phosphorus through the ore deposit. The results are well 
exhibited in 23 sections and plans of the mine, on which either figures 
indicating percentages of phosphorus in the ore removed, or isocheimic 
, lines are shown. The theory of aqueous deposit explains the marked 
regularity of the isochemio lines and their peculiar curves, the regular 
decrease of phosphorus from the hanging to foot-wall of the deposit, 
aud the hydrated, muddy deposit next the foot-wall B. H. B- 

Zinc-bearing Aragonite from Tamowite. ByH.TRA 0 Bi(Ze^ 2 f. 
,KTyst Min., 15, 410—412).—The crystals of rhombic calcium car¬ 
bonate (tarnowittite), from the Muschelkalk of Upper Silesia, 
containing 2'42 to 3 per cent, of lead carbonate, invariably exhibit an 
* external appearance differing from that of aragonite ^nd resembling 
that of witherite. The author has recently received from the Fried¬ 
rich’s mine at Tamowitz two specimens consisting of colourless 
crystals of aragonite in a yellowish-brown, calamine-bearing dolomite- 
In a cavity on one. of the specimens, some shiall crystals of tamo- 
witzite were observed unaccompanied, by aragonite. Analyses were 
fmade of (I) colourless crystals and .^II) imperfectly developed ciystal- 
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line cmsts of aragonite, as well as of (III) tlie tarnowitzite. The 
results were as follows:— 

CaCOg. PbCOg. Z 11 CO 3 . Sp. gr. 

I. 97*62 0*80 1*38 3*13 

II. 98*09 0-46 1*06 2*98 

III. 93*02 6*64 trace 3*29 


carbonate, whilst in iglesiasite there is as mach as 7 per cent, of that 
constituent. B. H. B. 


Chemical Constitution and Colour of the Tourmaline ot 
Sch*attenh6fen. By E. Sohauizee {Zeit. Knjst. Min,, 16, 337—865). 
—In this exhaustive paper the author investigates the causes of the 
colour of tonrmaline. He selected the tourmaline from the pegmatite 
granite of Schiittenhofen for investigation, because there, in a limited 
area, several varieties of tonrmaline occur. These present bluish- 
black, green, and red colours, and gave on analysis the following 
results:— 



SiOo. SnOs- 

AlA- 

BA- 

BeO. 

MnO. 

MgO. OaO. 

I. 

35*10 0*07 

36-10 

7-09 

13-36 

1*48 

0-98 — 

II. 

36-38 0*04 

■39-77 

8-12 

4-17 

2*83 

— — 

II. 

88*49 trace 41*49 

8-25 

0-35 

0*60 

— 0-82 


£,0. 

NajO. 

LiA 

H 2 O. 

F, 

Total. 


I. 0-88 

1-92 

— 

4-01 

— 

99-99 


II. 0-93 

1-93 

1-54 

4-29 

— 

100-00 


n. 2-14 

1-32 

1-68 

4-61 

0*43 

100-18 


1. Bluish-black tourmaline, sp. gr. 3*174; II. Green variety, sp. gr. 
3*103; red varieiy, sp. gr. 2*913. Discussing these results and the 
analyses of tourmaline from other districts, the author concludes that 
the alkali-free and the alkali-bearing tourmalines—^with the exception 
of the green variety—^have a chemical constitution that may be 
expressed by the following general formula:— 

HO, !■) J,. 

The reason why the green tourmaline is not in accord with this 
formula is probably because the degree of oxidation of the manganese 
is not accurately known. 

On regarding the analyses of the Schiittenhofen tourmalines, it will 
at once be seen that the change of colour appears to be accompanied 
by a change in the relative amounts of iron and manganese present, 
the ratios being, 

In the bluish-hlack tourmaline, IMnO ; 8*86FeO. 

„ green IMnO : l*45IfeO. 

. „ red IMnO; 0*63BeO. 

It may, thei^efbre, be concluded that with an increasing percentage 
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of manganese tHe colour gradually passes ft*om blue througli green to 
red* Experiments made -with a view to observe tbe behaviour of 
tourmaline on ignition, show that tbe various colours occurring in that 
mineral are very closely related, and tbat it is possible, by igniting in 
an oxidising dame, to convert one into another. Tbe relative propor¬ 
tion of tbe fixed constituents, including tbat of manganese to iron, 
can tbns not be tbe principal cause of tbe colour of S)urmaline, for 
this is not altered by ignition. The degree of oxidation of tbe two 
metals is, however, changed, and this appears to be tbe explanation 
of tbe change of colour. B. H. B. 

Formula of Tourmaline. By E. A. Wulfik-o {Zeit. KrysL Min.^ 
15, 440—441, from Tschermak^s Min. 10, 161).—Tbe author 

calculates tbe obemioal formula of tourmaline from tbe analyses pub¬ 
lished by R- B. Riggs (Abstr,, 1888, 659). The formulaa of tbe two 
isomorpbous molecules, to tbe mixture of which tbe varieties of tour¬ 
maline are assumed to be due, are calculated to be 

I. Alkali tourmaline, 

12 S i 0 2,3 B2O3,8AI2 O3,21Ta20 ,4B[80 . 

II. Magnesia tourmaline, 

12Si02,3B203,5Al203,12Mg0,3H20* 

Tbe first formula is identical with tbat given by Riggs. 

B. H. B. 

.Fluocerite from Osterby. ByM, Weibux/L {Zeit, Kryst, Min., 
15, 431, from QeoL Foren. ForJi,, 8, 496).—^Tbis mineral occurs at 
Osterby, in Dalame, Sweden, in pegmatite veins, with gadolinite and 
orthite. Its colour is pale orange, its sp. gr. is 5*70, audits hardness4. 
Thin sections are greyish-yellow, ti'anslncent, and exhibit doubly- 
refracting, twinning lamellse. Tbe mean of four analyses gave 

Yttrium 

CesO.^. (LaBi)203* earths. AI2O3. E* Cl. H3O. CaCOj. 

46*03 36*00 3‘96 trace 19*49 trace 1*78 1’50 

Tbe total is 108*76, less 8*21 oxygen, corresponding to P 100*55; 
The formula of tbe substance is R20(P,HO)4, and that of tbe pure 
unaltered mineral, R2OP4. The mineral is consequently a basic 
cerium fiuoride which has been subjected to an incipient alteration. 

B. H. B. 

Meteorite at Eagle Station, Kentucky; a New Specimen of 
Brahinite. By S. Mexjnier (Gompt rend., 108, 762—763).--The 
specimen examined waa part of a meteoric mass, weighing 36*5 kilos., 
which was found in 1880 at Eagle Station, Carrol Co., Kentucky. 
Ornaments made from portions of ibis meteorite have been found in 
a prehistoric burial mound, near which it was discovered. Micro¬ 
scopic examination shows that the meteorite has the Btructure of 
ordinary syssiderites, and consists of a metallic paste fall of vacuoles 
filled with stony matter. Contrary to the opinion of Kennicut, it 
does not resemble the meteoric, iron of Atacama, but contains a 
nobble quantity of pyroxene associated with peridote. In other 

voi*. nvn 3/ 
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words, it the characteristics of the partieular type of syssiderites 
■which in 1870 the author distinguished by the term brahinite. The 
metallic paste has a concretionary structure, and contains the alloys 
toBnite, FesNi, and hamacite, FeuM. 

The only specimen of brahinite previously known was the meteoric 
rna ss found at Brahin, in Russia, in 1822. 0. H. B. 


Org^anic Chemistry. 


Action of Hydriodic Acid on Allyl Iodide, By H. Mabbot 
(BidL Soc. Ohim., 50, 449—451; compare Abstr., 1888, 126*2).— 
Hydriodic acid combines with allyl iodide, forming propylene iodide; 
on heating, this decomposes into iodine and propylene. Some of the 
nascent propylene unites with hydriodic acid, forming isopropyl 
iodide, the rest is liberated. If the decomposition is gentle, isopropyl 
iodide is the chief product; an energetic decomposition gives rise 
almost entirely to propylene. 

When hydrogen iodide is passed into allyl iodide, some ''pro¬ 
pylene is liberated, and great heat is evolved, eventually causing 
the propylene iodide which has accumulated to decompose with 
explosion. The explosive substance may be destroyed almost as sooti 
as formed by alternately passing the current of acid and then 
warming the liquid; an explosion is thus prevented, but at the same 
time, the conversion of propylene iodide into isopropyl iodide is 
hindered, and nothing is obtained hut propylene gas, and a residue of 
iodine, with a little carbonaceous matter. If the allyl iodide is mixed 
with isopropyl iodide, the reaction is much less violent, but still little, 
if any, ally! iodide is converted into isopropyl iodide. If, however, 
the mixture is cooled with ice and salt, the conversion is nearly 
complete. 

If aqneons hydriodic acid is used, and boiled with allyl iodide in a 
reflnx apparatus, propylene is evolved, ceasing to come ofF after'three 
hours. On treating the liquid with soda, isopropyl iodide is obtained, 
mixed with a little propylene iodide, the volume of the product being 
about half that of the allyl iodide employed. 

When the aqueous acid is digested with allyl iodide in the cold for 
24 hours in a sealed vessel, and the liquid treated with soda, iso- 
propyl iodide is obtained, together with some propylene. 

When the experiment is performed in a sealed tube, heated for 
48 hours to 100°, and the liquid washed with soda, pure isopropyl 
iodide is obtained boiling at j88*5% and of sp. gr., !■ 7. The propylene 
formed in the first part of the reaction had afterwards combined 
with hydriodic acid present# 0. ,F. B. 

Synthetical Formation of Formaldehyde. By K. Jahn (Bar., 
$12, 989).—When carbon monoxide and hydrogen are passed over 
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Spongy palladium, and then into water, the latter acquires a slight 
odour of aldehyde.‘‘and distinctly showed the aldehyde reaction with 
silver solution. The investigation will be extended to other metals 
and metallic oxides, &c. NT. H. M, 

Action of Acid CMorides on Arsenic Trioxide. By 0. Pohl 
(Per., 22, 973—975).—When arsenic trioxide (3*736 grams) and. 
benzoic chloride (7*95 grams) are heated for two hours at 210°, the- 
compound AsOjEza is formed. This melts at about 7o°, and decom-- 
poses readily into arsenic trioxide and benzoic acid when exposed 
to moist air. The reaction is similar to that which takes place* 
between benzoic chloride and arsenic trisulphide. 

From arsenic trioxide and acetic chloride, a compound probably of* 
the formula AsOsAca was obtained, but it could not be isolated, as it- 
decomposes at the temperature required to drive off the arsenious- 
chloride (compare Casselmann, Annalen, 98, 235, and Bertrand, 
Bull 8oc, GUm,, 33, 603, and 34, 631). ]N. H. M. 

Ethyl Oxalosnccxnate. By W. Wislioenus (Per., 22, 885—890'; 
compare Abstr., 1888, 1273).—Ethyl oxalsuccinate, 

COOEt-OH(CO-COOEt)-OH2-COOEt, 

is formed when ethyl oxalate and ethyl snccinate react in pres^^nce of 
sodium ethoxide. Sodium ethoxide (=15 grams of sodium), free 
from alcohol, is covered with a layer of ether, ethyl oxalate 
(100 grams) is then added in small portions at a time with constant 
shaking, and, after remaining for several hours, the mixture is treated 
with ethyl succinate (119 grams), and kept for some days. The 
whole is then well cooled, shahen with water, the ether and unchanged 
ethyl succinate separated, and the solntion acidified to decompose the 
sodium-derivative of the ethyl oxalosuccinate. The ethereal salt, 
which separates as a heavy, yellowish oil, is extracted with ether, the 
solution washed with sodium carbonate, and evaporated under 
diminished pressure. As the crude product (150 grams) is decom¬ 
posed when distilled under diminished preSvSure, it is dissolved in 
ether, treated whh a small quantity of pure potassium carbonate, the 
solution filtered after a short time from the floccnlent precipitate 
which forms, and the filtrate mixed with a larger quantity of finely 
divided potassium carbonate. Ethyl potassio-oxalosuccinate separates 
in an impure state in the form of a colourless, crystalline compound 
readily soluble in water, and moderately soluble in alcohol; when 
decomposed with acids, it yields the, ethereal salt in so pure a 
condition that it can be^distilled under diminished pressure. 

Ethyl oxalosuccinate is a colourless oil, boils at 155—156*^ 
(16—18 mm.), is miscible with alcohol and ether, afid readily soluble 
in alkalis, but insoluble in water. Alcoholic solutions give a deep 
red^ coloration with ferric chloride, A solution of the sodium- 
derivative gives precipitates with salts of the heavy metals; the silver-. 
derivative is decomposed when gently heated^ 

When the ethereal salt is boiled With dilute sulphuric acid, or 
heated at about 180*^ with water, it dissolves with evolution of car- 

3/2 
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bonic anhydride, yielding an acid syrup wbicb does not react with 
pbenylbydrazine. When a dilute solution is gently warmed, it is 
decomposed into alcohol, oxalic acid, and succinic acid. 

A compound, CisHigOsNa, which has probably the constitution 

^ , is obtained when ethyl oxalosuccinate is 

OO'CM’Oxla'OUUllit 

treated with phenylhydrazine, and the resulting hydrazone, 

OOOEt-CH(CHa*COOEt)-C(]^3HPh)‘OOOEt, 

heated for a long time at 150—170°, or boiled with glacial acetic 
acid. It crystallises from dilute alcohol in very slender needles, melts 
at 128—130®, and is readily soluble in alcohol, benzene, ether, and 
alkalis, but insoluble in water. It dissolves freely in concentrated 
snlphnric acid, but is reprecipitated when the solution is diluted ; the 
alcoholic solution gives a dark violet coloration with feme chloride. 
When hydrolysed with alcoholic potash, it yields an acid, CisHiol^aOs, 
which crystallises from water in colourless needles containing 1 mol. 
H 2 O, melts at 228—229°, and is insoluble in ether and benzene. The 
ac’d dissolves in sodium carbonate with evolution of carbonic 
anh\ dride, and aqueous solutions give a dark violet coloration with 
ferric chloride. 

Ethyl oxalate (2 mols.) combines with ethyl succinate Tl moL), 
yielding an ethereal salt, CuH^Og, which melts at 89—90°, and in 
alcoholic solution gives a red coloration with ferric chloride. The 
acids obtained from this compound have peculiar reducing properties, 
and will be further investigated. F. S. K. , 

Aetion of Aromatic Amines on Acetylcitric Anhydride, 

By F. Exingemann (Ber,, 22, 983—987).*— anhydride, 

OOOH*CH 2 *C{OAcX^g. is prepared by heating powdered citric 

acid, dried at 100°, with an equal weight of acetic chloride on awat^r- 
bath. The product is left to crystallise in a desiccator over sodarlime, 
and recrystaUised from chloroform containing a little acetone, from 
which it separates in transparent, rhombic crystals; a ; & : 0 ss 
0-6856 : 1 : 1-0023. 

Qitrodimilide, C 00 H*CaH 60 (C 0 '!N‘HPh) 2 , is formed when the above 
anhydride is boiled in a reflux apparatus with aniline (2 m'ols.). The 
crystalline precipitate is washed with chloroform, and digested with 
rather strong aqueous sodii^m carbonate in which it almost all dis-* 
solves. The solution is filtered, precipitated with hydrochloric acid, 
and the aci4 repeatedly crystallised from alcohol. It forms white 
needles melting at 184°. The compound is diflerent from that 
obtained by Pebal {^AnnaJ‘en, 83, 89) ,by heating citric acid with 
aniline. 

^ The corresponding paratoMdide, CaoHaaHaOs, prepared in a manner 
similar to the compound just described, crystallises from alcohol in 
small needles very tike the dianilide, is insoluble in wat^ and hoRiSone, 
and tnelts at 161®, It is not identical with Q-ilfs paratoluidide 
tAbhir,, 1887,40). , H, M, 
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Organic Boron Compounds. By S. Bideal (Ber,, 22, 992—993). 
—Dry ammonia reacts with boron fluoride, yielding seemingly a solid 
substance, BFsjNHs, and two liquids, BF3,2I^H3 and BFsjSNHa. Boron 
trichloride reacts violently with aniline, with evolution of hydrogen 
chloride and formation of a white substance melting at 176°, insoluble 
in ether. Boron tribromide reacts violently with aniline and with 
quinoline, also with pyridine, ethylamine, dimethylamine, and tri- 
methjdamine. It seems to have no action on carbamide, oxamide, 
or thiocarbamide in the cold. Boron fluoride yields with aniline a 
white, solid substance soluble in wood-spirit but not in dry ether, light 
petroleum, or chloroform. H. M. 


Oximes of Leuconic Acid and their Eeduction Products. 
By R. ID^ietzki and H. Rosemann (Ben, 22, 916—924).—The pent- 
oxime of leuconio acid (compare Nietzki and Benckiser, Abstr., 
1886, 449) is best prepared by gradually adding potassium croconate 
(30 grams) to a cooled mixture of nitric acid of sp. gi\ 1*39 (45 grams) 
and water (40 c.c.), diluting to about 600 c.o., and, after adding 
hydroxylamine hydrochloride (180 grams), heating for some hours at 
40---50°, and then for half a day at 100°. The pi'ecipitated oximes 
are dissolved in sodinm carbonate, and carbonic anhydride passed 
through the solution (compare Nietzki and Benckiser, loc, dt.), 
whereon the pentoxime separates completely, whilst the tetroxime 
remains in solution, and is precipitated on adding hydrochloric acid 
to the Altered solution. 


Leuoonic acid tetroxime^ O 6 H 6 I 74 O 6 , is prepared in a pure state by 
dissolving the tetroxime, obtained as desoiribed above, in sodium 
carbonate, passing carbonic anhydride to precipitate small quantities 
of the pentoxime, saturating the solution with sodium chloride, and 
purifying the sodium salt by redissolving in sodium carbonate, and 
reprecipitating with sodium chloride, the process being repeated 
several times. When the pure salt is decomposed with acids, the 
tetroxime is obtained as a yellow precipitate, very similar to the pent¬ 
oxime. It explodes when heated to about 160°, and when warmed with 
aqueous hydroxylamine it is partially converted into the pentoxime. 
The sodmm-deTiY&tive is very readily soluble in water, but is repreci- 
pitated on adding, alcohol or sodium chloride; the composition of the 
precipitate is not constant, perhaps owing to the presence of sodium 
chloride, hut most analyses agree best with thO formula CsHaN^OsN’as. 

The oce^yZ-derivative separates in shining plains when the pent¬ 
oxime is heated at 40—60° for a long time with acetic anhydride. It 
is sparingly soluble in hot benzene and chloroform, separating from 
the latter in colourless needles containing chloroform, and from 
benzene in crystals which have the composition I70JS[’G6(N0Acj4 -h 
H'>0, and are decomposed when heated at 100°., 

" ^ NH *0*0(13rH ) 

is formed when flnely 

divided leuconio acid pentoxime is g3?adhally added to a solution of 
stannous chloride (1 part) pure concentrated hydrochloric acid 
(2 parts), the temperature being kept below 40°, and care being taten 



770 


ABSTRACTS OF CHEMICAL PAPERS. 


to preveBt caking; the oxime dissolves witli an orange-red colour, hut 
the solution afterwards becomes colourless. If the reaction begins to 
slacken, more stannous chloride solution is added; but it is not 
advisable to work with more than 10—15 grams of the pentoxime, and 
thiscjuantity requires 100—150gramsof stannous chloride and 200 3(^0 

grams of hydrochloric acid for complete reduction. Towards the end of 
the operation, small quantities of the stannochloride separate in colour¬ 
less needles, and on adding concentrated hydrochloric acid a further 
precipitation occurs. The double salt is dissolved in a small quantity 
of water, decomposed with hydrogen sulphide, and hydrogen chloride 
passed into the well-cooled solution, the temperature being kept as 
low as possible. 

Pentamidopentene hydrochloride^ CsHnNsOCh, separates in colour¬ 
less plates which are very readily soluble in water, but are repreci¬ 
pitated on adding alcohol or concentrated hydrochloric acid. The 
aqueous solution turns brown on warming, and the dry substance is 
decomposed when heated at 80—100'^. When dissolved in water, and 
the solution mixed with alcohol and ether, a compound, 

(;5(NH2)5H,3HC1 + HsO, 

is precipitated in colourless needles which turn grey on exposure to 
the air: 

The mlphate, 2063 : 11175 , 53:3804 + 2 H 3 O, prepared by preci¬ 
pitating an aqueous solution of the hydrochloride with sulphuric 
acid and alcohol, -crystallises in small, colourless plates, and is very 
readily soluble in water, but only sparingly in alcohol; it is the most 
stable of all the salts. In aqueous solutions of the hydrochloride, 
platinic chloride produces no precipitate, but on evaporating, the 
platinochhride separates in large, very unstable crystals. 

Pentamidopentene reacts with orthodiketones, yielding azines and 
quinoxaiines, but the compounds are very unstable, and insoluble in 
all ordinary solvents. The azive^ + IH 2 O, separates in 

almost black needles when the pentamido-compound is treated with 
diacetyl and sodinm acetate in aqueous solution. When an, aqueous 
solution of the hydrochloride is mixed with a solution of potassium 
croconate, a compound, Ci 5 H 7 ll 60 fr -f* H 2 O, sepai'ates in the form of 
an orange, crystalKne precipitate; it is insoluble in all solvents, and 
is decomposed when heated at 100". The salts of pentamidopentene 
are immediately decomposed by nitrous acid and by alkalis, but in 
neither case can the presence of leuconio acid in the decomposition- 
produjcts be proved. 

Tetramidohydroxypentene hydrochloride, C6H(1TH2)4*0H,3HC1, is ob¬ 
tained in colourless crystals by reducing leuconic acid tetroxime with 
stannous chloride and hydrochloric acid, as described above, decoip*- 
posing the resulting stannochloride with hydrogen sulphide, and 
passing hydrogen chloride into a very concentrated solution of the 
hydrochloride. The sulphate, C 6 H(NH 2 ) 4 * 0 H, 2 H 2 S 04 + H 2 O, pre¬ 
pared by adding sulphuric acid and alcohol to an aqueous solution of 
the hydrochloride, crystallises in colourless needles^ and is more 
sparingly soluble than, the hydiochloride. TetramidoBydroxypenteno 
membies the pentamido-derivative in its behaviour towards dlmlis 
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and nitrous acid, and, like the latter, it is readily decomposed when 
heated. The free base has the constitution 

F. S. K. 


Nitro-derivatives of Oxalotoluidide. By W. G. Mixter and 
F. Kleeberg (Amer. Ghem. 11, 236—240).—Ladenburg obtained 
formoi'thotoluidide by heating equal parts of orthotoluidine and 
anhydrous oxalic acid (this Journal, 1877, 754). If, however, ortho¬ 
toluidine is heated with half its weight of crystallised oxalic acid at 
190"^, oxalorthotoluidide is obtained. When thus prepared, oxalortbo- 
toluidide was found to melt at 199—201®, whereas Mauthner and S aider 
give its melting point as 188—190° (Abstr., 1886, 886); but the 
authors have prepared it from orthotoluidine and ethyl oxalate, 
according to the prescription of these chemists, and find that this 
product has the same melting point and properties as their own. The 
yield with oxalic acid is better than with ethyl oxalate, 

Tetranitro-oxalorthotoluidide^ C202[NH*C 6 H 3 Me(]Sr0^jajs, 

[Me ; ISTH : (HO*)* = 1 : 2 : 3 : 5], 

obtained by the action of fuming nitric acid (210 c.c.) on oxalortho- 
toluidide (197 grams), crystallises from nitrobenzene on the addition of 
alcohol; it is white, slightly soluble in hot alcohol and glacial acetic 
acid, insoluble in ether and benzene, aud decomposes about 270° 
without melting. A hexanitro-derivative was not obtained. 

Teiranitro^omlopdratolmdidef 0208[KrH*C 6 H 2 Me(N02)2]2 

[NH : Me ; (^ 02)2 = 4 : 1 : 2 : 6], 

resulting from the nitration of oxaloparatoluidide by hot fuming nitric 
acid, forms yellow crystals, which are insoluble in ordinary solvents 
but soluble , in warm nitrobenzene. ’Nfeither this substance nor the 
corresponding ortho-compound yields a dinitrotolyloxamide with 
potassium hydroxide. A. G* B. 

Aromatic Orthamidomercaptans. By P. Jacobsok and E. Net 
(B er., 22,904—911).*—Thioaceto-xylide,OeHsMea-NHGSMe, prepared 
by heating aceto-xylide with phosphorus pentasulphide, melts at 
94—95°; Gudeman (Abstr., 1888, X282) gives 80° as the melting 
point of this compound. 

TMoacetommididet OsHal^ea'NHCSMe, prepared in like manner, 
separates from alcohol in compact crystals melting at 114°, 

Ethenylamidotolyl mercaptan is obtained when thiacetololuidide is 
oxidised with potassium ferricyanide in dilate alkaline solution (com¬ 
pare Hess, Abstr., 1881, 597); it boils at 265° (corr.). ^ The auro^ 
chloride, C 9 H 9 NS,HAuOl 4 , is a yellowish, prystalline compound, which 
is decomposed when heated at about 165°. 

Diamidoditolyl HsyJfMde, NH2’G6H3M6*S’S"0<jH3Me*K’H2, is formed 
when ethenylamidotolyl mercaptan is h^ted at 180—190° with potash 
and a little alcohol, and the resulting amidoto};^! mercaptan dissolved 
m dilute ammonia, and a stream of afr- p^ed through the solution. 
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It c^stellises in greenish-yelloTr needles, melts at 89“, and is readily 

1 <^jfc«¥-deriyative, C,eH^,S„ crystallises 

irom alcohol m sbmmg needles melting at 204—206’. ^ 

Ethenylamido-xylyl mercaptan, prepared by oxidising thiaceto-xylide 

Gudeman! 

Bthenyl(m,idommyl mercaptan, is prepared by 

oxi^irg tbi^eiocnmi^de mth a dilute alkaUne solution of potassium 
rricjanide;^ keeping the mixture for 24 hours and d 


^ r-L £iT V’ '**;‘*.T acia. ine salt winch crvstallisf^s 

^ decomposed-witb ammonia, tbe^prodnct 
which consists of ethenylamidocumyl mercaptan and a small quantity 
melting point, is heated at 60-45° the 
iqmd separated, and when cold recrystallised from dilute alcohol 

ToUyhne diazos^hide, O.H 3 Me<|>N, prepared by treating 

ethenylamidotolyl mercaptan with nitrous acid (compare Jacobson 
this vol., p. 135), crystallises in colourless plates melting at 42—43°’ 

Xylylem diazos^hide, CaH.Me,<g>N, crystallises in needles 

rnelting at 37°; oumylene diazomlphid^, C,HMe 3 <|>lI, separates from 
^ prismatic crystals melting at 85° 

C^e<|>OJUIe, aiolt, ,U16«, 

«™ .t 1I8-; both „apomd. 

»p™„d orth.Jid7S’Tio°S‘2^S«W-. 

five hoM with dinitrobromobenzene <'24 ffrar^^Lffli- 
changed nitro-compound with steam anf - off the un¬ 
acid recrystallising the residue from ’alo i, ''riih dilute 

plates or needles, melts at 198 — 199 ° is^4‘-j ^*‘’^®*®'*?isesin orange 
ether, and mode^telyeol chWorm^^^^^^ ^ 

It dissolyes in concLraiefSSS acid 

and m alkalis, forminff a dart rad ^ graen coloration, 

tated on adding acids^ 

rabsiance is formed in the abo4 LSS spamgly soluble 

identical with that obtained by T^I?a^l,aWi w^”.“ol“ 
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Mhoxydmitrodiplisnylamm^ CuHisN’sOg, prepared by treating the 
hydroxy-compoand with sodiam ethoxide and ethyl iodide, crystallises 
in red needles melting at 164°. The methoxy-dievivsbtiYe, prepared by 
heating dinitrobromobenzene with anisidme in alcoholic solution, 
crystallises from alcohol in red needles melting at 161°. 

Orthonitrodiphmylamine^ !NHPh*C6H4'N02, is prepared by heating 
aniline (10 grams) for 16 hours with orthochloronitrobenzene (15 
grams) in alcoholic solution, separating the unchanged oils by distih 
ling with steam, dissolving the residue in alcohol, and reprecipitating 
with water. It crystallises in small, lance-shaped plates melting 
at 76°. 

Du orthonitropheny Ihenzidine, 

l!T02-C6H4-NH*C6H4-C6H4*]SrH*06M0 

is formed when benzidine, in alcoholic solution, is boiled for several 
hours with excess of orthochloronitrobenzene. It separates from 
dilute alcohol in pointed crystals and from dilute acetic acid in slender 
needles, melts at 240°, and dissolves in concentrated sulphuric acid 
with a slight red coloration, which turns dark-red on adding a trace 
of a nitrite. P. S. K, 

Cmaylamine. By H. Goldschmidt and A. Gessner (Bar., .22, 
928—933; compare Abstr., 1887, 1039).— Diazohenzmecumylamine^ 
CeH 4 pr*CH 2 *NH‘N 2 ph, is prepared by gradually adding diazobenzene 
chloride (1 mol.) to a solution of cumylamine (2 mols.) in water 
containing some alcohol. The precipitate is dissolved in ether, and 
the residue obtained by evaporating the ether is washed with light 
petroleum. It forms yellowish plates, melts at 60—61°, dissolves very 
readily in ether, less easily in benzene and alcohol, and still less in 
light petroleum. The phenyharbamide, KHPh‘CO*-Nr(CioHi 3 )*!N‘gPh, 
obtained as a white, crystalline mass by adding phenyl cyanate to a 
warm solution of diazobenzenecumylamine in light petroleum, melts 
at 301°. When boiled with hydrochloric acid diluted with water 
(2 parts), phenylcumenylcarbamide is formed. 

Paradiazotol/uenemmylamine, 06 H 4 PrOH 2 *!N'H* 1 ^ 2 * 06 H 4 Me, is pre¬ 
pared in a manner similar to the diazobenzene-compound. It crys* 
tallises in yellowish, rhombic plates or in lustrous, stellate groups of 
needles, melts at 79°, and is readily soluble in ether, benzene, and 
alcohol, less so in light petroleum. The pkenyha^hamide^ 02 * 5 ^ 2 ^ 40 , 
forms slender, white needles melting at 124°; it is decomposed by 
hydrochloric acid, with formation of paradiazocumylamine. 

G'lmiylamine sulphate, GioHis"BrH 2 ,H 2 S 04 , crystallises in plates, 
, readily soluble in water and alcohol. The nitrate forms large, 
lustrous plates, melts at 166—167°, and is readily soluble in water 
and alcohol. The mmenykariarmie, CioH 33 NH 2 ,RjoHi 3 *NH*pOOH, is 
formed when cumylamine is exposed to air. It crystallises in lustrous 
plates melting at 97*6°. Benzeylcumylamim, CioHis'NPLBz, prepared 
from cumylamine and benzoic chloride, crystsdlises in lustrous plates 
which melt at 93° ; it is readily soluble in alcohol and benzene. Di- 
mmmylommide, CioHig'KH'OO-CGj’ifii'OioHis, is a, ‘v^hite crystalline 



774 


ABSTRACTS OF CHEMICAL PAPERS. 


powder melting at 181—182°. Dicumenylcarbamide (Raab, tin's 
Journal, 1877, ii, 894) prepared by the action of carbonyl chloride on 
oumylamine dissolved in benzene, melts at 118° (not 122 ). Para- 
tohjlcummylcarlamiie, CioHu-NH-CO-NH-CoHiMe, prepared by mix¬ 
ing ethereal solutions of cnmylamine and paratolyl cyanate, crystallises 
from alcohol in white, matted needles of a satiny lustre, melts at 150°; 
it is readily soluble in alcohol, less so in ether. Allyhummylihioearh- 
amiie, CwHis-lSrH-CS-NH-CsHi, obtained from oumylamine and 
allylthiocarbimide, melts at 47°. Gumenylthiohydantoln hydrochloride, 

CioHi 3 -lSr:C<...,.„ I ^,HC1, is formed when cumenylthiocarbamide, 
CsH’CO 

dissolved in alcohol, is heated with chloracetic acid. It crystallises 
in colourless, Instioas crystals which melt at 225—235“ with decom¬ 
position, N* H. M. 

Diazoamido-compounds, By fi. Goldschmidt and Y. Badl 
(Bcr., 22, 933—942).— DisdiazohenzeueTnetbylamine, NrMe(N 2 Ph) 2 , is 
prepared by adding a solution ot diazobenzene chloride to 33 per cent* 
methyiamine. It crystallises in splendid, long, bright-yellow needles 
melting at 112—113°, and dissolves readily in ether and benzene. 
Boiling dilate sulphuric acid decomposes it with evolution of nitrogen 
and formation of methyiamine, aniline, methyl alcohol, phenol, and a 
small quantity of amidazobenzene* When reduced with zinc-dust 
and acetic acid in warm alcoholic solution, methyiamine and phenyl- 
hydrazine are formed. 

DisparadiazotolueneMethylamine^ NMe(N 2 ' 07 H 7 )s 5 is formed, together 
with paradiazotoluenedimethylamihe, by the action of paradiazo- 
toluene chloride (2 mols.) on methyiamine (1 mol.). It crystallises 
in yellow prisms, melts at 147°, and dissolves rather readily in warm 
ether, less in light petroleum and in alcohol. When boiled with 
dilute sulphuric acid, it is decomposed with evolution of nitrogen and 
foimation of methyiamine, methyl alcohol, paratoluidine and para- 
cresol, 

Paradiazotolumedimethylamine^ !NtMe 2 ‘N 2 ’ 06 H 4 Mej obtained in the 
preparation of the above compound when ordinary but not when pure 
methyiamine is employed, was also prepared by the action of para- 
diazotoluene chloride on dimethylamine. It forms colourless, rhombic 
plates, very readily soluble in ether and light petroleum, melts at 46*^, 
and distils very readily with steam. Hot dilute acids decompose it 
into dimethylamine, paracresol, and nitrogen. 

l)iBOTthQdiazo(miso%lmeihylamine^ NMe(N’2‘06H4*0Me)2, prepared frpm 
methyiamine and orthodiazoanisoil chloride, forms groups of yellow,^ 
transparent, pointed needles melting at 140—141'*. 

Dkparadiazoanisdilmetliylamine, crystallises from ether 

in matted, yellow needles melting at 111—112*^, 

Bisdiazoh&izme-ethylamine^ ]N’Et(H 4 Ph) 2 , is obtained by the action,6f 
^Sizobenzene chloride (2 mols.) on ethylamine (3 mols.). The oily 
product becomes almost solid in a few days and is then crystallised 
from ether.^ It melts at scarcely Tolatilises at all .with 

^team^ and is slightly decomposed by prolonged boiling mth water# 
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VisorihodiazoanisoUethylaminej NEt (Na* OeH^'OMe) 2 , crystallises 
from ether in small, thick, pjoldeu prisms melting at 130°. 

Dis^paradiazoanisoUethyiamine forms long, yellow needles melting 
at 114—115°. 

Disdiazuhenzeneallylamine, C 3 H 6 *!N‘(N‘ 2 p]i) 2 , prepared from allylamine 
(3 mols.) and diazobenzene chloride (2 mols.), crystallises from ether 
in yellow needles melting at 74°. 

Disparadiazotoluenealhjlaminey C 3 H 5 ']Sr(N 3 ’C 6 H 4 Me) 3 , forms long, 
yellow, matted needles melting at 85—87°. When boiled with dilute 
sulphuric acid, it is decomposed into aliyl alcohol, allylamine, para- 
cresol, and paratoluidine. N. H. M. 


Methylene-blue Group. By A, Beenthsen (Annalen, 251, 
1—97; compare Abstr., 1886, 53).—Methylene red, a bye-product in 
the manufacture of methylene-blue, has a constitution represented by 
C H 

the formula NMeaCl^ 1 and is consequently a derivative of 

JjT—S 


amidodimethylaniline. On reduction with zinc and hydrochloric 
acid, or with hydrogen sulphide, it is converted into amidodimethyl- 
aniline mercaptan. The same substance, accompanied by amidodi- 
methylanilinethiosulphonio acid, is formed by the action of alkalis on 
methylene-red. 

In order to prepare amidodirmthylamline mercaptan, the crude pro¬ 
duct of the action of zinc and hydj*ochloric acid on methylene-red is 
boiled to expel hydrogen .sulphide, ammonia is added to neutralise 
the greater part of the free acid present, and then a concentrated 
solution of sodium acetate added in sufficient quantity to produce a 
small precipitate. The liquid is filtered, and sodium acetate added until 
no further precipitation takes place. The precipdtated salt has the 
composition Zn( GsHuN'aSja. It is soluble in hydrochloric acid, strong 
acetic acid, and in sodium hydroxide solution. The alkaline solution 
absorbs oxygen, and the bisulphide is extracted from this liquid by 
ether. In a dilute solution of the mercaptan in hydrochJorio acid, a 
trace of ferzdc chloride produces a blue coloration changing to violet- 
brown and finally to blue. If the solution of mercaptan contains 
hydrogen sulphide, feme chloride produces a blue coloration changing 
to violet-brown and finally to methyJene-red. 

The mercaptan can also be prepax'cd by the action of zinc-dust on 
alkaline or* acid solutions of amidodimethylaniiinethiosulphohic acid 
or on the acid solutions of amidodimethylaniline bisulphide. It has 
not been isolated. It unites with acids and alkalis. The hydro¬ 
chloride is exceedingly soluble in alcohol and in water. 

Acetic chloride acts on the zinc salt of mercaptan in presence of 
benzene, yielding the hydrochloride of ethsnylamidQdimethylixnUine 
NT 

mercaptan, NMe^-CeHa^ g^CMe,HOL This salt crystallises in slender 


prisms and dissolves freely in water and in alcohol. The free base is 
ah oily liquid miscible with alcohol and ether. 

' MazothMimethylaniUmf N’Mes’CfiH3<C ^ formed by the 
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action of sodinTTi nitrite on a solution of tlie mercaptan zinc compound 
in sulplmric acid, bat a mucli better yield is obtained from amido- 
dimethylanilinetliiosulphonic acid. The product is freely soluble in 
ether, alcohol, benzene, and chldroform, and melts at 78°. ^ A solution 
of the diazo-compound in hydrochloric acid gives crystalline precipi¬ 
tates with platinic chloride, auric chloride, and potassium dichromate. 

BiimidodimethylaniUne hi sulphide ^ S 2 [ 0 fiHs(]SrH 2 )*NMe 2 ] 2 , is pre¬ 
pared by passing air through the mercaptan zinc compound suspended 
in dilute ammonia. The oxidised liquid is extracted with ether, and 
on evaporating the extract the hisnlphide remains as a thick oil, 
soluble in alcohol, ether, and benzene. It is also soluble in acids, but 
is reprecipitated from acid solutions by alkalis. The bisulphide is 
also formed by the action of alkalis on the thiosnlphonic acid or on 
methylene-red, and by boiling the thiosnlphonic acid with dilute sul¬ 
phuric acid. A solution of the bisulphide in benzene combines with 
sulphur to form a persulphide, which is also obtained as a bye-product 
in the preparation of the bisulphide. The persulphide melts at 97^^ 
and dissolves freely in alcohol and ether. It appears to have the 
composition C 82 H 4 oll!^ 8 S 6 . A trace of the compound dissolved in 
hydrochloric acid gives a purple coloration with ferric chloride; this 
is due to the formation of methylene-red. 

Amidodimethylamlinethiosulphonic acid, lIMe 2 * 06 H 3 (NH 2 )‘S’SO 3 H, 
is prepared by adding an alkali to a OT per cent, solution of methyl¬ 
ene-red, until the colour of the liquid is destroyed. If a precipitate 
is thrown down, it must be dissolved in hydrochloric acid and the 
solution decolorised by alkali. The alkaline liquid is slightly acidified 
with acetic acid and exposed to the air in shallow vessels for 24 hours^ 
A small quantity of ammonia is added and the mixture extracted with 
ether to remove the bisulphide. The liquid is feebly acidified with 
acetic acid, treated with charcoal, and evaporated. Paranoidodi- 
methylaniline yields a red oxidation product; this is converted into the 
thiosnlphonic acid by the addition of a mixture of aluminium sulphate 
and sodium thiosulphate to the acetic acid solution. The thiosul- 
phonic acid is also formed by the action of a strong solution of 
sulphurous acid on the mercaptan or bisulphide of amidodimethyU 
aniline. It is sparingly soluble in water and alcohol, but more soluble 
in alkalis and in acids than in water, and melts between X9S" and 204°. 
The dilute aqueous solution gives a purple coloration with traces of 
iodine or ferric chloride. The acid produces amorphous precipitates 
in solutions of mercnrio chloride, copper sulphate, and potassium 
dichromate. The hydrochloride crystallises in prisms. It dissociates, 
when brought in contact with water. 

Amidodiethylamlinethiosulphome add, NEt2*06Hs(]SrS2)*S"S03H, is 
most conveniently prepared by the action of potassium diohrbmate 
(3 grams) on a mixture of the zincochloride of amidodiethylaniline, 
OioHi^iISr 2 ,ZDpb ^ 2 H 2 O (12 grams) dissolved in water (90 q.c.),, 
aluminium sulphate (25 gmms), and sodium thiosulphate (20gra,ms), 
It crystallises in slender prisms, sparingly soluble in water and alcohol, 
but more soluble in alkalis and acids. The potassium ^ and sodium; 

are precipitated from concentrated solutions ^byAKcess of alkali. 
iSte acid melts between 228° and 230°. It closely resembles the 



ORGANIC CBnE3VnSTRT. 


777 


aTnidodimetliylaiiilinesulplionic acid in all its properties, and is con- 
Terted into par amid odietlijlaniline mercaptan by reduction with zinc- 
dust and bydrocbloric acid. 

The mercaptan, IsrEti*C 6 H 3 (lSrH 2 )*SH, closely resembles the cor¬ 
responding dimethyl-derivative. Ferric chloride and hydrogen 
sulphide convert it into a red compound analogous to methylene-red. 
By oxidising a mixture of the mercaptau and dimethyl aniline hydro¬ 
chloride, diethyldimethylindamine sulphide, a soluble green dye, is 
produced. 

BiazofliiodhthylmiUine^ ]NEt 2 *C 8 H 3 <^ prepared from amido- 

diethylanilinethiosulphonic acid, crystallises in needles of a yellow 
colour, melts at 106—107®, and dissolves freely in ether, alcohol, 
benzene, and in acids. 

Paramidodiethylaniline bisulphide, prepared by the addition of 
ammonium sulphide to a dilute solution of the sulphonic acid in 
ammonia, is a brownish-red oil. The hydrochloric acid solution gives 
a violet-purple coloration with ferric chloride. The picrate and thio¬ 
cyanate are deposited as crystalline precipitates on the addition of 
picric acid or potassium thiocyanate to a solution of the hydro¬ 
chloride. 

Tetramethylparnpbenylenediamine yields a thiosulphonic acid^ 
08H3(NMe2)2'S‘S03H, crystallising in rhombic plates. It is soluble in 
hot water and in acids, and melts between 175° and 182®. This com¬ 
pound does not yield a green indamine. On reduction with zinc and 
.hydrochloric acid, it is converted into the mercaptan, C 6 H 3 (NMe 2 )a*SH. 

Fam^hmyle^iediamineiMosulfhonio acid, C$Hs(N'H 2 ) 2 *S’S 03 H, is 
soluble in hot water. The addition of dimethylaniline hydrochloride 
and potassium dichromate produces a bluish-green coloration which 
changes to blue on boiling. Reduction with zinc-dust and hydro* 
chloric acid converts the thiosulphonic acid into the mercaptan, 
C 8 H 3 (I^H 2 ) 2 SH, and from this compound the bisulphide is obtained 
by the action of a solution of iodine. The bisulphide appears to be a 
yellow oil. It yields a crystalline picrate, freely soluble in alcohol. 


TeirameiJiylindamine thiomlplwnate, 


.3Sr*06H3(]SrMe2)^ 


prepared by oxidising a mixture of dimethylaniline and amidodi- 
methylanilinethiasulphonic acid with potassium dichromate and acetic 
acid. It forms an emerald-green powder containing ^ rnol. HaO, 
and is termed by th^ author sulphonic-green or insoluble-green. On 
reduction it yields a leuco-compound, tetramethyldiamidbdiphenyl- 
aminethiosulphonic acid, I7Mea*CfiS4‘NH*06H3(NMe2)*S*S03H. This 
compound dissolves readily in hot alcohol and in acids. It is preci¬ 
pitated from the hydrochloric acid solution by sodium acetate as a 
white or grey doceulent deposit, 

Tetmmethylmdamiyie sulphide, C 6 H 4 <[ 


NCeHaCNMea), 


]>S, obtained by 


oxidising a, mixture of amidodimethylaniline 'mercaptan and dimethjl- 
auiline, is an amorphous, bluish-green powder. It dissolves in water, 
forming a bluish-green solution. 4^1kalis produce a blue precipitate 
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in tills solution, Witli a tannin mordant, this componnd d 7 es calico 
green. When the piece is steamed, the green changes to blue owing 
to the conversion of the sulphide into methylene-bliie. The green 
aqneons solution turns pale greyish-violet on the addition of hydro¬ 
chloric acid, but the green colour is restored by sodium acetate. 
Beducing agents convert the soluble green into a leuco-compound. 
Tetramethylindamine snlphide is converted into the leuco-compound 
of methylene-blue by boiling with zinc chloride for two hours, and 
tetramethylindamine thiosnlphonate undergoes a similar change on 
boiling. 

Metbylene-blue forms with zinc chloride a crystalline double salt, 
2 CifiHi 8 N 3 SCl,ZnCl 2 + HaO, crystallising in copper-coloured prisms. 

Biethyldimethylindamine thiosulphonate resembles the analogous 
tetramethyl compound. 

Tetraef-hylindamine ihiosulplmnate forms green needles with a copper 
lustre. The sulphide is soluble in water, forming a green solution. 

DimethyUndamine thiomlplionate^ CJ 4 H 16 N 3 S 2 O 3 , prepared by oxidising 
a mixture of amidodiraetbylaniline-mercaptan thiosulpbonate and 
aniline hydrochloride, is an insoluble green compound. It is decom¬ 
posed by hot water, probably yielding dimethylleucothionine. A 
green precipitate is obtained on oxidising a mixture of aniline and 
amidodimethylaniline mercaptan ; it is converted into nnsymmetrical 
dimethylthionine by prolonged boiling with a dilute solution of feiTio 
chloride. 

BimetTiyUolmndamine tMosulphonate, Ci 5 Hi 7 N 3 S 203 , prepared from 
orthotoluidine and amidodimethylaniline thiosnlphonate, is a blnisb- 
grey powder. The snlphide dissolves in water forming a bluish-green 
solution. On boiling it is converted into dimethyltoluthionine, a 
metallic green powder. 

The oxidation of a mixture of dimethylaniline and para phenyl eue- 
diaminethiosulphonic acid yields a green compound, dimethylindamine 
thiosulplionate^ soluble in water. 

Methylene-violet is formed when potassium dichroinate is added to 
a mixture of phenol and tho zinc salt of amidodimethyl mercaptan. 

W. 0. w. 

Derivatives of Metamidobenzamide. By W. Schulze {Annah’^^ 
251, 158—173).—Metamidobenzamide, prepai^ed by the action of 
aqueous ammonium snlphide on metanitrobenzamide, melts at 78'—79®, 
and crystallises in monoclinic prisms; a : & : c = 0*6671: 1 : 1*0273 ; 
^ =: 70® 46^'. Dry hydrogen chloride converts it into the anhydrimtde 
of metamidobenzoic acid, N'H 2 *C 6 H 4 *CO*lIH’CO*C 6 H 4 *N’H 2 . TPhis com¬ 
pound is decomposed by alkalis, yielding ammonia and amidobenzoic 
acid, and by hydrochloric acid at 200 ®, with the formation of amido- 
benzamide and amidobenzoic chloride, which decompose, yielding 
amidobenzoic acid. 

Metadiazoamidobenzamide^ I^H 2 *CO*C 8 H 4 *N 2 *lTH*CflH 4 * 0 O*KriT 2 , is 
prepared by passing nitrons fumes into a well-cooled aleohoHc 
solution of metamidobenzamide. It is a yellowish, crystalline powder 
sparingly soluble in alcohol. The alcoholic solution gives a golden- 
yellow precipitate with silver nitrate. The diazo-compound interacts 
with^ phenol, yielding amidobenzamide meiuhBm(mddoaz 0 phmo\ 
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NH 3 *CO‘G 6 H 4 *N'a‘C 6 H 4 *OH, the latter melts at 195° and dissolves freely 
in alcohol, phenol, and alkalis, forming blood-red solutions* 

Diazoamidobenzamide is converted into metahydrazinebenzamide 
by reduction with stannous chloride or sodium sulphite. The hydro- 
chloiide, NHa'CO'CsHi'NaHajHCl, is a pink powder, freely soluble in 
water, dilute acids, and alkalis. 

, Metanitrohenzoylmetamidohenzamide^ 

]SrHa-C0-C«H4*NBL-C0«C6H4-]Sr02, 

prepared by heating amidobenzamide and nitrobenzoic chloride at 
210°, is a white, crystalline powder, soluble in phenol and alcohol. 
It melts at 223—224°, and at 270° loses a molecule of water, and 
yields a compound melting at 206—207°. It dissolves in alkalis with 
liberation of ammonia. The addition of hydrochloric acid to the 
alkaline solution precipitates metanitrobenzoylmetamidobenzoic acid 
as a white powder, freely soluble in alcohol, phenol, and chloroform. 

Metamidohenzoylmetamidoheri-zawide, prepared by reducing the 
nitro-compound with stannous chloride, forms a crystalline hydro¬ 
chloride, (Ci 4 Hi 3 l 5 r 302 ) 2 ,HGr + 7 H 2 O, soluble in hot water. The free 
base dissolves in 2777 parts of water at 12°, but it is freely soluble in 
alcohol, acetic acid, phenol, and aniline; it melts at 176°. The 
sulphate and nitrate are crystalline. 

The anhydrimide of metanitrobenzoic acid, 

K02-CaH4-C0*ITH'C0-GBM02, 

is prepared by heating at 200° a mixture of equivalent quantities of 
metanitrobenzamide and metanitrobenzoic chloride; it melts at 195°, 
and crystallises in pearly plates soluble in alcohol. W, C. W. 

Azo-compoimds of Salicaldehyde, Salicyl Alcohol, and Sali- 
cylamide. By E. Tummelet {Annalen, 251,174—187).— Salicalde^ 
Jiyde^razdbenzenehulphonio acid^ HS 08 *CeH 4 ’N 2 *C 6 H 3 ( 0 H)‘C 0 H, is 
olDtained in the form of the sodium salt by shaking together a mixture 
of diazosulphanilie acid, salicaldehyde, and an aqueous Solution of 
sodium hydroxide. After an interval of half an hour, the sodium 
salt is precipitated by the addition of acetic acid to the alkaline solu¬ 
tion* The sodium salt forms red crystals containing 2 mols. H 2 O, 
freely soluble in water. The free acid y prepared by adding sulphuric 
acid to the sodium salt, precipitatiiig with barium carbonate, and 
decomposing the barium salt with sulphuric acid. The acid forms 
minute, red crystals, freely soluble in alcohol and Water. The alcoholic 
solution deposits brownish-yellow plates containing 1 mol. alcohol. The 
acid melts at 232—235°. There are two crystalline barium salts, one 
OisHgBal^^BSO^ 4* 3HaO, is obtained by treating the free acid with 
barium carbonate, and the other, C 2 eHifiK 2 S 20 ioBa + 5H20, is pre¬ 
cipitated when barium chloride is added to the free acid. The 
sodium salts unite with hydroxylamine to yield a crystalline 
HaS 03 -aH 4 *]Sr 2 ^CeH 3 ( 0 H)*CH:N 0 H, and. with phenylhydrazine 
form a crystalline compound, NaS 03 ‘ 0 «H 4 *N 2 * 03 ]l^(OH)*CH!]N 2 HPh. 
The sodium salt is decomposed by bromine, yielding diazosulphanilie 
acid and dibi'omosalicaldehyde. ThedihrinUo-derivative melts at 85°, 
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and is freely soluble in benzene and cbloroforin. It crystallises in 
prisms. 

SaUcaldehydenieiazohenzenesul'phonic acid^ prepared from salicalde- 
byde and metamidobenzenesulpbonic acid, forms red plates freely 
solnbie in water and alcobol. It melts at 270'*. The sodium salt 
containing 2 mols. H 2 O and the barium salt, C 26 Hi 8 N 2 S 202 oBa + 5 H 2 O, 
are crystalline. 

Azobenzenesalicaldehyde, Ph*lI>*06H3(0H)*C0H, is prepared by 
adding diazobenzene chloride to a concentrated solution of salic- 
aldehyde in sodium hydroxide. An excess of alkali must be avoided. 
It forms yellow crystals, soluble in ether, chloroform, benzene, and hot 
alcohol. It melts at 128®. The sodium and lead salts and the oxime 
(melting at 147°) are crystalline. The phenylhydrazine compound 
crystallises in golden prisms and melts at 200°. 

Azobenzenesalicyl alcohol^ Ph*N 2 'C 8 H 3 (OH)*CH 2 *OH, crystallises in 
bronze-coloured plates and melts at 143—144°. It dissolves in alcohol, 
ether, and benzene. AzohenzenesaUcylarnide forms dark yellow needles 
soluble in ether, chloroform, and hydrocarbons, and melts at 235°. 
It is converted into the hydrochloride of amidosalicylic acid by reduc¬ 
tion with stannous chloride. 

BcdicijlarmdeparazohenzenesulpJi'Omc add crystallises in pale yellow 
needles soluble in water, alcohol, and dilute alcohol. It unites with 
bases, forming crystalline salts. W. C. W. 

Azo-compoxmds of Salicylic Acid. By L. Gjsbbk {Annalen^ 
‘251, 188—196).— AzmOrohenzenesalicylic acM^ 

]!T03-C8H4*N2-06H2(OH)'COOH, 

prepared by tbe action of diazonitrobenzene chloride on m alkaline 
solution of salicylic acid, forms minute reddisb-brown crystals, soluble 
in alcohol, ether, benzene, chloroform, acetic acid, and alkalis; it 
melts at 2.37° with decomposition, and yields a crystalline barium 
salt, OoeHisNeOioBa, The methyl salt crystallises in lemou-coloux’ed 
needles which melt at 167°. AzonitrohenzenaacetosaKcyltc acid is 
prepared by the action of acetic anhydride on azonitrobenzenesalioylic 
acid at 150°; it melts at 186° and is freely soluble iu alcohol, ether, 
and dilute alkalis^ The Se^sfoy^-derivative melts at 24-0°. Beduction 
with stannous chloride convwts azonitrobenzenesalioylic acid into 
amidosalicylic acid and phenj’^ediamine. The acid and its hydro¬ 
chloride are crystalline., A dilute alcoholic solution of azonitro- 
benzenesalicylic acid is reduced by potassium hydroxide and zinc-dust, 
yielding amidosalicylic acid and bydrazoaniline. When azonitro- 
benzenesalicylio acid is boiled with five times its weight of aniline, a 
crystalline compound of the composition Ph’hr 2 *C^^H 3 ph*]SrHPh, is 
obtained. It melts at 197° and dissolves easily in alcohol and benzene. 

a-Azonaphthalenesalicylic acid (P. P. Frankland, Trans., 188^), 
746), prepared from ot-diazonaphthalene and salicylic acid, melts 
at 2X2° with decomposition; it is soluble in alcohol, ether, benzene, 
and chloroform. When heated with aniline,, it yields a crystalline 
compound., Oi^7*N2*‘OeH3Ph’]i3'HPh, melting at 197°, ^^Azofiiajph* 
add crystallises in yellow needles,,soluble in aioohol> 
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ether, "benzene, and acetic acid. It melts at 233°. When heated with 
aniline, it yields a crystalline compound, soluble in benzene and 
melting at 236°. W, G. W. 

Ethyl Bromodmitrophenylacetoacetate. By C. L. Jackson 
and G. D. Moore (Ber., 22,990—991 ).—Ethyl hroniodinifrophenylaceto- 
acetate, C 0 Me’ 0 H( 06 H 2 N 204 Br)-C 00 Et, is prepared by adding an 
alcoholic solution of ethyl sodacetoacetate (3 mols.) to tiubromodi- 
nitrobenzene dissolved in dry benzene; to finish the reaction, the 
mixture is heated in a water-bath in a refiux apparatus for an hour. 
It crystallises from alcohol in yellow, rhombic plates melting at 
It has acid properties, and yields a deep red, readily soluble sodiuTn 
salt When boiled with sulphui'ic acid (sp. gr. = 1'44), the ketone, 
C 0 Me*CH 2 *C 6 H 2 Br(ISr 02)25 is obtained. This forms colouidess needles 
melting at 118°. When the ketone is treated with aniline, a yellow, 
crystalline compound, C 0 Me*CH 3 ’ 0 eH 2 (NHPh)(N 02 ) 2 , melting at 
131°, is formed, which yields a deep red, amorphous sodium salt. 

N. H. M. 

Biamidobenzophexione. By H, Wichelhaxjs (Ber., 22, 988—989). 

-—To determine whether the diamidobenzophenone prepared by the 
author (Abstr., 1886, 362) is identical with Stadel and Sauer’s 
compound,, to which the melting point 172° was ascribed, the latter 
compound was prepared by Stadel and Sauer’s method (Abstr., 1879, 
242), and found to melt at 237°; the two substances ai’e, therefore, 
identical. 

Diamidobenzhydrol is best obtained by dissolving diamidobenzo- 
pheuone in absolute alcobol and gradually adding a slight excess of 
sodium amalgam. It is a white, crystalHae powder, dissolves spar¬ 
ingly in nentral solvents, but readily in acids, and melts at 98° 
»-Amidobenzopbenone, the hydrol, and the sulphonic acids yield 
tetrazo-dyes, chiefiy suitable for dyeing cotton-wool (Deut. Eeichs- 
patent, 39958,1886). 

i»-Diamidobenzophenone and resorcinol yield a yellow dye, probably 
of the formhla C0(]572*C6Hi)2(C«Hfi02)2- The dye from diamidobenzo¬ 
phenone and «-naphthol is readily obtained in lustrous, green crystals; 
it dyes fibres reddisb-brown, N*. H. M. 

4 

Behaviour of Ketones and Aldehydes towards Sodixun in 
presence of Indifferent Solvents- By E. Beckhakn (Ber., 22, 
912—916).—^When benzophenone is treated with sodium in ethereal 
solution, it yields a dark blue, crystalline sodium-derivative, which is 
very unstable in the air; this compound is converted into benzhjdrol 
when decomposed with water, and yields a salt of benzylic acid when 
treated consecutively with water and carbonic anhydride. , 

^-Phenyl naphthyl ketone, when treated in like manner, gives, 
naphthyl carbinol, melting at 86'5°, and ^-phenylnaphihyl’- 
glyoollic acid, Benzil and benzoin yield, principally bydrobenzoin 
(m- p. 135°), whether carbonic anhydride is employed or not. 

Acetophenone, and benzaldehyde^ .when treated with sodium in 
, VOL. LVr,' " ^ ^ ^ 
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etliereal solution and then with water, or water and carbonic anhy¬ 
dride, yield chiefly pinacones, whilst acetone itself, besides pinacone, 
gives large quantities of products of higher boiling point. 

Camphocarboxylic acid gives, under certain conditions, a crystal¬ 
line oxime, melting at 160°, and the ethyl salt of this acid yields a 
sodium-derivative. 5^- S. K. 

1: 4'“Tetraliydrdnaplitliyleiiediamine. By E. Bambeegisr and 
J. Hoskti^s-Abeahall {Ber., 22,948 — 951; compare this voL,p. 717). 

,—1 : 4i-‘TetraliyclronaplitJiylened{aminef 

CjoHioCNHO. [Ka2,H: (H^a: = 1 : 2 : 3 : 4 : 4'], 

is prepared by adding sodium (18—20 grams) in portions of 4 or 5 
grams to 1 : 4'-naphthylenediamine (m. p. 189°, 14.grams) dissolved 
in boiling amyl alcohol (200 grams) and extracting with dilute 
hydrochloric acid. The acid solution is evaporated until most of 
the sodium chloride separates, filtered, and precipitated with soda. 
The base is extracted with ether, and damp carbonic anhydride 
passed through the solution until the base is completely precipitated 
as carbonate. The base is either purified as sulphate or the free base is 
distilled under 60 mm. pressure. It forms splendid, white crystals 
which gradually become coloured when exposed to air, dissolves readily 
in the usual organic solvents, melts at 77°, boils at 264° under 60 mm, 
p3Pessure, almost without decomposition, and distils only slowly with 
steam. The free base gives no coloration with ferric chloride in the 
cold, but a deep-red colour when heated. The mrbonaie is a lustrous, 
crystalline powder; -the sulphate, CioHuNii,H 2 S 04 -f- 2 H 2 O, crystal¬ 
lises in thick, clear, lustrous, tridinio prisms, a : h t c ^ 
0*8239 : 1: 0‘8285, readily soluble in water, very sparingly in ethyl 
or amyl alcohol. The hydrochloride, OioHu]Sr2,2H01, crystallises in 
splendid, strongly refractive, rhombic prisms, 

o : 5 : c = 0*574 : 1 : 0*906, 

dissolves readily in water, sparingly in alcohol. The platinochloride^ 
OioHi 4 lT 2 ,H 2 PtCl(;,' forms thick, orange-coloured, lustrous prisms; the 
basic CioHi4lSrs,H2PtCl6 + CioHuNsj is a yellow, crystalline sub¬ 
stance readily soluble in mineral acids. The oxalate and picraie ax*e 
readily soluble in water, V N. H. M. 

1:4'-Tetrahydronaplith.yleHediai^ and ^-Tetrahydro- 
napMhylamine. By E. Bakbeegek and J, Bmuim (Ber., 22, 
951 “ 968). — BiacetyUetrahydronaphthylenediamine, OufiisNsOss 
[(]lirHAc )3 = 1 : 4'], is prepared by mixing the hyda^odiamihe base 
(1 mol.) with acetic anhydride (1*5 mol.); the reaction at once takes 
place with explosive’ violence, and is finished by heating the mixture 
on a water-bath for an hour. It crystallises in concentrically grouped, 
Blender prisms of a silky lustre, dissolves readily in alcohol, less in 
chloroform, ether, and benzene, and melts at 262°. It does noj? react 
with bromine, and dissolves in chloroform. 
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1 : ^^-Tetrahydronaplithylenediamine tetraJiydroamidonaplithyl tliio^ 
carbamate^ ]SrH 2 *OioHio‘NH*CS*SH,]SrH 3 ’OioHio*NH 3 , separates as a 
lustrous, crystalline powder, when an ethereal solution of the base is 
added by drops to a cooled ethereal solution of carbon bisulphide. It 
naelts at 145°, The salts are rather readily soluble. It unites with 
diazo-compounds, yielding dyes. 

BiamidotetrahydronaplitTiyliMoGarhamide, CS (NH*OioHio*ITH 2 ) 2 , is 
formed when the compound just described is boiled with alcohol in a 
redux apparatus until no more hydrogen sulphide is given off, and is 
.purified by conversion into the sulphate. It dissolves readily in 
alcohol, and melts at 155°. 

J)ia>midoditetTaliydronapWiylcarhamide, 00(N'H‘CioHio’l^H2)2, is 
obtained by boiling an alcoholic solution of the thiocarbamate with 
lead osdde until- no more lead sulphide is formed. It is filtered 
boiling, evaporated down, and, while still hot, treated with warm 
water until a permanent turbidity is produced. On stirring well 
with a glass rod, the carbamide separates as a white, crystalline 
powder. It is readily soluble in alcohol, softens at 70°, and decom¬ 
poses at 135° with a slight evolution of gas. Like the sulphur- 
derivatives, the compound has basic properties, can be diazotised, and 
yields dyes with diazo-compounds. platmooliloride and mercuro* 
chloride were prepared. 

BiteirahjdronapJithylditMccarlamide^ 

prepared by boiling the hydro-base, CioHuI72, with an excess of carhon 
bisulphide in alcoholic solution in a reflux apparatus until no more 
hydrogen sulphide is evolved, treating with water, evaporating down, 
and filtering. It separates as a white, crystalline powder which dis¬ 
solves readily in alcohol, and melts at 175° with evolution of gas. It 
reacts neutral, is insoluble in acids, and cannot be diazotised. 

Tetrahydro-1 ; 4i-amidonaphth{izo-p~naphthylaminei 

02oH2oI^ 4 : Ka'OioHe-NHa = 1 : 4^, 

is prepared by adding a solution of tetrahydronaphthylenediamine 
hydrochloride (2 grams) and sodium nitrite (0'6 gmm) to a slightly 
warm alcoholic solution o£ p-naphthylamine (1*2 gram ); alcohol is 
added until the crystals of naphthylamine hydrochloride redissolve. 
Sodium acetate is then added, so that there is only a small amount of 
free hydrochloric acid present in the solution. After some hours, an 
excess of sodium acetate is added and the precipitate crystallised from 
aloohoL It forms orange-red prisms with a metallic lustre, dissolves 
readily iu alcohol, sparingly in water, amd melts at 262° with violent 
decomposition. It dissolves in strong hydrochloric acid with dark 
violet-carmine colour which changes to bright Bordeaux-red on dilut¬ 
ing with water. ’ ' 

TetrahydroamidonapMhal, OioH^HO [IHH 2 1 OH = 1 : 
tained when the diazo-solution prepared from tetrahydronaphihylene- 
diamine hydrochloride (4 grams) is diluted with about an egual volume’ 
of water, treated with animal charcoal, and heated until nitrogen ceases 
to be eyolyed. The free base is a colourless oil of a sharp ammoniacal 
odour. It is insoluble,in aqueous alkalis. ,It gives a deep, reddish- 
^ '' 3^2 
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brown colour witL. ferric chloride when heated. The hydrochloride 
crystallises from water in long* needles of a glassy lustre, melting at 
220®; the picrate forms branched, lustrous needles. The dia-cetyU 
compound^ OuHnlS^Os, forms lustrous, white needles, melts at 
15X—151*5'’, and is readily soluble in alcohol, insoluble in acids and 
alkalis. 

SulpTiophenylazotetrahydroftmidonaphihol, 

Gi.Bu'NsO, [NHa : OH : Ha-CsHrSOsH = 1:4’: 1'], 

is farmed when the hydrochloride of the compound just described is 
treated with diazobenzenesulphonic acid suspended in water; after 
some time the dye is precipitated with a mineral acid, when it sepa¬ 
rates in lemon-coloured flakes. It crystallises from water in lustrous 
rosettes. The aqueous solution of the sodium .salt has^a dark 
Bordeaux-red colour. The solution of the hydrochloride has a splendid 
carmine colour. 

Tetrahydroamidonaphthylhydrazine^ CioHisHs [lSrH 2 : H2H3 = 1 : 4'], 
is prepared by adding a solution of stannous chloride (14 grams) in 
strong hydrochloric acid to a cooled diazotised solution of hydro- 
naphthylenediamine (6 grams). The free base is a slightly brown 
oil which becomes thick when cooled by a freezing mixture. The 
hydrochloride crystallises in well-formed, concentricaHy grouped, 
lustrous prisms and in lozenge-shaped plates melting at 268°. 

pi'TetrahydronaphthylammeyGiolELii^E^^i is formed when a 10 per cent, 
solution of copper.sulphate is added by drops to a solution of tetra- 
hydroamidonaphthylhydrazine (8 grams) in water (15 to 20 parts), 
heated on a water-bath until the solution is coloured permanently 
blue, Tbe product is treated with soda and the oil distilled in steam 
until the distillate is no longer alkaline. It is then acidified and 
evaporated down. The free base as obtained from the hydrochloride 
is dried with potash and then with baryta and distilled. It is a clear, 
viscid oil, boils at 246*5®, and dissolves in the usual organic solvents 
without difficulty. It resembles iu its px’operties Bamberger and 
Muller’s /8-tetrahydrouaphthyiamme, (Abstr., 1888, 599). It cannot 
be diazotised, and does not yield dyes with diazo-compounds. Tt gives 
a reddish-brown coloration with ferric chloride when heated. The 
hydrochloride, CioHiaN.HCl, forms splendid, lustrous needles readily 
soluble in water; the platitiochloride (with 2 mols. HaO) crystallises 
in long, wide, lustrous, orange-coloured prisms melting at 190®, with 
evolution of gas; the nitrite, CioHishTjHNOa, crystallises in splendid 
long, lustrous needles melting at 138—; it is not decomposed by 
boiling water. The carhomte and piarate are also described. The 
acetyl-derivative, OioHn-HHAc, forms long prisms or hairdike needle^ 
•of a silky lustre, soluble iu hot water, alcohol, &o., and melts at 
148—149°, ' . 

^ Biamhenzene-a-teiraliydronaphtliyhimine, N‘2Ph»!N'H‘Gio5n» is pre¬ 
pared by adding crystallised diazobenzene.nitrate (1 mol.) to «-teira- 
hydronaphthylamine (2 mols.) suspended in water, the whole being 
Isept cold. After being kept at 0*^ for four to five hours, the water is 

S d off and the reddish-yellow oil which remains washed a few 
with wato,. dissolved in ether, and dried with, calcium chloride*. 
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It is obtained as a syrupy oil wHcli, ivlien kept at a winter tempera¬ 
ture, solidiiies, forming lustrous, yellow needles. The jpicrate crys¬ 
tallises in long, sulpliur-coloured needles of a silky lustre, dissolves 
readily in alcohol, rather readily in boiling water, and is insoluble in 
ether; it darkens at 215^^, and melts with violent evolution of gas at 
229—280°. 

When tetrahydro-l : 5-naphthylamine is oxidised with 3 per cent, 
potassium permanganate in presence of sodium carbonate, phthalic 
and orthocarboxyhydrocinnamic acids are formed. N. H. M, 


Specific Voltime of Camphor and of Borneol. By M. 
Kuhaba {Amer. Chem. 11, 244—248).—The mean of the author’s 
11 determinations gives 0*8110 as the specific gravity of camphor at 
its boiling point (205*3°) ; the specific volume of camphor is therefore 
187*42. 

The specific gravity of borneol (mean of six determinations) is 
0*8083 at its boiling point (209*7°) ; from this its specific volume is 
190*5. 

The calculated specific volume of camphor and borneol, taking 
Kopp’s values for the atomic volumes of carbon (11), hydrogen (5*5) 
and oxygen (12*2 for ketones and 7*8 for alcohols), and regarding 
camphor as a ketone and borneol as an alcohol, are 210*2 and 216*8 
respectively j these numbers are far difierent from the experimental 
values. 

On the other hand, with Loschmidt’s values (0 = 14 for half the 
earhon-a^toms in benzene and 11 for the other half, H = 3*5 and 
0 = 12*2 and 7*8) the calculated specific volumes beconje 187’2 and 
189*8 respectively, closely agreeing with the experimental values. 

The author has adopted* the last-mentioned values for carbon^ 
hydrogen, and oxygen in calculating the specific volumes of other 
benzene-derivatives, and finds that they give results agreeing much 
more closely with experimental numbers than do Kopp’s values. 

He concludes that either Kachler^s (this Journal, 1872, 1012) or 
Eanonnikofi’s (Ber., 16, 3051) formula for camphor is correct, and 
that borneol is the corresponding alcohol. A. G. B* 


Piaselenoles, By 0. Hiksbeko (Ber., 22, 
paselmole^ is obtained when selenious acid f 1 mol.) is 

added to an aqueous solution of toluylenediamine and the mixture 
heated at about 80° to complete the reaction. The solution is slightly 
acidified with hydrochloric acid, extracted with ether, and the product 
. recrystallised from dilute alcohoL The formation of a selenole may 
be employed as a very delicate test for selenious acid or for orthodi¬ 
aminos as, even when very small quantities (less than 1 milligraih) 
are taken, the product can be readily^ identified by its smell, its very 
slight solubility, and by the^ formation of a green periodide on the 
addition of hyd^odic acid. ' ’ 

Methylpiaselenole crystallises, in long, ealouHess needles, melts at 
72-^73 , and boils at 267 ° (uncorr.), the, vapours possessing a strong 
qnmoxaiinedike smell. , It is r^adify soluble in'bther and moderately 
so ta alcohol, bnt only sjjarihgly in boM water. The salts with mineral 
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acids are yellow and are decomposed hj water. Tlie hydrochloride 
and the reddish-yellow, crystalline platinocliloride are sparingly, 
soluble in concentrated hydrochloric acxd.^ Methylpiaselenole shows 
great similarity with the quinoxalines; it is very stable^ towards 
oxidising agents such as potassium dichromate and sulphuric acid or 
nitric acid, but it is readily reduced, yielding diamidotoluene and 
selenium, when treated with stannous chloride and hydrochloric acid 
or when boiled with tin and concentrated hydrochloric acid. When 
treated with bromine in chloroform solution, it gives a yellow, 
sparingly soluble perbromide which, on exposure to the air or when 
warmed with water, is converted into a colourless bromo-substitution 
product. In a solution of the base, concentrated hydriodic acid con¬ 
taining free iodine produces a green precipitate; this compound con¬ 
tains iodine, and crystallises from potassium iodide in yellowish plates, 
but when boiled with water for a long time it is reconverted into 
methylpiaselenole. 

As methylpiaselenole does not react with nitrous acid or with 
acetic anhydride, its constitution is either C 6 H 4 Me<^>Se or 

O.HiMe<g>Se. 

When a concentrated, aqueous solution of methyltoluylenediamine 
is treated with selenious acid (1 mol.) an intensely yellow coloration 
is produced, and the solution contains, in all probability, the very 
readily soluble ummonium lose OTHglTsSeMe'OH. On adding mineral 
acids to the solution, yellow, readily soluble salts are formed, but 
hydriodic acid precipitates a ^enedide which has probably the com¬ 
position CTHeNaSeMels + HI. 

Na^Jiihapiaselmohy GioHeH^Se, is obtained in brown needles when 
selenious acid is added to a hot, aqueous solution of <j8-^-naphthylene- 
diamine sulphate and sodium acetate. It crystallises from alcohol in 
slightly brown needles, melts at 128—129®, and is I'eadily soluble in 
ether and moderately so in alcohol, but only sparingly in water. It 
dissolves in concentrated sulpbuiuc acid with an intense yellow 
coloration, but it is reprecipitated when the solution is largely 
diluted. When nitric acid is added to the solution in concentrated 
sulphuric acid, a yellow nitro-compound is produced. The base, like 
the preceding compound, is very Stable towards oxidising agents, but 
is readily reduced and converted into naphthylenediamine. 

F, S. K, 

Adenine. By G, Thoiss . (Zeit phy$ioh Ohem., 13,, 395*—398 ; 
compare Abstr,, 1885, .566, 1080; 1886, 566).—Kossel has already 
shown that adenine contains a hydrogen-atom which is replaceable by 
acid radicles. The present communimtion relates to the substitution 
pi this atom by alcohol radicles. Methyl and benzyl substiijution 
products were prepared,^ the latter in a pure condition; from it 
' benzjladenine hy drochloride, sulphate, and nitrate were prepared. 

.’Ajlepine end hyp^nthine contain a group, qaXhi admyt 

^ adenylimide; hypox:antHne (05?lAlS:fP) is 
^ The question whether the hydrbgen di^teceable by 
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benzyl is in tbe adenyl, or in tlie imide-gronp was investigated, and 
it was found that by nitrous acid benzyladenine is converted into 
benzylhypoxanthine. The hydrogen-atom in question is therefore 
contained in the adenyl-group. W, D, H, 

Solution and Precipitation of Proteids by Salts.' By P. 
lilMBOURG (^Zeit ^liydoL Chem., 13, 450—463).—The change that 
fibrin undergoes when dissolved in saline solutions has been pre¬ 
viously investigated by others (Hasebroek, Abstr., 1887, 609; Green, 
Abstr., 1888, 304), and the results obtained in the present research 
are mainly confirmatory of these former investigations; the chief 
proteids that enter into solution are globulins; a certain amount of 
a peptone-like substance was also found; albumin is absent. Casein 
undergoes somewhat similar changes, and this takes place without the 
simultaneous occurrence of pntrefaction. The conclnding portion of 
the paper is devoted to showing how variable an element the heat 
coagulation temperature of a proteid is, depending on the nature and 
strength of its saline solvent, as well as on the reaction of the solution 
(compare Halliburton, J", Fhysiol., 5). W, D, H. 

Blood Pigments, By P. Hoppe-Setleb (Zeii. physiol. Ghem.^ 13, 
477—496).-—The red corpuscles difier from typical animal cells in 
their high percentage of solid constituents. Their pigment is seem¬ 
ingly not luixed with, protoplasm, but takes the place of proto¬ 
plasm. The other solids are cholesterin, lecithin, potassium phosphate, 
and a small quantity of proteid. It is necessary to draw a distinction 
between the pigment in the corpuscles and the pigments oxy- 
hesmoglobin and haemoglobin separated from the corpuscles. The 
names arterin and phlebin are suggested for the arterial and venous 
pigments respectively, as contained in the corpuscles. These are 
probably compounds of oxyhemoglobin and hemoglobiu respectively 
with, lecithin. The chief differences between the corpuscular pig- 
meats and those separated from the corpuscles are:—(1.) The 
corpuscular pigments are insoluble; hemoglobin and Axyhemoglobin 
are soluble in the plasma and serum of the blood. (2.) The corpus¬ 
cular pigments do hot crystallise, give oS oxygen readily in a vacuum, 
and decompose hydrogen peroxide readily; hsemCglobin atid oxy- 
hsemoglobin behave in all these points in the opposite manner. 
(3.) The arterial corpuscular pigment is not altered by a weak solu¬ 
tion of potassium ferricyanxde, whereas oxyheemoglobih is Converted 
into methssmoglobim 

. The group which unites with respiratory oxygen is, however, the 
^me both in the* corpuscnlar pigment and in hsemoglobin. The 
spectroscopic, appearances of ;the pigments within and without the 
corpuscles are also the same. That; hpwevOr, no pyroof that the 
pigments are, the same inside and ontsidb the co^uscles, b^ause the 
haemoglobins of different animals differ in percentage composition, 
solubility, and crystalline fohn, but all are alike spectroscopically. 
Hnch the same may be said for chlqropli^Ill ^Moh shows the typical 
band between B and 0 in the leav^, s^d m ite decomposition-pro- 
such as cHoi^phyUan and i^:soap. Even hsemochromogen 



788 


ABSTEAOTS OF OHEMOAL PAPERS. 


(Stokes’ reduced Isematin) gives a band very like that of hemo¬ 
globin; and if the oxygen in oxyhemoglobin be replaced by carbonic 
oxide or nitric oxide, the spectroscopic bands remain almost un- 
altered. 

The carbonic oxide from CO-haBmoglobin is not displaced at the 
ordinary temperature, by passing a stream of hydrogen through its 
solutions for six hours; but at IS"" the carbonic oxide is entirely dis¬ 
placed by this means in 1—2 hours. 

If an aqueous solution of OO-hesmoglobin is heated to boiling, or 
to 125®, it is coagulated, but the red precipitate still shows the two 
typical absorption-bands. The hands also remain unaifected after 
treatment with dilute sulphuric acid in the cold: on heating, how¬ 
ever, hsematoporpbyrin is formed. 

If an aqueous solution of CO-hsemoglobin is heated with sodium 
hydroxide in the absence of oxygen, reddish-black crystals are 
deposited at 98—100°, which, when redissolved, show the same bands 
as in the original solution. These crystals consist of carbonic oxide 
hsBmochromogen. Similar crystals of hmmochromogen are obtained 
by treating a solution of hsemoglobin in the same way. 

The following measnrenaents of the bands in wave-lengths were 
made 


a Band. 

Hssmochromogen .,. • 5653—5474 

CO-hamoglobin 5825—5616 

CO-haemochromogen .. 6825—5616 


$ Band. 

6269—5139 

5505—5222 

6500—6222 


Carbonic oxide hemoglobin was heated with alkali in a tube in 
connection with a mercurial manometer, but there was no change in 
the tension of the gas after the decomposition had been completed: 
In another series of experiments, pure hasmatiu was brought into 
contact with carbonic oxide, but no change in the volume of the gas took 
place: thus hamatin does not form a compound with it; but in other 
cases, where the h^matin was first converted into hmmochromogen, 
either by potassium hydrosulphide or sodium hydrogen sulphite, there 
was a diminution of the gas, corresponding with the amount absorbed 
to form GO-hsemochromogen. In all probability, therefore, it is heemo- 
chromogen which, in the red corpuscles and in oxyhemoglobin, is 
combined with respiratory oxygen, and in OO^heemoglobin is com¬ 
bined with carbonic oxide; 1 mol. of carbonic oxide (GO) replacing 
one of oxygen (O 2 ). 

The substance hsematin can be formed by oxidising hsemoohro- 
mogen; but it contains less oxygen than does oxyhsemochromogen; 
in the formation of hsematin, from oxyhsemoglobin, a certain quantity 
of the oxygen is used up in oxidation processes. It is also regarded 
probable that hsemochromogen is a ferrous compound, while 
hsematin is a ferric componnd. W* D* H. 

Bl^k Pigment of the Choroid. By E. HmsOHmn (Zeit. 

13, 407*—431}.-—Scherer (Annalefi^ 40) was the first 
to investigate this pigment ; this and allied pigments in melanotio 
sarcomata have since been examined by 0, Sohiaidt, Dressler,^ Pribram 
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(Ohm. Oenir.y 1866, 397), ITencki (Abstr., 1888, 976), Momer (Abstr., 
18S7,168), and otters. 

Nencki concludes that as melanin contains snlpbnr and no iron, it 
cannot be a derivatiye of h^matin, as Lehmann (Handbuch ^fhysioL 
Chem.^ 166) originally considered. 

^ Scherer’s elementary analyses are faulty, as his method of prepara¬ 
tion of the pigment (from the eyes of oxen) left it contaminated with 
proteid material; he also reckoned sulphur as oxygen. 

Nencki and Sieber got rid of proteids by digesting the pigment 
(which is only soluble in alkalis and concentrated mineral acids) with 
10 per cent, hydrochloric acid, but their analyses from the eyes of 
different animals did not correspond very well. 

The present research was undertaken for the purpose of ascertain¬ 
ing whether or not this pigment belongs to the class of humous 
substances (Hoppe-Seyler, this vol., p. 286; Udranzsky, Abstr., 1888, 
180). No attempt was made to separate the different histological 
elements tliat contain black or brown pigment in the choroid, but the 
whole coat was taken, well washed with many litres of water, ether, 
alcohol, and 5 per c^^;i^iydrochloric acid; the remaining pigment 
, was dissolved by 2 per cent, potassium hydroxide. From this 

it was reprecipitated by acid and washed as before. 

The pigment so obtained contained nitrogen, but neither sulphur 
nor iron. Its solubilities and behaviour to reducing agents (chlorine, 
hydrogen peroxide, &c,) are described. 

It Was fused with alkali in a retort, and the distillate and residue 
were examined. In the distillate, the chief substance present was 
ammonia; only a small quantity of amines was found. In the 
residue, no catechol and no protocatechuic acid, but abundance of 
oxalic acid, and perhaps fatty acids in small quantities, were present. 
After fusing the pigment with alkali, the residue was insoluble in 
alcohol, and was free from ash. This residue has the mean percent¬ 
age composition 0, 65"82; H, 4T3; 0, 80'05. 

These facts certainly lend no support to the supposition that this 
pigment is related to humous substances. W. D. H. 


Physiological Chemistry. 


Amoimt of Iron in Foetal Tissues. By G. Botgx (Zeit ^hyml. 
Ohem.y 13, 399—406).—The mineral constituents of milk are present 
in the same proportion as they are contained in the foetal tissues. 
This is, however, not true with regard to the iron^ as is illustrated by 
the following analysis. . 

100 parts by weight of ash contain:— 
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In new-bom dog. In dog’s milk. 


K^O . 11*42 14-98 

. 10*64 8-80 

CaO . 29-52 27-24 

1VfgO .. 1*82 1'54 

EeA. 0-72 0-12 

P.O 5 .. 39*42 34-22 

Cl .. 8-35 16-90 


101-89 103-80 

Oxygen equivalent of the Cl . -.. 1*88 3*81 

100*00 . 100-00 

The milk ash is rather richer in potash and poorer in soda than 
that of the new-born dog; this is easily explained by the fact that in 
the growing young animal, the potash-rich muscular tissue is increas¬ 
ing and the soda-rich cartilaginous tissue is diminishing. The higher 
percentage of chlorine is also explicable, as the chlorides not only 
serve to build up tissues, but also act largely as solvents in removing 
the end-products of metabolism through the kidneys, The most 
remarkable fact brought out by the analyses is that the percentage of 
iron in the milk is only one-sixth of that in the foetal tissues. It 
would seem*, therefore, as though the maternal organism gave to the 
young six times more of the other inorganic constituents than it 
needs. The explanation bt this apparent contradiction appears to be 
that the foetus obtains the greater part of its supply of irou before 
birth through the placental circulation. Analyses are given which 
illustrate the fact that a kilogram of body-weight contains less and 
less iron as the young animal grows. The mother has two ways in 
which to nourish the young: the first by the placenta, the second by 
the milk; the explanation that iron is given chiefly by the former is 
that it is the more certain, because of the diflSoulties of absorbing irou 
from tbe alimentary canal, and the danger that the hoematogenous 
compounds may become the pi^ey of bacteria. 

It is also regarded as probable that the lai'ge quantity of iron which 
the mother gives to the foetus is not all derived from the mothex‘’s 
food during the relatively short period of pregnancy, hut that a 
storage of iron occurs in the maternal organs in readiness for the 
embryo. This begins apparently some time before the first concep¬ 
tion, and may explain the occurrence of chlorosis at the age of puberty. 

W. D. H. 

Adenine, Guanine, and tlieir Derivatives- By S. SoniNULUE 
(Zeit physiol, Gheni», 13, 432—444).—In earlier quantitative, esti¬ 
mations of nitrogenous bases in organic tissues, adenine has been 
partly ireckoned as hypoxanthine, partly as guanine. The following 
method will serve for the estimation of these substances wben con¬ 
tained in a mixture. They are dissolved in dilute hydrochloric acid; 

solution is made alkaline with ammonia, and precipitated with 
sajmmoniacal silver solution. The precipitate is warmed, allowed to 
and washed with water containing ammonia*, It is 
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tlieia ireated ’witL. nitric acid and carloainide, heated on the water- 
hatb, and filtered. To the filtrate, silver nitrate is added; it is left 
for 12 hours, and filtered. The precipitate is washed free from acid 
hy cold water, then digested with hot ammonia and water; by this 
means the original silver oxide compounds are obtained again. To 
this, silver nitrate is again added, the precipitate collected and washed 
with water, suspended in water, and decomposed with hydrogen 
sulphide, and some dilute ammoninm sulphide. The silver sulphide 
is filtered ofi, and the clear filtrate (a) contains the whole of the 
adenine and hypoxanthine, and part of the gnanine in solution. The 
rest of the guanine is mixed with the precipitate, and can be dissolved 
out from it by hydrochloric acid, and precipitated from this solution 
by ammonia; this is collected, and to it is added the guanine in the 
filtrate (a), which is precipitated therefrom by digestion with ammonia 
on the water-bath. It is finally dried at 110® and weighed. The 
filtrate (a), freed from guanine, contains adenine and hypoxanthine, 
and these are weighed together after evaporation. In the mixture a 
nitrogen estimation is made, and the relative amounts of the two 
bases thus calculated. Xauthine can be estimated as xanthinate of 
silver. 

This method gave, in a control experiment, a slight loss of guanine 
and adenine, and a slight gain of hypoxanthine, which is probably 
derived from decomposition of the adenine. 

Applied to certain animal organs, the results were as follows: the 
numbers are percentages for the dry organs:— 

Adenine. Hypoxanthine. Ouanine. Xanthine. 

Ox testis .;.. none . . 0’281 OT77 0'222 

Spermatozoa of carp. 2*27S . 0*309 none 0'36 

Calf’s thymus. 1*919 0*218 0*071 ,0*360 

The relatively high percentage (corresponding with 7*15 per cent, of 
the total nitrogen) in the thymns,‘a richly cellular organ, is especially, 
noteworthy. 

An important question is, What part do these bases pky in meta¬ 
bolism ? Epssel considers that*the lfH*-gronp of adenine and guanine 
is replaced by 0. Taking the result of putrefaction processes as an 
indication of what occurs within the living animal, this view was 
fully confirmed; adenine by the activity of putrefaction processes is 
changed into hypoxanthine, guanine into xanthine. In another expe¬ 
riment, yeast was allowed to undergo self-fermentation, and analysed 
at intervals with the following resnlts:— 



Xreah 

After 

After 

After 


yeasti. 

24 hours. 

48hdhrs. 

72 hours. 

Adenine 

0-1735 

0-0346 

traces 

0 

Hypoxanthine . * 

0-3741 

0-2094 

0-197 

0 

-Grtianine . i.. • • 

0-115 

, 0-0104 

0-0711 

0 

Xanthine........ 

0-0982 

0-1009 

0-<^86 

0 


Tliese BHmberSj litmeTOT, gite answer W to wlietilier op 
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not adonino and guanine are transformed respectively into liypoxau’* 
thine and xantliine. 

Hnmaii Bile. By S. M. Copeman and W, B. Winstok (/. Fhysiol.f 
10 ,213—231).—The bile was obtained from a woman who suffered from 
obstruction of the common bile-duct due to a gall-stone. An external 
fistula was made by surgical means, and for some months the bile 
was collected and examined. Otherwise the woman was in perfect 
health. She died from other causes later. The case is thus a unique 
one, as in the few previously recorded cases where human bile has 
been obtained, cancer or other diseases have complicated matters. ^ 

The following is a resume of the results obtained:—Calculating 
from the amount secreted, it is estimated that the normal amount 
of bile secreted by the liver is about 2 |- pints per diem in a man 
of 12 stone. The rate of flow varies in accordance with the time 
of ingestion of food; there being usually a rise between one and 
two hours after a meal. The secretion, moreover, is not a continuous 
one, the bile being extruded into the gall-bladder by the repeated 
peristaltic contractions of the bile-ducts. 

The colour of the bile in this case was always olive-green; bili- 
verdin and not bilirubin being the pigment which was present in 
greatest quantity. 

The quantitative estimation of the solid constituents gave the 
following results, which may be compared with Frerichs^ analysis of 
normal bile:— 


Constituents. 

Present case. 

Frerichs, 

Sodium glycocholate ....... 

Sodium taurocholate 

“•* j0-6280 

9-14 

Cholesterin, lecithin, and fat 

.... 0-0990 

1-18 

Mucus.... 

.... 0-17251 

2-98 

Pigment. 

.... 0-0725/ 

Inorganic salts............ 

.... 0-4510 

0-78 

Total solids ^. 

.... 1-4280 

14-08 

Water (by difference) 

.... 98-6770 

100-0000 

85-92 

100-00 


The low percentage of solids, especially of the bile salts, must be 
^counted for in the way suggested by Schiff and others, that there 
is normally a bile circulation going on in the body, a large quantity 
of the bile salts that pass into the intestine being reabsorbed and 
again secreted. This view is supported by the fact -Siat oholalic acid 
is found in very small quantities in the fmces. Such a circulation 
would obviously be impossible in a case like the present. « ‘ 

Bile from the gall-bladder is always more concentrated than that 
from a fistula, probably because a portion of the w;ater originally 
seo^®te<i is reabsorbed during its sojourn in the gall-bladder. 

^ Bile is neo^sary for the assimilation of fats; the fseces eohtamed 
in this oase a large quantify of undigested fat; > 
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Its purgatiye action is more tliaii doubtful; and altbongb it is able 
to a small extent to control putrefactive cbanges, cultivation experi¬ 
ments with various kinds of bacteria show tbat it is no true anti¬ 
septic, ^ Tbe bacteria grew almost as readily in the tubes containing 
bile as in. those which did not. 

In this case no bile whatever passed into the intestine, and the 
iseces remained uncoloured; stercobilin is therefore formed by the 
reduction by bile pigments in the intestine. 

The urine, however, remained coloured with urobilin. Urobilin 
could not, therefore, have been formed from stercobilin. It is pro¬ 
bably formed in the liver itself together with the bile pigments by a 
slight change of metabolism. The liver post mortew/ showed no sign 
of disease, and was apparently perfectly normal in function, the 
average amount of urea and uric acid being found in the urine. 

W, D. H. 

Cerebrospinal Fluid. By W. D. Halliburton (/. Thysiol., 10, 
232—258).—The investigation deals chiefly with the following 
points:— 

(1.) Profe^$.^The examination of some 16 specimens of fi.uid re¬ 
moved from cases of spina bifida and hydrocephalus entirely confirm 
the statement previously made on this subject (Abstr., 1887, 614) 
th^t albtumoses are almost constantly present in this liquid. In two 
cases, true peptone (in Kiihne’s sense) was also found. 

(2.) Bediicing Substance ,—This is not sngar, it does not undergo 
. the alcoholic fermentation, nor rotate the plane of polarised light, 
nor give v, Jaksch’s phenylhydrazine test. It is not glucosamine 
nor glyouronic acid, as its reactions do not agree with either of those 
substances. But it appears to be catechol; in one case this was 
separated in a crystalline form from the fluid. The crystals gave the 
characteristic reactions of catechol, but the quantity obtained was 
too small to admit of an elementary analysis being made. 

(3.) C. Schmidt made several analyses of hydrocephalus 

fluid, and, remarked on the high percentage of potassium salts present. 
Subsequent investigators have not, however, confirmed this; In one 
case^ in the present research, the organic matter was destroyed by 
fuming nitric acid, and the salts converted into chlorides by hydro¬ 
chloric^ acid; the ratio HaCi: KOI was found to be 95T5 : 4*86, 
which is about the proportion of sodium to potassium salts in blood 
and lymph. Ignition was only employed in this experiment to destroy 
the last traces of organic matter i it is when incineration is , performed 
in the presence of a large quantity of carbonaceous matter that the 
dUnger of salts like sodium chloride being carried off is especially to 
be feared. W. D. H. 

The Cyst of Frotopterus annectens. By G. Walter (ZeiL 
physiok Ghem,^ 13, 464—476).—This fish liv^ for only three months 
of frie year in water; during the remainder of the year it lies in the 
mud of dried-up rivers, and during this summer sleep is wrapped hp 
in la <^st iuto an oval packet. The present inVestigatioh relates to 
the properties of this inve^ing (^psuie. , . . 
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Its asli and organic constituents ^ere estimated and compared witli 
those of the river mud. 

The covering appears to be formed from a secretion of the mucous 
glands of the skin. The secretion contains mucin and inorganic 
salts, of which calcium carbonate is the most abundant. Small quan¬ 
tities of phosphoric and sulphuric acids, and alkalis were also found. 

Mixed with this secretion is a certain amount of the river mud; 
the proportion of Fe 2 Pa and AI 2 O 3 in the ash of the cyst and in the 
mud are approximately the same. This apparently becomes 
entangled with the sticky secretion and ultimately, when the river 
dries, incorporated with it to form the cyst. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture- 

Boric Acid .as a Plant Constituent. By C, A. Ceamptou^’ 
(Amer. Ohem. Jl, 11, 227—232 and 22, 1072—1076).—The 
author has found boric acid in 34 out of 36 samples of wine from 
various parts of the United States, and inasmuch as Baumert has 
found it in wines from several European countries (this vot, p. 295) 
this substance must be regarded as a normal and frequently occurring 
constituent of the grape plant. 

On extending his search for boric acid to other plants, the author 
has also found it i^ the ash of water-melons and peach trees; the ash 
of apples and sugar-cane gave no reaction for it; nor was it found in 
cider. He concludes that boric acid must be regarded as a much more 
general constituent of plants than has hitherto been supposed. 

A. G. B. 

Asli of the Indigo Stem. By J. T. We^tb (Qhem. Nms, 69, 244). 
—The following are the results of the analysis of the ash from a 
sample of dry indigo stem, stripped of the bark, and containing 1*8 
per cent, of the ash. The numbers are per cent,, but loss charcoal and 
, sand or silica insoluble in sodium carbonate: CO 2 , 10*56; SiO-i, 8*51; 
SO3, 6*27; FesOg, 5-41; PA, 12‘24; CaO, 19*36; MgO, 11*64; 

19*03; Ha^O, 4*72; mOl, 2*26. D. A. L. 

Occurrence of Lapaohid Acid in Bethabarra Wood. By W*. 
H. Greene and S. C., Hooker (Amer, Ghem, 11, 267—270).—The 
wood (sawdust) was extracted, with a cold 1 per cent, solution of 
crystallised sodium carbonate, and the red extract treated with excess 
of hydrochloric acid, the crystalline principle of the wood being thus 
precipitated; after having been freed from resin by washing with 
ether, it was found to possess all the properties of lapachic acid, pre¬ 
viously described by Paternb (Abstr., 1883, 210). The yield was 
0*6 per cent, of the wood. , A. G. B. 

Composition of Canary Seed. By A. Matse {LmdWtePmehs^ 
Stat,- 1889, 158—159).— Tlie j analysis of. tlse seeds ol Phcdfins- 
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mnarienBis led to the following results: albi^inoid#^ 13‘8 per cent. : 
fat, 5*4; extractives, 50*7; indigestible fibre, 8*2; ash, 6^8; water, 
15*1. E. W. P. 

Damage done to Plants by Acid Vapours. By L. Just and 
H. Heine (Landw, Yersiicks.-Stat., 1889, 135—158).—^The authors 
review the work done on this subject by Stockhardt, ISTobbe, Frey tag, 
Schroder, and others, and show by help of analyses, &c., that the 
appearances which plants sometimes assume and which have been 
generally ascribed to sulphurous anhydride from neighbouring 
factories, are not always due to this gas; they demonstrate that there 
are a variety of causes, such as temperature, moisture, fungoid growths, 
&c., which all tend to produce excess of sulphates and other pecu¬ 
liarities above referred to. E. W. P. 

—A paper by the Abstractor (Abstr., 1888, 744) is also 
criticised, but some of the criticisms are founded on an incorrect 
reading of the text of the original memoir. E, W, P, 

Action of Water containing Sodium Chloride on Soils 
Plants. By A. Stoop (Landiv, Versuchs-^Siat, 1889, 113—118).— 
Water containing more than 1 gram of sodinm chloride per litre 
damages vegetation, and even if the amount be only 0*5 gram the ger¬ 
mination of seeds is destroyed (33 per cent.) ; a further action which 
is also detrimental to plant growth is that by reaction of zeolites, tii- 
calcium phosphate, &e., with sodium chloride; the valuable constituents- 
of these snbstances 'are rendered soluble and washed away out of reach 
of the plant, aiid this can occur when there is only 0*5 gram per litre* 
Districts, theremre, in which salt appears either in the water of irriga¬ 
tion or as underground or bottom water cannot support plants in 
a healthy state, for apart from the solvent action of the sodium 
chloride, in warm weather it is carried up by capillarity to the upper 
parts of the soil, becomiug there concentrated and so directly 
inimipal fco life. 

Analyses of soils thus affected show a large increase of sodium 
chloride,'whilst the analyses of plants show not only increase of sodium 
chloride, chlorine, and total ash in the ash, bgt a decrease of potash 
and sulphuric acid. ^ E. W, P. 


Analytical Chemistry, 

Volumetric Estimation of Acids. By G. Lmossxsa (Mil fifoc. 
50, 516).—A reply to Engel. ^ 

Alleged Beaction of Copper Salts. By A. and P. Buismi (MIL 
8oc. Ohimr^ 60, 517).— ^Aliamet has described (JBisdl Soc. Ghim,^ 47, 
754) a.pew reagent for, detecting cppper^ It cpntsists of a-saturated' 
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aqueous solution of normal sodium sulphite, containing a little 
pyrogallol, and is said to strike a pink tint with solutions of copper, 
even when very dilute. 

The authors state that this colour is not characteristic of copper 
salts, but is obtained with a solution of any metallic salt, and even 
with distilled water ; it is not formed in an acid solution. 

It is really due to the oxidation of thp pyrogallol by oxygen dis¬ 
solved in the solution, which is always slightly alkaline; freshly 
boiled solutions do not give this colour. What is really remarkable 
about it, is its production in presence of sulphurous acid. 

C. F. B. 

Detection of Chlorine, Bromine, Iodine, and Sulphur in 
Organic Compounds. By 0. W. Marsh {Amer, Chem. 11, 
240—244).—The author recommends that the substance be heated 
with finely divided zinc. In the case of solids, the operation is per¬ 
formed in a small sealed tube; in the case of liquids, in a test-tube, 
inflammable vaponrs being ignited and allowed to burn down the 
tube, thus ensuring the action of the sulphur, ,&c„ on the zinc, some 
of which should he allowed to stick to the sides at the top of the tube. 
The halogens are detected in the residue in the tube by treating it 
with water and applying the usual tests; sulphur is detected by 
adding hydrochlox'ic acid to the residue, and testing any evolved gas 
with lead acetate paper. A. G. B. 

Modification of Kjel'dahrs Method. By J. W. (Zeit. 

<mah Gham,^ 28,188—191).—This modification consists in the addition 
of potassium sulphate (1 part to 2 parts of ordinary sulphuric acid). 
The potassium hydrogen sulphate formed loses water in preference to 
sulphuric anhydride when heated, whilst the contrary is the case with 
sulphuric acid alone. The organic substance is in consequence heated 
in contact with a stronger acid, and its oxidation is thereby greatly 
facilitated- About 20 or 30 c.c. is used for 1 gram of substance. The 
mixture is heated in a globular flask of 300 c.c. capacity, having in its 
neck a funnel covered with a watch-glass. The gas burner is so 
regulated that the greater part of the acid condenses in the tipper 
part of the flask and flows hack into the mixture. The oxid^ion 
never requires above two hours, and is frequently complete in half an 
hour or less* For distilling off the ammonia, the author recommends 
a wide condensation tube (15—^20 cm.), bent at about 20, om. from 
one end for connection with the flask. It should be washed out with 
hot acid to prevent, as far as possible, the solution of alkali from the 
glass by the condensing steam. The estimation of the excess of acid 
ismo^ sharply effected by adding potassium iodate and iodide and 
titrating the libex^ted iodine by thiosulphate. M* J. S. 

Estimation of the Total Organic Nitrqgen in Water by the 
EjeldaM Process. By H- Leffhaot and W. Beam {Amer. Chmi. J., 
11 , 274—277).—The authors give an abstract of Down and Martin’s 
^plieaiiqn Qf ^^KjeIdahTs method to„ water ahalysis 

2, §; ^Qhem, New$^ 59, 272)., They object to the prelimi** 
thq. free, ammonia waterf on 
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tlie gTonnd ikat organic matter maj te destroyed by tbe boilirg and 
nitrogen be lost. They recommend tbat tbe free ammonia be deter¬ 
mined in tbe original water by first precipitating tbe calcium and 
magnesium witb sodium carbonate and hydroxide, and then filtering 
and Nesslerising. To avoid tbe loss wbicb is liable to occur in dis¬ 
tilling ofE tbe ammonia resulting from tbe action of sulpbnrio acid 
and potassium permanganate on tbe water, tbe fiask containing tbe 
green liquid, after addition of tbe permanganate, is beated until the 
green colour disappears, diluted, made alkaline witb sodium hydroxide, 
some sodium carbonate added and allowed to settle. The clearer 
liquid is then filtered, and an aliquot part ^NTesslerised. A. G. B. 

Estimation of PbLOsphoric Acid by Ammonium Molybdate. 
By F. Hundeshaoejn anal. Ghem.^ 28, 165—172). See this 
vol., p. 760. 

Detection of Mercury in Minerals. By A. Johnstoi^e {Ghm^ 
News, 59, 221—222).—To confirm tbe presence of mercury in a 
metallic sublimate obtained by beating a mineral, either witb or with¬ 
out fusion mixture, in a tube closed at one end, two drops of strong 
nitric acid are added to tbe contents of tbe tube after beating, then a 
drop of strong solution of potassium iodide j tbe bottom of tbe tube is 
again beated, when tbe iodine volatilises and forms tbe characteristic 
red iodide witb tbe mercury, if present. If arsenic and antimony 
iodides are also present, they may 1^ destroyed by continuing the beat¬ 
ing of tbe bottom of tbe tube gently, as tbe fumes of nitric acid decom¬ 
pose them more readily than tbe mercuric iodide. Another plan is to 
hold a small piece of gold leaf in tbe tube so as to catch tbe mercury 
as it volatilises, then moisten tbe leaf witb concentrated nitric acid, 
and add potassium iodide; even a minute quantity of mercury will 
give tbe reaction. ' D. A. L. 

The ElectrolyMe Method applied to the Separation of 
Mercury from Copper. By E. F, Smith and L. K. Fkaneel (Amer. 
Ohemt. J., 11, 264—267).—^Mercury can be coi^ipletely separated from 
a solution containing a large excess of alkaline cyanicie bjr using a 
compaa:rativeIy feeble current (evolving 0*2 c.o. of water gas per 
minute). The deposit is grey, and is best washed with water. 
Copper under similar conditions does not deposit until all the alka¬ 
line cyanide is decomposed. Attempts to sej^rate mercury from 
copper by this method resulted, in some cases, in the deposition of, 
mnall quantities of copper along witb the mercury, whilst in others 
tbe mercury was not^ entirely deposited. The errors varied from 
'+0‘05 to —0‘98 per cent, of the mercury taken. The results were 
unsatisfactory when tbe copper exceeded 20 per cent, of the mercury. 

Siiv^ and copper cannot be separated by the atove method. 

’ ' ’' ' A, G. B*, 

I^leotioaa of Minute of Iroii iu Minerals. By 

(Ohem. News, 59, SS1).T--The tnin^al is fused on 

potasaSuui applied 

TOn. nvi. * B h 
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lielow, and wMle still warm is gradually moistened with pure concen¬ 
trated nitric acid, any iron is then detected by thiocyanate. 

D. A. li. 

Injduence of Copper on the Determination of Iron in Ferro¬ 
alloys. By T. W. Hoaa (Gheni, News, 59, 207—208).—Both copper 
and organic matter, when present in a ferro-alloy, exert a reducing 
action during the titration of the iron with dichromate, and cause high 
results. To avoid this error, it is suggested to dissolve the alloy in 
dilute hydrochloric acid, add slight excess of potassium chlorate, boil 
well, reduce with sodium sulphite, expel sulphurous anhydride by 
boiling, and then titrate. D. A. L. 

Use of Potassimn Manganate in Analysis. By A. Jolles 
(^eit. anal, Gkem., 28, 238—239, from Eq>. anal, Ohem,, 7, 485),— 
Manganous and cobaltous salts can be titrated with potassium man- 
ganate. A measured volume of a feebly alkaline solution of the 
manganate, of known strength, is taken, and the manganous or 
cobaltous solution is added to it until the liquid is completely decolo¬ 
rized. The precipitates subside readily. In the case of manganese, the 
precipitate is pure dioxide; in the case of cobalt, it is a cobaltous 
manganite of the constant composition CoMnOa. M. J, S. 

Estimation of Tungsten in its Alloys. By J, Peeusseb (Zeii, 
anah^henu, 28, 173—174),—The tedious treatment with aqua regia 
can be much shortened by a preliminary roasting cf the finely ground 
alloy until it acquires a pure yellow colour. It is then dissolved in 
aqua regia, and the solution repeatedly ovaporated to dryness with 
hydrochloric acid, finally drying at 120'^. It is then taken up with dilute 
acid, and after some hours filtered. The tungstic and silicic anhy¬ 
drides left on the filter are fused with sodium carbonate. The melt is 
dissolved in water, acidified with hydrochloric acid, and dried. The 
residue is treated with water, and the oxides are washed with dilute 
ammonium nitrate on a suction filter. They are then warmed with 
ammonia, which dissolves the tungstic oxide, leaving the silica. The 
filtered solution is evaporated and ignited; it leaves pure tungstic 
oxide. M. J. S. 

Errom in the Assay of Fine Gold. By P. Ohaepentieu (Oom^t 
r^nd,, 108, 612—6X3).—The author has made upwards of 300 experi* 
ments with a view to determine the errors of gold assay. 0*5 gram 
of gold was used in each experiment, and was fused with silver and 
lead and afterwards treated with nitric acid in the usual way* The 
silver employed contained 0*24 per cent, of copper. 

Too high a temperature causes a loss of from 0*0015 to 0‘0035; 
mean 0*0024: too low a temperature, an excess of 0*0005 to 0*0008, 
mean 0*0006; a large excess of lead (17 grams), a loss of 0*0 to 
0*t)u03> mean 0*0002; a vary small quantity of lead (0*5 gram)^ an 
excess of 0*0004 to 0*0008, mean 0*U006; a large excess of silver 
(5 grams instead of 1:5), an excess of 0*0006 to 0*0015, mean 0*0010, 
the assay falling to powder; too little silver (0*5,gr^), aii exiess 
wMA may equal the total weight of-the gcdd; omission q# mm^mg 
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and lamination, a loss of 0*00 to 0*0025, mean 0*0008, and tHe assay 
falls to powder; conducting the first annealing at 1200®, a loss of 0*0 
to 0*0010, mean 0*0003; omission of rolling, an excess of 0*0010 to a 
deficit of 0*0007; excessive lamination results in too energetic action 
of the acid and an excess of 0*0 to 0*0010, mean 0*0006; omission of 
the second annealing after rolling causes an excess of 0*0012 to 
0*0037, mean 0*0025, and the cornet is very brilliant instead of being 
matt; rolling up the laminated test too tightly before treating with 
acid causes an excess of 0*0 to 0*0010, mean 0 0601 ; using nitric acid 
of 22° B. for all three treatments, an excess of 0*0010 to 0*0020, mean 
0*0013; using acid of 32° B. for all three treatments, an excess of 
0*0 to 0*0006, mean 0*0002, and the assay crumbles to pieces. The 
cornets should first be treated with acid of 22° B., and afterwards 
with acid of 32® B. C. H. B. 

The Mode of Stating the Results of Wine Analyses. By J. 
KoNia {Zeit. anal, Ghem., 28, 202—203).—It has been recently agreed 
to state the results of wine analyses in grams per 100 c.c., but the 
author deprecates this practice, on the ground that for sweet wines, 
which are liable to differ widely in specific gravity, it makes the 
i*esults no longer directly comparable. M. J. S. 

Ralsiflcation of Oleic Acid by Linoleic Acid. By Granval 
and VAnsBR (/. Fharm, [6], 19, 232—236).—Oleic acid is much used 
in the woollen manufacture, and the presence of linoleic acid causes 
serious inconvenience. In testing for this adulterant, comparative 
experiments should be made on commercial oleic acid of good quality. 
(1.) The impure acid has a yellowish-brown tint, paler than the stan¬ 
dard. (2.) The density is higher, say 0*912—0*919 in various samples 
at 16° whilst the standard never exceeds 0*906. As the impure 
sample is clotty at 16°, it is necessary to take the specific gravity at a 
higher temperature and add 0*00064 for each degree above 16°. 
(.3.) On heating the impure acid to 50®, it becomes more consistent 
after cooling, and tbis change is- accentuated each time the operation 
is repeated up to a certain point. (4.) 60 grams dissolved in 460 c.c. 
of 86 per cent, alcohol produces on shaking a glistening precipitate, 
whilst pure oleic acid dissolves completely; other oils give deposits, 
but not of the same character. The precipitate is collected, washed 
with alcohol, dried, and is then found to melt at about 47°. It is easily 
saponified, yielding a soda soap completely soluble in water, with 
which it forms a jelly on cooling when only present to the amount of 
1 : 100, (6.) If Poutet^s reagent be applied to the impure acid, the 

mass remains more or less liquid, whilst oleic acid becomes solid by 
the following day. (6.) A thin film of the impure acid soon becomes 
resin-like, whilst the oleic remains almost unchanged. (7.) If a few 
drops of impure acid are added to soda-lye, an intense yellow colour 
is produced, whilst the pure acid gives a greyish tint only. 

J. T. 

Fmee Patty Acids in Oils* By H. TilomDumm {Zeit anal 
Gfeem*, 28, ,1^—187).—The deterininations were made by dissolving 
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the oils IB a mixtnre of ether and alcohol, adding phenolphthalein, 
and titrating with N/10 potash. The free acid is calctilated as oleic. 

The samples examined were of three kinds (see table, p. 800) :— 

A, table oils obtained by pressing. 

B, expressed commercial oils. 

0, oils extracted by light petroleum in the laboratory. 

They were all fresh except where otherwise stated. 

The percentage of fatty acid is largely influenced by the ripeness of 
the fruit and the conditions under which it has ripened. There is no 
characteristic percentage for any oil. For table oils, the presence of 
between 1 and 2 per cent, of free fatty acid appears advantageous as 
regards flavoar, M. J. S. 

Butter Analysis. By L. F. KinsOB {Zeii, anal. 28, 175—^ 

183).^—The anthor^s mode of conducting Bedchertis process, which 
has been officially adopted in Sweden, is minutely described. The 
2*5 grams of fat (obtained in the case of a milk analysis by evapo¬ 
rating the ethereal solution of Soxhletis areometric fat determination) 
is saponified in a 200 c.c. flask by 5 c.c, of alcoholic potash (20 grams 
6f potash to 100 c.c. of 70 per cent, alcohol), heating directly over a 
gas flame, so that most of the alcohol is expelled. It is essential to 
remove the last traces, which is done by heating the flask in boiling 
water whilst drawing air through it with the water-pump, until on 
closing the inlet the soap no longer intumesces in the partial vacuum. 
The soap is then dissolved in 50 c.c. of water, and distilled with 
20 c.c. of a 20 per cent, solution of orthophosphoiic acid, heating by 
a flame which is so regulated that 1 c.c. distils per minute. When 
50 c.c. has condensed, the operation is stopped. The distillate is 
filtered, and the insoluble fatty acids washed with 50 c.c, of hot 
ammonia-free water; it is then titrated with !N/10 potash. With 
care in the various operations, the diffierences between duplicate 
determinations will i^rely amount, to 0*1 c.c. of potash. The whole 
of the volatile acid is not contained in the first 50 c.c,, hut the 
amount obtainable by further distillation appears tery constant. It 
is suggested that it is due to the presence of small quatitilies of laurio 
acid. 

From the examination of 843 samples of butter-fat from 15 cows, 
the following conclusions are drawn —The extreme limits, in the 
volume of potash consumed by normal milk are ^*5 and 11*45 c.c. 
Out of 797 cases there were only 44 which feH below Beichert’s 
12*5 limit. The fat of colostrum is poorer, requiring 9 to 10 c.c. The 
amount rapidly rises to a maximum in 5—7 days, and> then slowly 
and regularly fails during the whole period of lactation, uninfluenced 
by season or ordinary changes in food. Individuals, however, differ 
greatly. Butting, or ilin^s immediately after Waiving, causes marked 
depression in the proportion of vohbtile aci&. - M. J. S. 

^ecific Gravity of sonde artiti Gitep By 0. A. 

Ohem, XI, 232“^^6).—The author gives a table of the 
:ifpecafic gravity^ fA variotetemper^todi^ and Of fate and oils 
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xised in compoundiiig commercial lards, as determined "by him witli 
the specific gravity flask. The table also gives the coefficient of 
expansion, and the specific gravity as calculated from this, of the said 
lards, fats, and oils. A. G. B. 

Colour-reactions of some Ethereal Oils. By A. Ihl (Ghem, 
Zeit, 13, 264).—Oil of peppermint, when mixed with alcohol and 
finely-powdered beet-sugar, gives a moderately intense bluish-green 
colour on heating with hydrochloric or dilute sulphuric acid, neither 
menthol nor oil of mint give this reaction. 

Alcoholic phioroglucinol and concentrated hydrochloric acid give a 
bright red coloration with oil of cloves, a deep dark red with oil of 
cassia, and an intense rose-red with pimento-oil. Resorcinol, in a 
similar manner, gives respectively red-violet, cinnabar-red, or dirty 
violet ; pyrogallol, with oil of cloves, a violet colour. All three oils 
give a yellow colour with alcoholic aniline sulphate and hydrochloric 
or dilate sulphurite acid, and orange with rt-naphthylamine. 

These reactions are identical with those of lignin, and are, there¬ 
fore, possibly dne to the eugenol present in the oils. B. A. L. 

Quantitative Estimation of Nicotine, By M. Popovici (Zeit 
physiol. Ohem.y 13,445—449).—^Nicotine is extracted from the tobacco 
by Kissling’s method, and then estimated by tbe polarimeter. The 
specific rotatory power of nicotine is [«]© = 161*56°. In an alkaline 
solution it rotates the ray to the left, in an acid solution to the right. 
The results obtained are a little higher than by Kissling’a titration 
method. W. D. H. 

Separation and Estimation of Adenine, Guanine^ and their 
Derivatives. By S. Schindler (Zeit. physiol. 0he^7i., 13, 432— 
444). See p. 790. 

Analysis of Cinchonas. By E. Landein (Oompt. rend., 108, 
750—-753).—The experiments were made with Ginchona (quinquina) 
succirubra, which is ccltivated in Java by the Butch Government* 

300 gramfi of the finely-powdered bark is mixed with 75 grams of 
calcium oxide suspended in water, and 75 grams of a solution of 
sodium hydroxide of 40° B. The use of both alkalis is essential to com¬ 
plete extraction of the alkaloids, 2 litres of petroleum is then added 
and the mixture heated at 100° for about 20 minutes with continual 
agitation. The petroleum is decanted off, and the residue treated in a 
similar manner with a second, qhantity of 2 litres. The 4 litres of 
oil is then agitated for 10 minutes with 75 c.c. of a 10 per cent* solu¬ 
tion of sulphuric acid and 150 c.c. of water, the acid liquid decanted 
off, and the treatment repeated with the same quantities, and a second 
time with half the quantities. The first and second acid solutions are 
heated to boiling and neutralised with amtnouia, in order to pre¬ 
cipitate the resins, and the third acid liquid, which is used to wash 
the filter in the first operation, is treated in a similar manner. When 
^ neuti-alised liquids cool, they deposit, in the form of sulphates, 
. 90. per cent, of the alkaloids present in the bart*, The mother^* 
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liquors are precipitated witli sodium hydroxide, and the precipitate is 
treated with just sufficient dilute 8ulphui*io acid to convert it into 
sulphate. The sulphates are weighed together and the different 
alkaloids separated in the usual way. The Ginchona mcciruhra 
examined contained:—^Total alkaloids 7*592 per cent.; crystallisable 
salts, 5*188 per cent.; quinine sulphate, 2*127 per cent. 

Water dissolves from the bark the greater part of the acid principles 
which it contains; alcohol is about equally efficient, but, contrary to 
the usual statement, it was found that dilute hydrochloric acid 
dissolves a slightly smaller quantity. 0. H. B. 

Evaluation of Ipecacuanha, By A. Lrcms (Zeit ami Ohem.., 
28, 258—259, from Amer. J, Fharm,)- —10 grams of the powdered 
root is digested for 24 hours with 40 c.c. of water in a warm place, and 
then further for three days after making up to 100 c.c. with alcohol. 
25 c.c. of the clear liquid is then acidified with sulphuric acid and 
warmed until the alcohol is expelled. It is again made np to 25 c.c. 
with water, and titrated, with Mayer’s potassio-mercuric iodide 
reagent, of which 1 c.c. “ 0*0189 gram of emetine. Fliickiger 
{Fharm. Zeit^ 31, 30) extracts 10—20 grams of ipecacuanha powder 
in a Soxhlet’s apparatus with chloroform to which 1 c.c. of liquid 
ammoni^ has been added, distils off the chloroform, and weighs the 
emetine. after drying at 100®. Lyons finds 1*65 to 3 per cent., 
Jfliickiger only 1 per cent, of emetine in the root. M. J. S. 

Examination of Commercial Peptones. By J. Koma and W. 
Ktsch (Zeit anal Ghem.^ 28, 191~201).—The methods hitherto in 
nse for estimating the soluble and non-coagulable proteids (the albu- 
minoses and peptones) are far from satisfactory. The precipitation 
of the albuminoses by ferric acetate, with subsequent precipitation of 
the peptones by sodium phospbotungstafce, yields very discordant 
results. The authors adopt the method of Kiihne and Chittenden, pre¬ 
cipitation of the albuminoses with a saturated solution of ammonium 
sulphate, and in another portion the precipitation of both albuminose 
and peptone by sodium phosphotungstate, and estimation of the peptone 
from the difference. From 5 to 20 grams of substance (according to 
the proportion of water it contains) is taken. The insoluble matter 
and coagulable albumin are separated by filtration and by boiling, and 
their amount determined. This is preferably effected by Kjeldahi’s 
nitrogen process. Multiplication of the nitrogen found by 6*25 gives 
the amonnt of albumin more correctly than direct weighing. The 
filtrate is made up to 500 c.c.: of this, 50 c.c. or 100 c.c. is evaporated 
to about 10 C.C., and mixed with 100 c.c. of a saturated solution of 
ammonium sulphate in the cold. The precipitate is filtered off, 
washed with ammonium sulphate solution, dried, and weighed, and 
the ammonium sulphate adhering is ascertained by a sulphuric acid 
determination and deducted* Of the same filtrate 50 c.c. or 100 c.c. 
is acidified with sulphuric acid, and precipitated with a strongly acid 
solution of sodium phosphotungstate. The precipitate is washed with 
dilute sulphuric acid, and the nitrogen it contains is determined, 
iiithough albuminose and paptene contain less mtrogen than albumin, 
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tlie same nmltiplier should be used, as this will to some extent com¬ 
pensate for the traces of other nitrogenous substances precipitated at 
the same time. 

Salkowski (Berlin. Klin, Woohensch., 1885, 'Eo. 2) gives the following 
differences between albumin-peptone, gelatin, and gelatin-peptone (a 
—5 per cent, solution being used). 



Albumin- 

peptone. 

. 

G-elatin. 

Gj-elatin- 

peptone. 

S vols. of glacial acetic acid and 
6 vols. of sulphuric acid 
mixed. 

i 

violet 

yellowish i 

1 

yellowish. 

An equal volume of concentrated 
sulphuric acid in the cold. 

dark-brown 

yellow 

yellow. 

1 

3k£ilIon’s reagent .............. 

reddish pp. ^ 

colourless 

colourless. 

Solution boiled with -J- vol. of 
nitric add (1*2), then made 
alkaline with soda. 

deep orang^f^ 

C liemon-yellow 

lemon-yellow. 


M. J. S. 
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Dispersion in Organic Compounds, By P. Barbiee and L. 
Boux (Oompt rend,^ 108, 1249—1251).—The authors adopt as a 
measure of dispersiye power the value of the coefficient B in Cauchy’s 
B 

formula = A Hand in order to calculate the values of A and 

B they measured the indices of refraction of two lines in the 
spectrum of tin, X = 6452 and X = 4624 respectively. 



T. 

nr. 

»6. 

A. 

B. 

Benzene.. 

10*5° 

14974 

1*5221 

3 -4735 

0 -9967 X 10” 

Toluene.... 

10-2 

1-4917 

1*5152 

1 *4690 

0-9483 „ 

Ethylbenzene .. .. 

10-4 

1 -4927 

1 ‘5151 

1*4719 

0 -9039 „ 

Isopropylbenzene .. 

10*1 

1-4888 

1*5102 

1-4681 

0-8636 „ 

IsoDutylibenzene... .. 

10 1 

1-4905 

1*5110 

1-4707 

0*8272 „ 

Isoamylbenzene ... 

10*3 

1-4887 

1*5084 

1 -4717 

0*7950 „ 


The value of A remains constant, hut the value of B diminishes 
as the molecular weight increases. The relation between the dis¬ 
persive power and the molecular weight is represented by the formnla 
y a + /Sa? ,4* 70 ?, in which p = the dispersive power, and x the 
molecnlar weight; « = 41340*5, iS = —5*21, 7 =: 40*0103. The 
values calculated by means of th^e constants agree almost absolutely 
with the actual determinations. Morepver, in the hydrocarbons 
derived from benzene by a single substitution, the dispersive powers 
are inversely proportional to the cube roots of the molecular 
volumes. 

Examination of other benzene-derivatives not hydrocarbons gave 
the following results:— 



T. 

nr. 

nb. 

A. 

B. 

Benzyl alcohol.... 

le-g* 

1 -5365 

1-5618 

1*5120 

1*0209 X 

10 -H 

Monochlorbenzene.. 

13 *8 

1 -5213 

l-54«6 

1-4968 

1-0209 


Acetophenone ... 

16 ‘1 

1*5128 

,1 5385 

1*4879 

1 0371 


Monobromobenzene... 

13 *9 

1*5555 

1*5837 

1*5282 

1 -1380 


Phenyl cyanide. 

16*1 

1^5236 

1*5519 

1-4962 

1 *1420 

it 

Benzaldehyde.. 

15 *7 

1*5400 

1*6742 

1 5069 

1 -3801 

99 

Aniline.. 

16*2 

1-5798 

1 -6168 

1 -5440 

1 4931 

9 » 

Nitrobenzene...;... 

14-0 

1*6442 

1*5841 

1-5055 

1 *6101 

a 


0. E. B. 


YOL. liVr. - \ / r': ' ^ , ' 3 i 
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Belation between Potential DifTerenoe and Striking Dis¬ 
tance in Atmospheric Air, Hydrogen, and Carbonic Anhydride 
at Different Pressures, By P. Pasohbst (Ann. Fhijs. Cliem. [2], 
37 ^ 09 — 96 ).—Bailie (Ann. Ghim. Fhys. [5], 29, 187), in his experi¬ 
ments on the potential difference required to cause a spark to pass in 
atmospheric air at different pressures, arrived at the conclusion that 
between the pressures of 25 and 125 cm. of mercnry the potential 
diff :irence required to give a spark of given length was proportional 
to the pressure. 

Macfarlane (FMl. Mag. [5], 10, 389) made a number of experi¬ 
ments at lower pressure, and pame to the conclusion that the 
relation between the potential difference and the pressure for a given 
length of spark could be expressed by means of a hyperbola. The 
results obtained by the author agree fairly well with those of Bailie 
for comparatively low pressures, but not so well at higher pressures. 
His results do not agree so well with those of Macfarlane, but this 
may very possibly be due, as the author suggests, to the fact that 
Alacfarlane’s experiments having been made in a glass vessel, 'the 
eiectriffcation of the vessel would necessarily introduce an error the 
amount of which could not be estimated with any approach to 
accuracy. The author finds that the curves expressing the potential 
difference in a given gas as a function of the pressure for a, given 
striking distance, and as a function of the striking distance for a 
given pressure respectively, are of a similar character. The curves in 
both cases are approximately hyperbolic, and do not differ very greatly 
from straight lines. 

The observations show that in a given gas the potential difference 
required to produce a discharge depends only on the product of the 
density of the gas into the shortest distance between the electrodes, 
so that this potential difference, and therefore what Maxwell calls the 
electric strength of the dielectric, depends only on the number, and 
not on the mean distance of its molecules. In other words, the 
striking difference at a given potential difference is proportional to 
the mean length of path of the molecules of the dielectric. 

The author’s experiments were all made at a constant temperature 
of about 20 ®, but Cardani (Rend. Accad. dei Idnoei, 6 , 44) has shown 
that the potential difference required for a given'length of spark 
remains unchanged when the gas is heated eveh as high as 3Q0Q , so 
that the electric strength of a, gas is independent of the relative 
velocity of its molecules, and depends only on their number. 

The author finds that in the case of carbonic anhydride the 
.potential difference required to produce a spark of given length, and 
also the electrostatic force, are considerably greater than for air and 
for hydrogen, provided tie sparking distance is small. , . 

He also finds that, for a given value of the product of pressure 
into striking distance, the potential difference required to produce a 
spark is not so constant in carbonic anhydride as in the other t^o 
ga^s, but slightly increases as the striking disWnce is diminish^- 
This result appears to afford a strong confirmation of the hypotfeg^ 
by maxwell to explain the relatively high va|nes of the 
foro^ at very small distances between tW/eleetscpdes, 
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namely, tRat tiie layers of gas are condensed on tlie snrfaces of 
the electrodes, and that when the distance separating them is small, 
these layers tonch each other, so that the density of the gas between 
the electrodes, and therefore its electric strength, would be consider- 
ably greater than would be concluded from the observed pressure in 
the vessel containing the electrodes; for carbonic anhydride, like all 
easily condensible gases, forms a much denser layer upon smooth 
surfaces than gases like atmospheric air or hydrogen. 

G. W. T. 

Dropping Electrodes. By W. Ostwald { Zdi . physikal. Chem., 3, 
354——A reply to Exner and Tuma (this voL, p, 456), in which 
the author defends his former results, as being in agreement with 
those obtained from observation of the maximum surface-tension, and 
calls in question the statement that chemical action and polarisation 
take place. H. 0. 

Electrical Resistance of Bismuth. By E. v. Aitbbl (Govipt 
rend.^ 108, 1102—1104; compare Abstr., 1888, 545). — Metallic bis¬ 
muth obtained by the reduction of the oxychloride prepared from 
ordinary commercial bismuth or from the basic nitrate used ^ by 
. Mari^ac for the determination of the atomic weight, was found by 
, ^eotroscopic analysis to contain traces of lead. Although the lead 
was only detected with difficulty even in this way, it exerts very con¬ 
siderable influence on the electrical resistance of the bismuth, and 
measurement of the resistance is the most sensitive of all tests for 
the presence of lead in bismuth. 

Pure bismuth perfectly free from lead was obtained by electrolysis 
of a solution of the commercial metal, the bismuth being deposited 
on the cathode,, and lead peroxide on the anode. Part of this bismuth 
was fused and cooled gradually, whilst the remainder was fused and 
cooled quickly or tempered. 

After the first heating, the metal undergoes permanent modification, 
and the resistance acquires a constant value. Leduc bias previously 
observed an analogous phenomenon. The same bismuth cooled 
slowly or rapidly has the same properties, the resistance being , 
practically the same, and hence it seems that the molecular changes 
resulting from the mode of cooling have practically no effect on the 
electrical properties of electrolytic bism^th;^ , although tkey exert a 
great effect in the case of the ordinary impure metal. 

With slowly cooled bars of both pure and impure bismuth, the 
, variation of the resistance with temperature is positive, but the 
presence of traces of lead increases the resistance at 0% whilst it ' 
reduces, the coefficient of variation. TJnlike all other forms of the , 
metal, the coefficient of variation of electrolytic bismuth is constant 
between,O*’and 100^. , . 

The divergences between the results of physicists who have 
, investigated the properties of bismuth are explained by the 'extreme 
Tarity, of the pure metal. 

The specific resistance of bismuth in umts at 0® is 107‘99 x 10® 
If. dowly cooled^ and 108'69 x lO® if uooM iipidly. Thb coefficient 
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of variaiiion with the temperature between 0° and 100° is -f 0*00429 
if slowly cooled, and -i-0'00422 if quickly cooled. 

The author has also measured the variation of the resistance in a 
magnetic field of approximately 1560 c.g.s. units. If E. is the resist¬ 
ance out of the magnetic field, and AB the variation in the field, then 

AB 

with bismuth which has been slowly cooled the quantity 100 is 
2*9 at 0" and 0*415 at 99*7^ C. H. B. 

Electrical Conductivity of Salme Solutions. By P. Chroust- 
CHOFF rend,, 108, 1003—1006).—The author has determined 

by Bouty’s method the electrical conductivity of a number of simple 
salts, and expresses the results in terms of the conductivity of a solu¬ 
tion of potassium chloride of the same concentration. Mixtures of 
salts of the same acid were treated in a similar manner. In the case 
of potassium sulphate and sulphuric acid, the results agree with those 
calculated from the results of Berthelot’s thermochemical investigation 
of the composition of the solutions. 0, H. B. 

Electrical Conductivity of Saline Solutions; Reciprocal 
Bisplacement of Acids. By P. Gheocbtchoff (Gomp. rend,, 108, 
1100—1102).—This is a continuation of the author’s previous re¬ 
searches, and the conductivities are expressed in terms of the con¬ 
ductivity of a solution of potassium chloride of the same degree of 
eoncentiration. Acetic acid is completely displaced by hydrochloric 
'acid, and the results agree with thermochemical data, whereas the 
values calculated fmm the avidities differ to a much greater extent 
from the experimental numbers. In tbe case of pot^sium nitrate 
and hydrocbloric acid, tbe results are in agreement with thermo- 
chemical data and not with the avidity formulae. 

Sulphui'io acid displaces tartaric acid almost completely, although 
partition of the base between tbe two acids takes place to a slight 
extent, a result which agrees with Berthelot’s conclusions, whilst 
the values calculated from avidity formulse show wide deviations. In 
the case of acetic and tartaric acids, the base is divided between the 
two acids. Berthelot found that in solutions much more dilute than 
those used by the author, tartaric acid displaces acetic acid completely. 
When sodium acetate is mixed with oxalic acid, there is likewise a 
division of the base between the acids. 

In the case of potassium sulphate and hydrochloric acid, the observed 
conductivity agrees with the calculated mean conductivity of ^ the 
system, a result which does hot conform to any of the usual views 
respecting the constitution of this mixture. It is evident, however, 
that the system K 3 SO 4 -h 2 HCi will be more stable under conditions 
which tend to prevent tbe formation of potassium hydrogen sulphate. 
Moreover the conductivity is increased by the presence of free hydrc^ 
chloric acid. It is, therefore, to he expected that in dilute solutions, 
the loonductivxfcy will approach the, mean conductivity of the two 
, . inverse systems, and will even exceed the lower of, these'^in the case of 
. pi the h^avy metals, which are more easily decomposed by water. 
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These views are complef-ely confirmed by tbe results o£ the author’s 
experiments, all of which are given in the form of a table. 

0. H. B. 

Electrical Conductivity of Saline Solutions. By P. Cheoust- 
CHOFP {Gompt rend., 108, 1161—1162).—The methods already de¬ 
scribed were applied to mixtures of different salts in equivalent 
proportions. The conclusions arrived at are as follows: (1) Starting 
with any system of two salts, the same conductivity is obtained as 
with the inverse system; (2) the conductivity of the mixture is not 
the mean conductivity of either system of two salts, nor is it inter¬ 
mediate between the two mean conductivities, but is generally lower 
than either. This points to a reduction in the number of conducting 
molecules in tbe liquid, or, in other words, to the formation of double 
salts. The typical reaction as represented by the ordinary equation 
for double decomposition is rarely met with, and in almost all cases 
the change is complicated by secondary reactions. C. H. B. 

Electrical Conductivity of Saline Solutions. By P. Cheoust- 
CHOFF and T. Pachkoff {GoriipL rend., 108,1162—1164).—The results 
described in this paper were obtained with mixtures of two salts 
which were not likely to interact. The condnctivity of each solution 
was determined separately, and they were then mixed in equivalent 
proportions. In some cases the observed conductivity of the mixture 
is the mean conductivity of its constituents; mother cases it is lower. 
It follows that with the degree of dilution employed there is a reduc¬ 
tion in the number of conducting molecules, either by formation of 
double salts, as with some of the sulphates, or by dissociatiou by tbe 
water, as in the case of zinc acetate. It is noteworthy that, as a rule, 
mixtures of salts which crystallise with water have the mean con¬ 
ductivity of their constituents, whilst the conductivity of mixtures ,of 
salts which form anhydrous crystals is below the mean. 

0. H. B. 

Conductivity of Solutions of Zinc Sulphate containing 
Gelatin, By C. LuDEKiN<5t {Ann. Fhys. Chem. [2], 37,, 172—176).— 
Wiedemann has shown {Ann. Phys. Ghem., [2], 20, 537) that in the 
case of aqueous solutions of zinc sulphate containing glycerol, 
there is no proportionality between the frictional resistance and the 
electrical resistance. At Wiedemann’s suggestion the author deter¬ 
mined to make a similar series of experiments with gelatin in the 
place of glycexnl. 

The author finds (1) that when the temperature is varied, there is 
no sudden change in the conductivity as the gelatin passes from the 
solid to the liquid state. (2) The change in conductivity with the 
temperature increases with the proportion of gelatin ia tbe solution, 
a 3?esuit in contradiction to that obtained by Arrhenius, who arrived 
at the conclusion that the temperature coefficient of the conductivity 
was independent of the proportion of gelatin. 

The author attributes tbe difference, in the results obtained by him¬ 
self and Arrhenius respectively to the fact that the latter experimented 
,, qply with solutions containing a very small proportion, of gelatin. He 
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finds tliai; the effect of an increase in tlie proportion of gelatin in 
the solution becomes less as the proportion of zinc sulphate is in¬ 
creased, Gr. W. T. 

Loss of Voltaic Energy of Electrolytes by Chemical Union. 

Bj G. Gore (Fhil Mag. [5], 27, 353—359).—continuation of the 
author’s researches on the amount of dissolved salts required to 
disturb the voltaic balance (compare this vol., p. 665). The amount 
of free chlorine required (for an astatic galvanometer of 100 ohms 
resistance) is 1 part in 1,282,000,000, of potassium chloride 1 in 
699,803, of potassium chlorate 1 in 239. These numbers represent 
the fall in voltaic energy of chlorine, as it is combined successively 
with potassium aud„ oxygen. In this research, the action of a further 
addition of salts is examined. It is found that each new salt added 
occasions a fall in voltaic energy. Thus potassium chloride added to 
potassium chlorate in equivalent proportion reduces the energy to 63. 
If to this mixture ammonium oxalate be added in the proportion repre¬ 
sented by KClOsjECl, Am 2 C 304 , the energy falls to 28*4. A similar 
fall with increased complexity occurs with other mixtures of salts, and 
there appears to be no limit to the reduction of voltaic energy in this 
way. With a mixture having the composition 

. . ]sra,S04,K2S04,2hraCl,2KCI,K3Cr04, 

the voltaic energy is a negative quantity. That is to say, the elec¬ 
tromotive force of a zinc-platinum couple with such an electrolyte is 
less thaii that of one with pure water. With mixtures which give 
n^ative, quantities, the largest negative value is obtained when the 
constituents are in equivalent proportions. H. E. T. 

Heat of Formation of Alkaline Carbonates in very Dilute 
Solntion. By J. A. MtJiiUEs {Ann. OUim. Fhys.f 15, 517-—633).—If 
the heat evolved in the neutralisation of an alkali and of an alkaline 
carbonate or an alkaline hydrogen carbonate by one and tlae same 
acid, such as hydrochloric acid, is determined under the same con¬ 
ditions of temperature and dilution, the heat of formation of the 
caibonate or hydi*ogen carbonate under the same conditions is equal 
to the difference between the heat of neutralisation of the alkali and 
that of the carbonate or hydrogen carbonajte. The author has,pre¬ 
viously determiuad the heat of formation of carbonates and hydrogen 
carbonates of the alkalis and of some amines (Abstr,, 1885, 716,. 
1038) ; in the present paper the experiments are repeated, huWith 
this difference, that the solutions employed were so dilute that the 
whole of the liberated carbonic anhydride remains in solution. ■ 

The heat evolved when a solution of ah alkali or carbonate is 
poured into aqueous solutions of carbonic anhydride was also de- 
.termxned; the solutions employed contained 0*3—0‘5 moL excess of 
carbonic anhydride, but it was proved by preliminary experiments 
that this excess has no appreciable effect on the results. 

As a rule, after muing the acid with the alkaline solution the 
teiujperatures of the mixtures attained equilibrium in l 7 -rl| minutes; 

of hydrochloric acid and amylamine hydrogen carbonate. 
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however, required 2 minutes, and when dilute solutions of carbonic 
anhydride are mixed with solutions ofamylamine carbonate 3 minutes 
elapse before the maximum temperature is reached. 

If the heat of dilution of the hydrochloric acid, which in these 
experiments amounted to 0*47 Cal. for 2 mols. of the acid, is sub¬ 
tracted from the heat evolved in neutralising with hydrochloric 
acid, the difierence gives the heat of neutralisation of the alkali or 
alkaline carbonates in solutions infinitely dilate; in the same way, if 
the heat of dilution of the alkali or alkaline carbonate solutions is 
subtracted from the heat evolved hy the combination of the dissolved 
carbonic anhydride with the alkali or carbonate, the difference gives 
the heat of combination in solutions infinitely dilute. 

The following table, compiled from the experimental data, which 
are given in full, shows the heat evolved (in Cals.) in the neutralisa¬ 
tion of alkalis by hydrochloric acid and carbonic anhydride in very 
dilute solutions. 



' Hydro- 






chlorides 

or 

Normal carbonates. 

Hydrogen 

carbonates. 

Alkalis (2 mols.). 

chlorides. 






A-0-47. 

A3“'®2*” Ai^ + 

A-A'. 

Ag— fflg* 

1 

A-A'. 

Methylamine .. 

25 90 

16‘61 

16-85 

19 -40 

19-78 

Biiuethylamine 

23-98 

15-25 

15*45 

18-29 

17-84 

Tiimetfiylamine. 

17-86 

8*00 

8-00 

11-61 

11-97 

Tefcrametliylammo- 1 
aium hydrate... • J 

27-92 

21-03 

20-41 

22-46 

21 -94 

Isoamylamine. 

27-11 

17-03 1 

16 *51 i 

21-28 

20-93 

LitHia.. 

28-17 

— 

^-41 


22-11 

Potash,.. 

27-86 

20-20* 

20*36 

22-00* 

21 *99 

Soda.. 

27-97 

20-60* 

20-63 

' 22 20*. 

22-02 


A, A' and A** = the heats of neutralisation of the alkali, carbonate and 
hydrogen carbonate respectively with hydrochiorio acid. Aa and Aj -xs 
the heats of neutralisation of the alkali and carbonate Jcespecfcively 
with carbonic anhydride,; % and ai ^ the heats of dilution of the 
alkali and alkaline carbonate solutions respectively. F. S. E, 

Heat of OombustioB of Carbon. By Bebthelot and Petit 
(Compt rend.^ 108, 1144—1148).—^Finely ppwdered wood charcoal 
was treated successively with boiling hydrochloric and hydrofinoric 
acids, heated to bright redness in a current of chlorine, and then 
heated ia a Ferret’s furnaoe. It <K^niaihed S9’34 per cent, of carbon 
and 0'66 per cent, of ash. Six determinations were made in the 
calorimetric bomb with oxygen: under a pressure Of 2^ atmos. 

Crystallised graphite was purified by ,si«so^ive treatments •with 
hydrochloric acid, washed, dried,* and heated to redness for a short 
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time ill presence of air. In order to burn the graphite, it was mixed 
with one-third to one-fifth of its weight of naphthalene, the heat of 
combustion of which is accurately known. Fiv^e determinations were 
made. 

Powdered Cape diamonds containing 0*12 per cent, of ash were 
mixed with 11 to 16 per cent, of their weight of naphthalene. Four 
determinations were made. Two other determinations with hoTt gave 
practically the same result. 

Heat of combustion. Charcoal. Craphite. Diamond. 

1 gram 8137*4 7901*2 7859*0 

0 (diamoud) d- O 2 = CO 2 develops d- 94*31 Cal. 

C (graphite) + 02 = CO 2 „ +94*81 „ 

0 (charcoal) + 62 = CO 2 „ +97*65 „ 

C. H. B, 

Heats of Combustion and Formation of Nitriles. By 
Bbrthelot and Petit 108, 1217-—1222). — The com¬ 

bustions were made'in the calorimetric bomb. The following table 
gives ( 1 ) the heat of combustion at constant pressure; ( 2 ) the heat 
of formation from its elements, carbon being in the form of diamond; 
( 3 ) the heat of transformation into the solid ammonium salt of the 
corresponding acid by assimilatjon of water:— 

(Formonitrile) .. 

Acetonitrile ..... 

Propionitrile .... 

Benzonitrile . -., 

Orthotoluic nitrile 

Benzyl cyanide .. 

Oxalic nitrile.... 

Malonic nitrile... 

Succinic nitrile., 

Glutaric nitrile .. 

The conversion of benzyl cyanide into the isomeric orthotoluic 
nitrile develops + 6*9 Cal. As a rule the heats of formation of the 
nitrites are negative, a fact which explains their tendency to undergo 
change. Hydration results in considerable development of heat, 
especially in the case of nitriles of hibasio acids, a fact of con¬ 
siderable importance in physiological chemistry. In homologous 
series the increase is from 8 to 10 Cal., except in the case of the first 
two members, where the difference is nearly three times as great as 
between any other consecutive pair. C. H, B. 

Determination of the Specific. Gravity of Salts yvbieb are 
Soluble in Water.^ By J. _W. Ebtgers {Zeit jphydkal Ohem., 3, 
^9—315).—It is pointed out that great discrepancies usually exist 
in the results given by various observers for the specific gravii^ of a 
s$dt which is soluble in water, few of these peeing, even to the 


»38.3 

446-7U55-1 { +8'7 
865-9{ I-33-1 

1030-7P84 8 |_27-9 „ 

1023-8 -34-8 

262-5\iqo.6 /-739 
JSS lP*' i-43-2 
54S.i|151-0 \ S2-0 

,699 8h53-7 1-22-8 


(3.) 

+13-3 Oal. 
+12-5 „ 
+ 8-8 „ 
+20-4 „ 


+ 6S'7 
+ 53-5 
+ 49-2 
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second decimal place. This is mainly due to tlie great difiSculty in 
obtaining perfectly pure and homogeneous crystals of a soluble salt 
with which to work. Examined under the microscope, it is seen that 
most crystals contain cavities enclosing mother-liquor, air or other 
impurities. Such crystals are, however, invariably lighter than 
those which are free from impurity, and hence a separation can be 
effected. For if the salt be thrown into a liquid of about its own 
specific gravity, the crystals which first sink are those which are the 
pnrest, and if the liquid be a mixture, its specific gravity can be so 
adjusted that only the pure crystals will sink, the impure floating on 
the surface, and thus the two will he separated. Further, as the 
crystals which just sink are of the same specific gravity as the 
liquid, a measurement of the specific gravity of this liquid will at 
once give that of the pure salt. 

The author discusses at length the relative merits of various 
methods for putting the above into practice. He finds a mixture of 
methylene iodide (sp.gr. 3'3) with benzene to be the most useful liquid 
to employ. The following are the results with the salts examined, 
and are correct to within one unit of the third decimal place:— 



t. 

Sp. gr. 


t. 

Sp. gr. 


20° 

2*666 

KOI .... 

16® 

1*989 

.. 

20 

1*774 

ENOo ... 

16 

2*109 

MgS04,'rH30 .... 

16 

1*678 

NaNOa.. 

15 

2*265 

EeS04,7H2O. 

15 

1*899 

KsSO4,Al2(S04)3,a4H20 

17 

1*751 

GuS04,5H20 .... 

16 

2*286 

Ti 2 S 04 ,Al 2 (S 04 ) 3 , 241130 

15 

2*318 

NaCl.. 

17 

2*167 





H. a 


The Density Nttmbers of Groshans. By G. T. Gielach {Zeit 
anal* Ghem*^ 28, 290—314).—This paper consists in great part, of an 
account of the main facts of the law of density numbers compiled 
from the scattered publications of Groshans, as well as from private 
communications received from hm by the author. The present 
Abstract is supplementary to those that have already appeared (1886, 
passim)* , 

1, Boiling Faints .absolute boiling points of compounds are 
related to their density numbers, so that for a group of substances 
TB 

— z= a constant (Afcstr., 1886, 194). The number of these con¬ 
stants is indefinite. In h omolog ous series they increase regularly, 
being of the form 27*8 /y^| + y? where q is the number of hydrogen- 

atoms in the molecule, and y is zero or some small integer. In the 
ethers of the fatty series y = 0, in the isomeric alcohols and acids 

Seats of Yaporisai^*—Xii being the latent heat of 
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vaporisation of 1 gram of a substance, it is connected witb. tbe density 
numbers by tbe expression— 

^ 27-8 X 21139 

iji- ^ 


For many substances, as for instance tbe compound etbers, 

®=| + 

3. JSeat of Gomhustion .—Tbe beat of combustion of 1 gram of a 
substance = Tbe value of x varies in difEerent series. For 


tbe paraffins it is 2 j for tbe alcohols 2 — 1 ; for tbe fatty acids 
2 2 2 


4. Specifio Graviiy of Solutions .—^Tbe density numbers of many of 
tbe elements are most readily obtained from tbe properties of tbeir 
compounds in a state of. solution. Tbe difference between the 
molecular volume of a solution and tbe volume of tbe solvent, termed 
by Thomsen tbe ‘^residue’’ (r), tends to diminish to a constant as 
the solution is progressively diluted. The maximum value of r is' 
approximately equal to tbe molecular volume of the dissolved com-^ 
pound. The minimum value is such that for similar compounds of 
two analogous elements the diferences (r r') are constant. Thus 
(K y 2fa)Cl = (K — N’a)N 03 . Now,, Groshans shows that the 
specific gravity (d) of any aqueous solution may be expressed by 


di = 1 + l-v/Lr ^ 
^ A + M ’ 


where B equals the density number of the compound, A the' number 
of molecules of water used for dissolving 1 mol. of the salt, M a 
small number which is constant for a great many substances of 

sinular constitution, and -y = — ^ ~ . f . (a being tbe molecular 

weight): ty always has a yalne between 1-2 and 1-27, the 'arerage 
being 1*23. For the haloid salts of monatomic and, diatomic metals 
M = 1 . The density number of sodium chloride (for which the 
minimum va|ue of r is 16) is, therefore, obtained from 

- g - — ■ j. 20 —f = ^7 a-nd since that of chlorine is 4 (deduced from 

that of hydrochloric ^id), that of sodium is also 4 . When;tdiit 
molecules of salts having the ^me density number, and for which 
the values of M are equal, are dissol ved, each in the same number of 
molecules of water, their.soiutions will have tbe same specific gravity. 
Such solutions are termed isobaric.’* In tbe case of iso baric sub^ 
stances a — <a^' == r r'. , . 

A pdssiMe eonn^tion between the' molecular weights ,and’the 
density numbers exists in the fact that in many cases ^oups of . allied 
elements whose molecular weights differ by 45 (approximately) baye 
nbinbers ^Kfibring by 5 , whilst, In at least ^ome. instances, 
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di&rences of molecular weight of 2 or 3 times 45 correspond with 
differences of density numbers of 2 or 3 times 5 respectively. 

The author points out that the unqualified statement of Groshans, 
as to the equality of the specific gravity of solutions of isobaric salts, 
is applicable only to solutions of high dilution. At the same time 
much remains to be learnt respecting the expansion of salt solutions 
with rise of temperature, as also the proper temperature for making 
comparisons of specific gravity, especially as the practice of referring 
specific gravities to the weight of an equal volume of water at the 
same temperature, although the expansion of the solutions is usually 
different from that of water, may well introduce confusion into the 
results. M, J. S. 

Dissociation of Saline Hydrates and Analogous Compounds. 
By H. Lescceur (Am. Chhn. Fhys,, 16, 378—403).—The results 
obtained by Wiedemann (this Journal, 1874, 946, 1131), iN’anmann 
(%hid,y 1875, 426), and Preeht and Krant (Annalen,17S, 129) in their 
experiments on the dissociation of saline hydrates, cannot be depended 
on, as sufficient care was not observed in excluding all traces of air and 
moisture. Parreau's apparatus (Am. Fhys^ Qhem, [2], 1, 55) only 
allows of experimenting within a limited range of temperature, and 
Muller-Er 2 rbach’s measurements of the rapidity of dissociation (ibid., 
23, 607, and 24, 409) give no absolute or relative indication of the 
tension of dissociation. The rapidity of dissociation is not> only a 
function of the tension of dissociation, but depends also on tbe 
physical state of the substance. The rate of evaporation of water 
itself is not comparable to tbe rapidity of dissociation of solid 
hydi'ates. (Compare Schulze, Ann. FJiys. Chem.y 32, 329.) 

The author describes with, the add of diagrams two methods for 
determining the tension of dissociation of saline hydrates. 

The apparatus employed in the first method consists of a gi^uated 
barometer-tube (A), 1 metre in length and 15—20 mm. in diameter, 
placed perpendicularly in a mercury-trough and suiTounded, just as 
in Hofmann’s vapour-density apparatus, by<a lai^er glass tube 
through which the heating vapour circulates. A smallez*, semi-capil¬ 
lary tube (B), beat at right angles, is passed to within a short,dis¬ 
tance of the upper extremity of A, and serves as a support for a small 
tube containing the salt to be examined. The shorter limb of B pro¬ 
jects throagb the side of the mercury-trough, and is in connection 
with an air-pnmp j it is provided with a three-way stopcock immersed 
in the mercury. The substance having been placed in position, the 
barometer-tube (A) is exhaustedthe three-way cock: is then turned so 
that the mercury ascends in B, and A is brought to a constant tempe¬ 
rature by means of some suitable vapour. The first depression of 
the inercury column never shows thp true vapour-tension owing to 
the presence of air contained in the crystals and hygroscopic water; 
the first observations are, therefore, neglected and the tube is again 
exhausted and then closed as before. The depression now observed, 
after making all tbe necessary corrections, ^ows the true vapour- 
tensipu> and by exhausting the apparatus from time to,time the 
aufe^ce can be further dissociated anjj| th:e various tensions measured. 
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Tlie salt is finally analysed. When the tensions to be measured ap¬ 
proach 760 mm. the simface of the mercury becomes cooled by con¬ 
duction and may condense some of the aqueous vapour. In order 
to overcome this difficulty, the end of the barometer-tube (A) is closed 
with a cork (through which B passes), the mercury-trough is done 
away with, and the three-way cock in B is replaced by a simple one. A 
lateral tubulus, close to the lower extremity of the barometer-tube (A), 
connects the latter by means of stout, india-rubber tubing with a 
graduated burette-shaped tube (E) placed parallel to the barometer- 
tube, and provided at its lower extremity with a three-way stopcock ^ 
by this means, the level of the mercury in A and E can be regulated 
at will. 

In the second method described by the author, the salt is placed in a 
large, wide-mouthed fiask which is closed with a cork pierced with 
two holes, through one of which passes a thermometer, through the 
other a small, polished metal tube; the latter contains ether and a 
very delicate thermometer. The whole apparatus having attained a 
constant temperature, a stream of air is passed through tbe ether and 
the dew-point is observed. The maximum tension of aqueous vapour 
at this temperature is then ascertained from Regnault’s tables. The 
apparatus gives very good results, except when the tension to be 
measured is considerably less than the maximum tension of water- 
vapour at the same temperature, ' The results aiire not trustwoHhy 
when the temperature of the surrounding medium is more than 20® 
higher than the dew-point, or if the readings are taken before the 
temperature of the interior of the flask has become perfectly constant. 
In ascertaining the dew-point the metal tube should be cooled as 
quickly as possible, or else the temperature of the air in the flask is 
lowered and the readings are inaccurate. F. S. K. 

The Absorption of Carbonic Anhydride by Mixtures of 
Alcohol and Water. By 0. MIjllkr {Ann, Fkjs, Oh&m, [2], 37, 
24—43).—The author points out that, although a large number of 
investigators have taken up the subject of absorptive phenomena, the 
only one who has experimented on tixe absorption of mixed liquids 
is Setschenofl, who has investigated tbe question of tbe absorption of 
carbonic acid by mixtures of sulphuric acid and water {Bnll. Acad, 
Bt. Fetershourg^ 22, 102). 

In the present paper, the author describes the results of an investi¬ 
gation, taken up at the suggestion of Wiedemann, of the absorptive 
powers of mixtures of alcohol and water for carbonic anhydride. The 
resnlts obtained, when compared with those, given by Setsoheno^, 
exhibit some very interesting analogies between the behaviour of 
dilute sulphuric acid and that of dilute alcohol. 

In the case of alcohol the coefficient of absorption diminishes as the 
proportion of alcohol increases, and reaches a minimum when the 
solution contains 28 per cent, of alcohol, after which it continues to 
increase up to the value for absolute alcohol. When the solution 
contains about 45 per cent, of alcohol the value of the coefficient of 
absolution is about the same as for pure water. In the case of sul¬ 
phuric acid, the tariation of the coefficient of absorption is repre- 
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sented by a curve of siinilar character, the miuimum being attained 
when the proportions are such as to give the first hydrate of sulphuric 
acid, HaSOi + HaO. The curve showing the deviation of the coefficient 
of absorption from the mean of its values for water and alcohol 
respectively is also found to be of the same character as the similar 
curve showing the deviation of the coefficient of absorption of dilute 
sulphuric acid from the mean of the values for water and pui-e acid 
respectively. 

In both cases the coefficient has two maxima and two minima, and 
the maxima coiTespond, as in the case of alcohol, to the proportions 
giving the chemical compounds GaHs'OH -i- 6 H 3 O and CsHa'OH 
+ 3 H 2 O. In the case of sulphuric acid the proportions are those 
which give the compounds H 2 SO 4 + H 2 O and H 2 SO 4 + 2HoO. In 
addition to these similarities the minimum value of the absorptiou- 
coefficient corresponds in both cases with the maximum value of the 
heat of mixture, occurring when the composition of the solution is 
represented by OgHu^OH -h GHgO and Ef2S04 4 * HgO respectively. 

The greatest diminution of volume occurs when the proportions 
correspond to the composition represented by Ogfis’OH -f SHgO and 
.H 3 SO 4 4- 2HaO respectively. G. W. T. 

Crystallisation and Physical TJnion. By Gt. Brijoelmann 
(B en, 22, 1052—1063; compare Ben, 17, 2869).—The real crystal¬ 
line fprm of any chemical compound is that which it assumes when in 
a pure condition. 

The author’s views on mixed crystallisation, which have been pre¬ 
viously stated (loCr cit), cannot be pi*oved experimentally, as there 
are no methods by which the absolute simultaueousness of crystalli¬ 
sation of two or more compounds can be determined. P. S. £. 

DijBfe.sion in Agar Jelly. By F. Yoiotlanber (Z&it physihcU. 
Ohem,, 3,^16—335).—Graham has shown that diffusion takes place, 
in many colloid substances, as in water, and the author fiuds this to 
be the case with a jelly made from agar-agar. Such a jelly eohtain- 
ing 1 per cent, of agar is specially adapted for studying diffusion, as 
it can be made to take and retain any desirable form, and the pro¬ 
gress of salts or acids through the mass can be indi^sated by colour 
changes. The salt can be allowed to diffuse from an aqueous solution 
into the jelly, as the process is in no way disturbed by any inter¬ 
change of water between the two. 

In this way the author has been able to prove the truth of Pick’s 
law of diffusion for dilute solutions, and finds that the diffusion 
constants are equal to those found in aqueous solution in some 
cases and greater or less than these latter in others. The rate of 
diffusion of a substance is the same for solutions of agar of different 
concentration. The diffusion constants do not change with rise of 
temperature, but the amount of diffused salt regularly increases. 

H. 0, 

Ohomicad Action between SoMs. BjW. HAotocK (iwer./, 

37, 402’—406),'-:~Ioe when brqtighiinto contact with such solid 
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salts as are used in producing freezing mixtures, for instance, the 
chlorides of sodium, potassium, ammonium and calcium, potassium 
nitrate, or sodium and potassium hydroxides, combines with them to 
form aqueous solutions, provided that the temperature, although 
even far below the melting point of either the ice or the salt, is 
higher than that of the resulting solution. The author is led to infer 
that the formation of alloys by pressure (Abstr., 1888, 1163) may be 
due to the combining metals forming freezing mixtures, and finds in 
fact that the combination of sodium and potassium takes place with 
absorption of heat. 

From the readiness with which potassium and sodium act on dry 
ice, it also appears probable that in such an apparent action between 
solids the aqueous vapour surrounding the ice initiates the action, and 
it can be shown that similar occurrences take place in other cases of 
so-called chemical action between solids. It seems, however, that 
even though the reagents are solid, chemical action may take place 
wherever the product or products are liquid or gaseous. H, 0. 

Constaiats of AffiLaity of Orgaaic Acids, aad their Eelatioas 
to Cbmpositioa aad Coastitation. By W. Ostwalp {Zeit 
pJiysihaL Ckem,, 3,170—197, 241-—288, and 869—422).-^The author 
has shown in a former paper (Abstar., 1888, 1142) that by the aid of 
the theory of the dissociation of electrolytes the eonductivity, and 
hence also the chemical activity of an acid can he fully represented 
by an expression containing only one constant, which is dependent bn 
the nature of the acid itself. This constant c is equal to (1 — 
where m is the molecular cohducti\'ity for the solution diluted to 
V litres in terms of the conductivity for infinite dilution. If we set 
fy = <;/ 2 , then (1 — 9 n<)o/w* = £ 7 , where the constant 7 depends solely 
on the nature of the acid, and when w = 1 ; = 7 , that is 7 will also 

represent the dilution for which the dissolved substance is one-half 
dissociated. With strong acids, 7 iHll have a very small value j .with 
feeble acids, it will become very great indeed. 

Although the latter method of representation makes the physical, 
meaning of the constant very evident, the great differences in tho 
values for feeble and strong acids render its use in this form objec- ^ 
tionablA and^ the author therefore substitutes for it h I /27 
= m^l(l — m)t?, this being then a direct measure of the activity or 
amount of dissociation of the acid in solution, h is for the most part 
constant with rising dilution, but iu some cases the value decreases, 
this bemg, most probably due to , the substance being slightly impure. 

The author has determined the values of h for a large number of 
organic acids,, and has established many important relations with 
regard to its dependence on composition and constitution. The substi- 
tution of any negative radicle for hydrogen in the acid always 
increases its value, the increase being the greater the nearer the 
substituent ,ia to the carboxyl-group of the acid. This is shown by 
the following examples;— 
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Propioaic acid, CHs'CHo-COOH. ^ = 0*00134 

Lactic acid, OH 3 *OH(OH)-COOH. 0*0138 

Hydracrylic acid, CH 3 (OH)-CH 3 *COOH.... 0*00311 

Benzoic acid, CsHs'COOH... 0*0060 

OrthoeLlorbenzoic acid, C 6 H 4 Cl'COOH. 0*1320 

MetacMorbeazoic acid, CeHiCbOOOH...... 0*0155 

Parachlorbeazoic acid, C 6 H 4 Cl*COOH. 0*0093 


Tbe differences in tbe values of Tc according to the position which 
a negative radicle occupies in tbe molecnle are as a nile so great as 
to serve at once to distinguish and characterise isomerides. It is also 
possible to predict the values of h for certain compounds by the 
study of those of other related compounds, and hence also to deter¬ 
mine the composition and constitution of acids from this single 
property. H. C. 

Eeversible Traoasformation of Copper Potassium Chloride. 
By W. Meyeehoffeb {Zeit. phi/dhal Ghem,, 3, 336—346).—When 
the double chloride of copper and potassium, 0 uC] 3 , 2 KCl, 2 H 2 O, 
crystallising in blue plates, is heated either alone or in presence of a 
desiccating agent, such as acetic acid, brown needles are formed of 
> the composition CuCIs,KCL The reaction which takes place, 
Ca01a,2E01,2Hii0 = CuChjKCl -b KOI + 2HaO, is a reversible one, 
and the temperature at which tbe transformation occurs is found to 
be about 92®. If a mixture of the above salt with cupric chloride be 
taken, the reaction is slightly different: CuGl 2 , 2 KCl, 2 H 20 -f 
0 u 0 l 2 , 2 H 20 = 2 CuOl 2 ,KCl -f 4 H 2 O, but in this case also is re-^ 
versible, the temperature of transformation being about 55®. In 
each case the decomposition is attended with a large increase in 
volume, and hence the exact temperature of the change is easily* 
ascertained by means of a dilatometer. H. O. 

Unit of Atomic 'Weights. By W. Ostwalb (Ber., 22, 
1021—^1024).—The author argues in favour of makiug oxygen the 
standard of the atoniic weights of all other elements, as it is from 
oxygen that the atomic weights are actually determined- (Compare 
Meyer and Seubert, this voh, p. 75B.) F. S. K. 

Basis of Atomic 'Weights. By B. Braujteb (Ben, 22, 1186— 
1192).—A reply to Meyer and Seubert (this vol, p; 753), In which 
the author points out tlmt the ratio H *. O = 1:15*96, determined by 
.Regnault, is attended with expmimental errors that Erdmann and 
Marchand’s experiments gave 1:16* and Duipas^ as has been shown 
by Ostwald, 1 ; 15*98 as the lowest limit. As, therefore, no value of 
the ratio H : 0 between 1:15*87 and 1: 16‘01 has been proved to be 
accurate, least of .all the value 1 :16*96,0 = 16 should be taken as 
the standard of atomic weights. ' : F. S. K. 

*C(nit of Atomic Weights, By h, S^^^aand K. Seubert (Ber., 
22,1392—^1396),—A reply to Ostwald. -. 
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Molecular Determinations from Osmotic Pressure. By A. 
Lapenbijeg (Ber., 22, 1225—1226).—The proof of the applicability 
of Avoeadro’s law to dilute solutions (compare van*t Ho:ff (Abstr., 
1888, 778) has rendered it possible to determine the molecular weip;ht 
of substances in solution by ascertaining the osmotic pressure. The 
author is working out a method by which this principle can be 
employed for chemical pnrposes, but as the apparatus* in its present 
form, does not give accurate results, the details are not given. 
Molecular weight determinations with grape-sugar, resorcinol, cane- 
sugar, and benzoicsulphinide gave results within 8—10 per cent, of 
the true value. It is also intended to employ this method for esti¬ 
mating the water of crystallisation of substances in solution. 

F. S. K. 

Estimation of the Molecular Weights of Dissolved Sub¬ 
stances. By W. Will and G. Beedig (Ber., 22, 1084—1092).—The 
authors propose to use a modification of Tamman’s (Abstr., 1888, 
40B) and Walker’s (this voL, p. 6) methods for estimating the 
vapour-tension of a solution, in oi^er to measure the influence of the 
substance in solution on the vapour-tension of its solvent, and to use 
the results so obtained to determine the molecular weight of the dis¬ 
solved substance. The solution is contained in a specially con¬ 
structed Liebig’s bulb (a) having a large number of bulbs, and the 
pure solvent in another similar bulb (h). These bulbs are weighed, 
joined together, and then air passed through for about 24 hours at 
the rate of about a litre per hour, the two bulbs being kept immersed 
in a bath of constant temperature. At the end of the operation the 
bulbs are again weighed. The loss in weight of a is proportional to 
the vapour-tension of the solution, that of h to the diflerence of the 
vapour-tensions of the pure solvent and of the solution. From these 
figures the molecular weight of the dissolved substance may be cal¬ 
culated by Baoult’s formula— 


vrhere 




/' 


1007-/’ 


M is the mol. wt. of the dissolved substance, 
m is the mol. wt. of the solvent (for alcohol = 46). ' 
p is the number of grams of substance dissolved in 100 grams of 
the solvent. 

/ is the vapour-tension of the solvent 1 , , . , 

/ „ „ solution 

If / be the loss of weight of the bulbs containing the solution, 
that of those containing the solvent*— 




and substituting this in the fii’st equation— 


M = 13® 


J3 5 ' 

100 ’ 7 '* 
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The authors have tried a number of solyents, but find alcohol the 
best; the formula then becomes— 


M = 


46 . . s' 
100 s" * 


The following are the results obtained in a number of trials, the 
number in brackets immediately following the name being the true 
atomic weight, hfitrobenzene (123), 122, and 127; acetamide (59), 
58; ethyl benzoate (150), 137, and 143; benzoic acid (122), 107, and 
108; picric acid (229), 264; diphenylamine (169), 153, and 146; 
atropine (289), 275, and 250; hyoscyamine (289), 263; formamide 
(45), 49, and 50; etbyl salicylate (166), 187, and 189; urethane (89), 
87, and 91; carbamide (60), 60, and 61; vanillin (152), 130, and 
13^; and acetovanillon,* OH*C 6 H 3 (OMe)*COMe (166), 144,165, 157, 
and 156. 

Tbis method is very convenient, as it simply depends on three 
weighings, and is independent of delicate thermometric readings. 

L. T. T, 

Cryoscopic Behavionr of Solutions of Iodoform in Benzene 
and Acetic AcicL By v. Klobxjkoff {Zeit ^hysikah Gkem., 3, 
8^—^353).—The author finds that the cryoscopic behaviour of solu¬ 
tions of iodoform in benzene and acetic acid is a perfectly normal 
one, tbe molecular reduction being, in the first instance, 49, and in the 
second 39, H. 0. 


Inorganic Chemistry. 


Chlonne from Bleaching Powder. By 0. Wineleb (Bor., 22, 
1076—1077).—When chlorine is generated from bleaching powder 
and hydrochloric acid in a Kipp’s apparatus, it is advisable, after 
using tbe apparatus, to blow in a little air, otherwise a slow but con- 
tinaous action takes place, owing to the absorption of the chlorine by 
the acid, P. S, K. 

Determinatioh of the Boiling Point of Ozone and of the 
Solidiftring Point of Ethylene. By K. Olszewski ( Am . Phys . 

[2], 37, 337—^340).—Hautefeuiile and Chappuis have shown 
that ozonised oxygen solidifies to a dark-blue liquid at a pressure of 
125 atmospheres, and at the temperature at which ethylene evapo¬ 
rates under the atmospheric pressure, namely, —102*5^ The ozone 
remains in a Kqxdd state after the p3E?esgrare has been reduced to that 
of the atmosphere, from which it follows tbM the boiling point of 
ozone cannot be very much lower than that of ethylene, and tbere- 

♦ ^ new substance prepared by Tiemaan and Ks^e^ but not yet described, 
fOL* LVI. • . g ^ 
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fore tlie author hoped to be able to obtain liquid ozone by injecting 
ozonised oxygen into a vessel cooled to —*150® at the ordinary atmo¬ 
spheric pressure. He found, however, that he was unable to do this. 
The vessel was cooled down to —151° by means of liquid ethylene, but 
no ozone was liquefied, being evidently prevented from domo- so by the 
large quantity of oxygen with which it was mixed, the boiling point 
of oxygen being very much lower. By using liquid oxygen at the 
atmospheric pressure in place of ethylene, the temperature was 
reduced to —181*4°, and the ozone was then easily obtained, in the 
form of a dark-blue liquid, whilst the oxygen with which it was 
mixed remained uncondensed, and was allowed to escape by an open¬ 
ing at the top of the tube. When the ozonised oxygen was injected 
into a tube thus surrounded by liquid oxygen at the temperature of 
—181*4°, a drop of ozone could be observed in the course of a few 
minutes, and if the influx of gas was then stopped, and the oxygen 
surrounding the tube allowed to evaporate, the ozone remained liquid 
until the whole of the oxygen had evaporated. It was necessary in 
performing this experiment to cnt off the supply of ozonised oxygen, as 
when this was not done the liquid ozone was swept out of the tube by 
the stream of gas. After the oxygen,had completely evaporated, the 
temperature of the tube would he about —150°, namely, that of the 
liquid ethylene surrounding the tube which originally contained the 
liquid oxygen. At the boiling point of oxygen, the ozone remained 
in the form of a dark-blue liquid, which was transparent in thin 
layers, hut became almost opaque at a thickness of about 2 mm. 

, In order to determine the boiling point of the ozone, the tube con¬ 
taining it was removed from the apparatus, and placed in another 
vessel containing liquid ethylene at a temperature of —140°. The 
ozone was found to remain liquid until the ethylene had nearly 
reached its boiling point. The temperature at which the ozone 
began to evaporate was observed by means of a snlpburous acid ther¬ 
mometer, which was found to register —109°, corresponding to —106° 
of the hydrogen thermometer, so that the boiling point of J)ure ozone 
may be taken as —106®, 

The greatest care had to be exercised in making the experiments, 
to prevent ozone from coming in contact with the ethylene, which 
would cause it to explode. In one of the experiments a drop of liquid 
ozone just below its boiling point exploded in this way, and the 
explosion was so violent that the triple glass walls of the apparatus 
were blown into fine dust. 

, When the pure ozone was allowed to evaporate, it changed into a 
bluish-coloured gas, which retained its colour at the ordinary 
temperature, and conld be recondensed by immersing it in liquid 
ethylene. 

In a former paper (Abstr., 1885,1101) the author has described 
his attempts to freeze ethylene by allowing it to evaporate in a 
vacuum. His attempts, however, were uusuccessful, the ethylene 
remalniug^ liquid and transparent at a temperature of —162° and a 
pressure'of between 1 aud 2 mm. of merbury. 

fie has now succeeded in solidifying ethylene by enclosing it in a 
i^,:^ira?qunded by liquid oxygeu, itself surrounded by liquid ethyl- 
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ene, as in the case of the experiments with ozone. The ethylene 
was found to solidify at about the boiling point of oxygen, —181’4°, 
to a white, crystalline, semi-transparent mass. When the stopcock, 
through which the oxygen as it evaporated was allowed to escape, 
^was closed, so as to allow the pressure and the temperature of the 
oxygen to gradually increase, the solid ethylene became liquid at a 
pressure of 3*4 atmospheres, at which, according to the author’s 
former researches (Cornet, rend.^ 100, 350), the temperature of the 
liquid oxygen would be —169°, which may therefore be taken as the 
melting point of solid ethylene. G. W. T, 

Action of Alkalis on the Thionic Acids, By Bebthelot 
{Compt. rerid., 108, 925—930).—Pentathionates in contact with excess 
of an alkaline hydroxide yield sodium thiosulphate, with develop¬ 
ment of heat, even at the ordinary temperature. Complete decom¬ 
position would develop +48 Cal., but the amount actually observed 
was +44 Cal., and hence the change is incomplete. Conversion of 
pentathionic acid into thiosulphnric acid by assimilation of water, 
2 H 2 S 5 O 6 + 3 H 2 O = 5 H 3 S 2 O 3 , would absorb —34*6 Cal., but the 
increase in saturating power corresponds with an increase of 
+82*8 Cai. in the heat of neutralisation, and hence a balance of 
+48*2 Cal. in favour of the reaction. 

Tetrathionates in presence of excess of alkali are slowly converted 
into thiosulphate and sulphite, 2 Na 2 S 406 + = SNajSaOs + 

2Na2SOs. If the reactiou were complete it would be accompanied by 
a development of + 72*6 Cal. The conversion of tetrathionic acid 
into thiosulphuric and sulphurous acids would absorb —18*6 Cal. 
As in the preceding instance the exothermic character of the 
reaction depends on the increase in the saturating power of the 
acids. 

Trithionates are more stable, and at the ordinary temperature the 
change cannot be recognised until after the lapse of a considerable 
time. When heated, the trithionate is converted into thiosulphate 
and sulphite, 2E2Ss06 + 3 K 2 O == KI 2 S 2 O 3 + 4 E 2 SO 3 . Complete con¬ 
version corresponds with a development of +35*8 Cal. The conver¬ 
sion of tritbionic acid into the other acids would absot^b —36*2^ but 
the increase in the heat of neutralisation is + 72*0 Cal. 

Sodium hydroxide has no action on the dithionates in the cold. 

The thionic acids may be regarded as derivatives of condensed 
simple or mixed anhydrides, which are themselves derived from 
thiosulphuric and sulphurous acids. Thiosulphuric acid may be 
regarded as S 202 ,B[ 20 , capable of giving rise to a series of condensed 
anhydrides of the general formula * 8202 ,to—TO iH-iO, the basicity of the 
resultiug acids being proportional to the value of m. According to 
this view pentathionic acid is 5 S 2 O 252 H 2 O, the values of to and m being 
5 and B respectively. When sulphurous acid, S 02 ,H. 20 , is likewise 
present, it may behave in a similar manner, and thus we should be 
able to obtain, amongst others, the following mixed condensed anbyi 
drides: 48202 , 802 ,H 2 O, which is tetrathionic acid ; 8203 , 4802 , 2 H 2 O, 
which is trithionic aoidj, 4 S 202 ,B 02 , 2 H 20 , which is probably the acid 
obtained in the first crystallisations when preparing pentathionic 

^ 3 & 2 
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acid by Debus’s metbod; and 28203,3802, 2 H 2 O, wbicb Jhas not 
been isolated. TMs view is supported % the behaviour of the thionio 
acids with excess of alkaline hydroxide, and the tendency to form 
condensed anhydrides is illustrated by the formation of the anhydro- 
sulphites K 2 S 2 O 5 and !Nfai 2 S 206 . 

The conversion of the thionic acids into thiosulphuric acid, or into 
this acid and sulphurous acid, would involve an absorption of heat, 
and hence the change does not take place in acid solutions. In 
presence of excess of alkali, however, the very considerable increase 
in the heat of neutralisation determines the change in this direction. 

C. H B. 

Action of Acids on Thiosulphates. By Berthelot (Gompt 
rend., 108, 971—978).—Thiosulphates, as is well known, are decom¬ 
posed by acids with liberation of sulphurous anhydride and precipita¬ 
tion of sulphur. The sulphur, however, exists in different allotropic 
modifications, the sulphurous anhydride reacts with the liberated 
thiosulphuric acid before it has time to decompose, and forms thionic 
acids, and the latter are partially dissociated by the water. It 
follows that the final state of the system is a condition of equilibrium 
between many reactions. When a solution of sodium thiosulphate 
is mixed with boric acid there is no sensible thermal disturbance, and 
the liquid remains colourless and tmnsparent. Acetic acid likewise 
produces no sensible variation of temperature, but a precipitate 
gradually forms and increases in quantity. The quantity of iodine 
absorbed is always much less than would be required if all the thio- 
sulphurous acid were decomposed into sulphurous acid and sulphur. 
The thiosulphate is only decomposed to a slight extant, and it follows 
that the heat of neutralisation of thiosulphuric acid is greater than 
that of acetic acid, +13*3 Cal. It is possible that an acid sodium 
acetate is formed, and the sulphurous anhydride which is liberated 
produces thionic acids by interaction with the thiosulphuric acid, 
and hence the great length of time required before equilibrium is 
established. 

With sodium thiosulphate and very dilute sulphuric acid th^re is 
an immediate slight rise of temperature, followed very rapidly by th-e 
formation of a precipitate and a slight fall of teinperat,U 3 :*e. The heat 
of neutralisation of thiosulphuric acid is therefore lower than that of 
sulphuric acid. . , 

Hydrochloric acid of certain concentrations produces a slight 
development of heat, whilst with other concentrations there is a slight 
absorjption of heat. The liquid becomes turbid almost immediately, 
owing to precipitation of sulphur. Ifc is evident that the reaction is 
somewhat complicated, but it is also evident that the heat of neutrali¬ 
sation of thiosulphuric acid is practically the same as that of hydro¬ 
chloric acid, and it may be taken as +13*8 CaL without sensible 
error. The absorption of heat observed in some cases is due to the 
decomposition of the thiosulphuric acid, and is exactly equal to the 
difference between the heats of formation of thiosulphuric and 
s^phurons ^ids i*espective1y. The quantity of iodine absorbed by 
the solution after various times and under various conditions is given 
form of a fable. Neglecting 4he cjomplications due to, the 
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action of snlphurons aniijdride on tMosnlpiinric acid, it seems tliat 
the decomposition of the latter begins immediately, and increases 
with the time and with the proportion of hydrochloric acid. 

The action of snlphnrons acid on sodium thiosulphate in various 
proportions is always exothermic, although the development of heat is 
but slight, and it wotild seem that there is a division of the base 
between the two acids, and interaction between those poitions of the 
acids which remain free. When the two liquids are mixed, they 
become yellow and sulphur is precipitated, especially if the thio¬ 
sulphate is in excess- If, on the other hand, sulphurous acid is in 
excess, only traces of sulphur separate, and these gradually redis¬ 
solve. The quantities of iodine absorbed by the liquid indicate that 
decomposition is not complete, but is limited by the formation of 
thionic acids. The latter reaction also remains incomplete in con¬ 
sequence of the dissociating action of the water, and it follows that 
when equilibrium is established, the liquid has a very complex con¬ 
stitution, and contains thiosulphuric acid, sulphurous acid, sulphur, 
and thionic acids, the base being divided between thiosulphuric and 
sulphurons acids. C. H. B. 

ifote ,—^Vaubel (Ber., 22, 1686—1694) gives a totally different 
explanation of the action of acids on thiosulphates. 

0. H. B. 

Preparation of Alkaline Nitrites. By G. A. Le Roy 
rmd.^ 108, 1251—1252).—The ffnely powdered alkaline nitrate is in¬ 
timately mixed with finely powdered barium sulphide in the proportion 
of 4 mols. of the former to 1 of the latter, and the mixture is pro¬ 
jected with coustant stirring into an iron basin heated to dull redness. 
The reaction takes place with incandescence, and on extracting the 
cooled mass with water the nitrite dissolves and barium sulphate is 
left and can again be reduced to sulphide. The presence of sulphate 
in the sulphide moderates the reaction. 0. H. B. 

PhosphoroTis Acid. By L, Amxt {Compt rend., 108, 1056—1058). 
—The author has previously shown that when sodium hydrogen 
phosphite is heated, it yields a pyrophosphite (Abstr., 1888, 914). 
Other phosphites behave in a similar manner, but dehydration is 
more difficult and there is greater liability to decomposition. 

The pyicphosphites in solution again combine with water, but by 
careful evaporation of a saturated solution in a dry vaoanta, the salt 
is obtained in small crystals which act on polarised light. 
The conversion of sodium pyrophosphite in aqueous solution into the 
hydrogen phosphite takes place more rapidly the more concentrated the 
solution and the higher the temperature; at the ordinary temperature, 
complete conversion requires several days, but the change is complete 
in a few hours if the liquid is boiled. In dilute solutions a much 
longer time is required. The presence, of an acid such as sulphuric 
acid greatly accelerates the change, and if the proportion of. acid is 
large, the conversion is complete almost immediately. With a smaller 
proportion of acid, the change is more mpid the greater the concen- 
tiation, the higher the temj^rature, and the greater the proportion 
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of free acid present. It is complete in a few minutes if the liquid is 
boiled, however small the proportion of free acid. If barium pjro- 
phosphite is decomposed bj an equivalent quantity of sulphuric acid, 
the ratio of the pyrophosphite in the liquid is 1 : 0*74 j after two 
hours, 1 : 2 - 4 ; and after 16 hours all the pyrophosphite has disap¬ 
peared. The change is immediate if the liquid is boiled. 

■* 0. H. B. 

The Presence of Sodium Sulphate in the Atmosphere. By 
F. PARMEJrriER (Compi. rend,, 108, 1113—1116).—The fact that 
supersaturated solutions of sodium sulphate crystallise if exposed to 
the air, whilst supei^saturated solations of many other salts remain 
liquid for some time under the same conditions, is generally taken as 
proof of the presence of minute crystals of sodium sulphate in the 
atmosphere. 

The author has observed the formation of very light crystals of 
sodium sulphate more than 20 cm. long, on the walls of rooms, Ac,, 
at the hot springs of Royat, especially where the walls were covered 
with plaster, the superficial layer of which has been converted into 
calcium carbonate. The water contains sodium hydrogen carbonate 
and sodiuin chloride, and it is most probable that the sodium snl^ 
phate is formed by double decomposition witb calcium sulphate, and 
then efSor^sces in a manner similar to potassium nitrate but in its 
own crystalline form. Similar efflorescence can be obtained by moisten¬ 
ing a porous plate with a saturated solution of sodium sulphate. 
After several crystallisations the plate disintegrates, and a similar 
phenomenon is observed at Roy at even with the hardest stones. 

The facts that the effloresced crystals are extremely light and that 
the formation of a similar efflorescence probably takes place in many 
places, seem to the author to account for the existence of the crystals 
of sodium sulphate in the atmosphere. 0, H. B, 

Note ,—It is well known that sulphates exist in the air over and 
near the sea, owing to the evaporation of the fine spray (see An^us 
Smith’s Air and Rain), C. H. B, 

Action of Alkaline Arsenates on the Alkaline Earths. By 
LEPiiTRJE {Compt, rend,, 108, 1058—1060).—Barium oxide dissolves 
readily in fused potassium metarsenate, and the product consists of 
crystals which alter rapidly in contact with water, yielding small 
opaque crystals of the composition BaHAsOi + H 3 O. If the unaltered 
alkaline arsenate is removed by treatment with glycerol, the residue 
consists of rhombic prisms of the compound Ba 2 As 207 , which is 
analogous to the phosphate formed under the same conditions. The 
product is the same when potassium chloride is added to the mixture, 
provided that the proportion of metarsenate is not lower than 60 per 
cent, otherwise the chloride attacks the product and forms a ohloro- 
arsenate. * Barium chloride gives the same product as the oxide. 

Potassium orthoarsenate or pyroarsenate mixed with sufflcient 
potassium chloride to make the mass fusible, yields small, transr 
parent prisma of the compound KBaA 804 , analogous to the phosphate 
formed under similar conditions. The proportion of orthoarsenate 
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mxL«!t not be lower than 8 per cent., nor that of tbe pyroarsenate lower 
than 18 per cent., or tbe products will contain chlorine. 

Sodium metarsenate behaves in the same way as the potassium 
salt. Sodium orthoarsenate or pyroarsenate yields the normal 
arsenate Ba 3 (As 04)2 in large iamellse. 

Strontium oxide with potassium metarsenate yields the compound 
SroAs^O?, and with the orthoarsenate or the pyroarsenate the com¬ 
pound KSrAsO^. Sodium pyroarsenate behaves in the same way, 
and yields the compound l^aSrAsO^ in dendritic crystals. Sodium 
metarsenate yields a mixture of the compounds Sr 2 As 207 and 
Sr 8 ( As 04 ) 2 . The latter is easily obtained in long, transparent, rhombic 
prisms by using sodium orthoarsenate. 

Calcium oxide yields similar products. Potassium metarsenate 
forms the compound Ca 2 As 207 , which is much less readily attacked by 
water than the barium and strontium salts; the pyro- and ortho¬ 
arsenate yield the salt KCaAs 04 . Sodium metarsenate yields the 
compound 3 Ca 0 , 3 Na 20 , 2 AsaOs; the pyroarsenate and oithoarsenate 
jp3X)duce the double arsenate Ca!N’aAs 04 . 

In all cases in which a chloride is present, the proportion of arsenate 
must exceed a certain minimum or the product will contain chlorine. 
This minimum is highest in the case of calcium and lowest in the 
case of barium, strontium being intermediate, C. H. B. 

Potassium Magnesium Bromide. By W. Put (J, pr, Ghem. 
[2], 39, 373—376).—Lowig described a salt, 2 KBr,MgBr 2 -h 6 H 2 O, 
but this does not correspond with camallite, KGljMgOla + 6 H 2 O. 
The author has succeeded in preparing the salt KBr,MgBr 2 4* 6 H 2 O 
by shaking a saturated solution of magnesium bromide with finely 
powdered potassium bromide for four days, and also by mixing 
saturated solutions of 12 parts of magnesium bromide in cold water 
and 1 part of potassinm bromide in hot water. 

In the first case magnesium sulphate was shaken with the mag¬ 
nesium bromide solution before the potassium bromide was added. 
The magnesium sulphate thus dissolved served as an indicator to 
show how much mother-liquor was left with the crystals, which could 
only foe drained as they are decomposed by washing. Thus, after, 
the crystals had been drained they contained 0*22 per cent, of sul¬ 
phuric anhydride, whilst the mother-liquor contained 091 per cent.; 
the crystals, therefore, still contained 24*1 per cent, of mother-liquor, 
which was allowed for in the analysis. 

The author never obtained Ldwig*s salt. A. G. B. 

Formation of Mcrcurammonium Chlorides. By 6 . Mmi 
{Gompt rend.^ 108, HOB—1110 and 1164—rl 167).—The action of 
ammonia on mercuric chloride has already been iii;vestigated (this 
voL, p. ^70). If potassium hydroxide is present, so that some 
mercuric oxide is formed, the product contains dimerourammonium 
chloride, !NHg*jOL The solutions employed contained, as a rule, one- 
eighth of a gram-molecule per litre. When mercuric chloride is 
mixed with ah equal volume of potash solution and then with the 
same volume of ammonium chloride solution, and the precipitate, 
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•wMcli becomes quite white, is washed and dried at 10€°, it has the 
composition I3'Hg201,21N’H2HgCl,NH2Hg*O*Hg0L If the mercuric 
chloride and ammonium chloride are first mixed and the potash 
added afterwards, the precipitate remains yellowish, and whether 
filtered off after a few minutes or after several hours, has the com¬ 
position NHg2Cl,I^H2HgCJ,2^H2Hg‘0*HgCl. The smaller the excess 
of atnmoninm chloride the greater the proportion of ’NTHgaCI. If 
equal volumes of the mercuric chloride and potash solution are mixed 
and heated to boiling for some minutes, then mixed with an equal 
volume of ammouium chloride and again boiled for a short time, 
the precipitate has the composition NHg 2 Cl,N'H 2 Hg* 0 *HgCl, a result 
due to the conversion of merourammonium chloride, l^HoHgCl, into 
the eomponnd NH 2 Hg* 0 ‘HgCl when heated with water. 

Employing solutions of the same strength as in previous cases, 
200 c.e. of mercuric chloride solution was mixed with 150 c.c. of 
potassium hydroxide solution and then with 100 c.c. of ammonia 
solution, agitated for an hour aud a half, filtered, washed, and dried 
at 100®. The precipitate has the composition 

3srHg2Cl + NHaHg-O-HgCI, 

is not affected by boiling water, and does not alter even if beated in 
a current of air at 140® for two bonrs. 

800 c,c. of potasb solution was mixed with 600 c.e. of ammonia 
and 600 c.c- of mercuric chloride was added. The precipitate was 
at first yellow hut soon became white. Analysis of the filtrate and 
the precipitate showed that the latter had the composition NHgsCl + 
2NH2HgCl + l!irH2Hg*0*HgCl. If only ammonia is in excess, so 
that no ammonium chloride is found in the filtrate, the proportion of 
mercury in the precipitate becomes less, the merourammonium 
chloride, KH 2 HgCl, being completely decomposed. The same result 
is obtained whether the mercuric chloride is added to the mixture of 
potash and ammonia or potash is added to a mixture of the other 
two. 

200 c.c. of mercuric chloride was mixed with 400 c.c. of ammonia 
and the precipitate washed by decantation and mixed with one 
molecular proportion of potassium hydroxide. After agitation for 
one and a half hours, the precipitate was washed and dried ab 110®, 
Analysis of the filtrate and the precipitate shows that mercuram- 
monium chloride is decomposed hj potassium hydroxide, whilst at 
the same time it is decomposed by water with formation of Millon’s 
salt and ammonium chloride, the conaposition of the precipitate 
being l^HgaOl + 2 NH 2 *Hg- 0 'HgCl. ^ 

In all these reactions, when ammonium chloride is formed mercur- 
ammonium chloride is also produced, but if ammonium chloride is 
not formed the precipitates contain only the compounds jNHg 20 l and 
NHaHg'O^H^OL The dbnercurammonium chloride is converted by 
excess of ammonium chloride into mercurammoiaum ohlonde, 

0 H S 

Solubility of Gia^ in Water, By F. Mtuos and F. febksrxu 
(Ben, 22,1092—^1112).—^The authors have very qafefujly examined 
me fidlubsli^ in ,bot and cold water of a large variety glasses of 
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' powdered aid experimented on was roaghly 

' square centimetre. The portions nassiuff 

SSSstenr®^’^ Sieve b,fc retained by the finer! were toD 

« equal volume! 

Ltefvt^If surface was approxi! 

20 erams^ w«« minimum surface for the quantities taken (18 to 
76S square eeutimetres. 

beinff osfwcAis not soluble, the solution always 

SZ Zl Tf ^y.‘fooo“POSi«on, and the ratio of the various coL 
^ituents in solution is quite different to that in the ordinal Mass 

■ Forinstance!TfrelSl- 

water and^ihe so-called soda water-glass was treated with 

^ter and the solution separated into fractions, the result was - 
On^nal glass, NajO: SiOj = 34-07:65-93: Fraction I 88-13 • 11 - 87 ' 

obtained by the treatment of the powdered 

wX^mtv iT*®" with S 

water, HI, by 15 minutes boihng; lY was the insoluble residue 

The pmncipal conclusions deducible from the experiments are :- 
a/nA Water-glass IS decomposed by water into free alkali and aiHoic 
Sol Propo^on (varying with the time of action, coneeu- 

tetwn, and temperature) of the latter becombg hydrated and dis- 

soda-glasses, hut the 

Tnth increase of the proportion of lime present 

the to the silica and 

8.L Tx of glass towards the action of water is 

d^ndent on the presence of, double silicates of soda or potash and 

solSbie “-‘■SW 

CoH water^ illative resistance of glasses is different towards hot and 
foudi. oomnerob, .»d 

^ * li. T. T. 

, _ PomaMon of Manganese Oxides in the Wet Wav Bv A 
|OoRGEn (Gompt. rend., 108, 948—951).—When manganSiydrJxide 
to air m presence of an excess of a •manganona salt, it 
mang^ite 2MnO,MnO^ with a variable quan- 
tbf aid +1; J"" P^.se^06 of oxygen instead of air, oxidation is more 

F T P^xiwjtis slightly higher. 

Ihe product slowly absorbs oxygen from the air or from oiygli at 
|e ord^ry temperature, but even after 12 years the pronoun of 

“n f I albahne earths, as is wMl- known, manganous 
hydroxide wiU take up a much larger ,]^iop«^ioQ of oxygen. 
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SolntioTis of manganous salts gradually become turbid wberf 
ex:posed to air, especially in diffused Hgbt, and still more rapidly in 
bright sunlight. The change does not take plane in an atmosphere of 
hydrogen. With the chloride, sulphate, and acetate, the precipitate 
has the composition Mn 0 ,Mn 02 , but with the nitrate, its composition 
is 2Ma0,3Mn02. The quantity of manganese precipitated in this 
form is only a small fraction of that present in the liquid. In con¬ 
centrated solutions the amount precipitated is still less, and hence it 
would seem that precipitation is due to the action of oxygen on a 
manganese salt partially dis-sociated by water. 

Solutions of manganons sulphate, nitrate, chloride, bromide, and 
iodide may be boiled without undergoing any noteworthy alteration^ but 
the acetate yields more precipitate than at the ordinary temperature. 
The precipitate has the composition MnO,MnOa, the acetic acid is 
continuously given off during boiling, hence it would seem that 
manganous oxide is liberated in consequence of the dissociation of 
the salt, and ^haves like the manganous hydrate thrown down by 
alkalis. 

Iodine dissolved in a solution of potassium iodide has little action 
on manganous hydroxide, scarcely attacks manganous carbonate, and 
has no acti<in on the acetate and salts of the strong acids. Chlorine 
acts rapidly on the hydroxides and on all the salts. The most con¬ 
cordant results were obtained with chlorine-water and manganous 
carbonate. With the carbonate in excess, the product was MnO,MnOa, 

} ut with chlorine in excess the more highly oxidised products, 
Mn0,4Mn02 and MiiO,6MnO*, were obtained. Up to the latter point 
the mixture remained neutral, land the manganous chloride formed! 
was equivalent to the oxygen which entered into combination. The 
further action of chlorine is indirect, hydrochloric acid and not man¬ 
ganous chloride being formed. 

Bromine behaves in a similar manner, but the reaction is slower. 

G. H, B. 

Action of Air on Manganous Carbonate. By A. Gomm 
(Compt rend,^ 108,1006—1009).—Kative manganous carbonate or di^ 
allogite is very stable, and remains unaltered after contact with aerated 
water for three years. Precipitated manganous carbonate which has 
become crystalline, remains in contact with aerated water at the 
ordinary temperature without forming any peroxide. Even at 100® 
the amount of peroxide formed is very minute. If the precipitated 
carbonate remains in contact with aerated water for 10 years, about 
one-third is decomposed, and the product has the composition 
MnO,MnOs. Two specimens containing respectively 8Q and 70 per 
cent, of manganous carbonate were exposed to air in the dry state for 
eight years; in the first case 33 per cent, and in the second 14 per 
cent, of manganous carbonate remained, the rest having been con¬ 
verted into the oxide MnOJMLiaOa. 

The oxide MnO,Mn02 can be obtained by the direct combination of 
manganouB hydroxide and hydrated peroxide, and undel^goes no change 

exposed to air for five months in the dry state or under water. 

Manganous c^bonate when exposed to air at the ordinary tem- 
ferature, yields no oxide higher than MnO,MnOs, and a ainailar result 
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lias previously been obtained vTith the Hydroxide (preceding 
Abstract). 

When manganous carbonate is exposed to air at 100° for 250 Hours 
only two-thirds remains unaltered, the rest being converted into an 
oxide wHicH contains considerably more oxygen than is required by 
the formula Mn 0 ,Mn 02 . At 200'*, after 30 Hours, the oxide formed 
contains 92 per cent, of manganese peroxide. THe oxide MnO,MnOs 
undergoes no further oxidation at 100°. G. H. B. 

Some Metallic SulpMdes. By A. Gautier and L. Hallopeau 
{Oampt. rend.^ 108, 1111—1113; compare this vol., p, 677).—The 
action of carbon bisnlpHide vapour on metallic nickel at a bright-red 
Heat yields two substances, wHcH are easily separated. One is black, 
friable, granular nickel snlpMde, the other is nickel snbsulphide, Ni 2 S, 
in the form of a dense, resisting, yellowish, metallic substance, which 
Has undergone fusion but can be finely powdered. It is not magnetic, 
and it Has a Hardness somewhat greater than 4. THe powdered sub¬ 
stance consists of small, tnncated prisms with a square base; sp. gr. 
at 0® = 5*66. THe powder is dull-green, and has lost the metallic 
lustre of the mass. It is not decomposed by bot or cold water, and is 
very slowly attacked by dilute or concentrated hydrochloric acid, even 
when Heated. Prolonged contact with vapour of carbon bisulphide 
at. a red heat converts it into nickel sulphide, NiS. 

Arfvedson described nickel subsnlphide as magnetic, but his product 
probably contained unaltered nickel, and it Has generally been re¬ 
garded as a mixture of nickel and nickel sulphide. 

THe black substance from wHicb the nickel subsolpHide is separated 
consists of 36 per cent, of a nickel carbide insoluble in aqua regia 
and containing 20*05 per cent, of nickel, and 64 per cent, of nickel 
sulphide, I^'iS. 

The action of carbon bisulphide vapour on crystallised chromium at 
a bright-red heat yields chromic sulphide, 01 * 282 , a dark-grey, hard, 
sonorous substance, which resembles graphite in appearance, and 
makes a mark on paper. It is mixed with unaltered chromium, which 
is removed by treatment witlT aqua regia. 

. The action of carbon bisulphide vapour on lead at a little above a 
red heat yields brilliant crystals of galena. The cool part of the tube 
contains yellow crystals, which yield carbon bisulphide and lead sul^ 
phide when treated with an acid, and hence would seem to be a lead 
thiocarbonate. C. H. B. 

Crystallised Orthosilicates of Nickel and Cobalt. By L. 
Bourgeois {Gompt. rend., 108, 11,77—1178).—The author^s method 
consists in heating an intimate mixture of a metallSc oxide with the 
corresponding chloride and a large excess of amorphous silica to bright 
redness in a Perrot’s furnace for several Honrs, None of the metallic 
oxide remains unattacked, and the excess of silica is removed by treat¬ 
ment with a solution of an alkaline hydroxide. / 

Cobalt oxide and chloride yield the orthosilicate Co 2 Si 04 , in the 
form of a beautiful, violet powder, of sp, gr. 4*63. It consists of 
minute, deep-violet, non-dichrbio crystals, with forms and optical 
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properties recalling those of peridote. It readily gelatinises with 
acids. 

Nickel orthosilicate, Ni 2 Si 04 , obtained in the same way, forms 
minute, greenish-yellow crystals, strongly resembling those of peridote, 
bnt darker in colour; sp. gr. 4*85. 

It is noteworthy that neither nickel nor cobalt yields an acid sili¬ 
cate, even in presence of a large excess of silica, and in this respect 
they resemble iron, but Fouque has obtained a double silicate of 
cobalt and calcium which seems to be an acid salt. 

Cadmium yields a crystalline silicate under similar conditions, but 
no crystalline product could be obtained with cerium, lanthanum, 
didymium, or uranium. 0. H. B. 

Preparation of Chromic Chloride. By A. Vosmaee {Zeit. anal. 
Chem,, 28, 324).—Chlorine is passed over heated ferrochrome in a 
glass tube. Ferric cMoride being more, and manganous chloride less, 
volatile than chromic chloride, the latter is obtained in a state of great 
parity. M. J. S. 

Metatongstic Acid. By E, P^ohabd {Gompt. rend., 108, 1167— 
1170).—Afetatungstic acid has a very energetic acid function; its 
heats of neutralisation by one equivalent of an alkali or alkaline earth, 
with formation of metatungstates of the general formula MoOaWOs, 
are given in the following table, with the corresponding values for 
nitric and sulphuric acids:— 



Fotaseium 

Sodium 

Strontium 

Barium 


oxide- 

oxide. 

oxide. 

oxide. 

Sulphate. -. •. 

,15-7 

15 85 

16-4 

18-4 (pptd.) 

Metatungstate 

14-05 

14-24 

14-76 

16-4 

Nitrate. 

.13-8 

13-7 

13-9 

13-9 


The addition of a further quantity of base gradually converts meta¬ 
tungstates into ortfaotungstates, the change being complete with four 
equivalents of base. 

In the case of sodium, jKra20,4W0s diss. + dNaOH diss, 5= 
SNaaWOi diss., develops ' -h6*72 Cal. The addition of a further 
quantity of alkali causes no appreciable thermal disturbance. 

When one equivalent of metatungstic acid is mixed in the calori- 
meter with four equivalents of barium hydroxide, the thermometer 
rises rapidly and attains a maximum, whilst a white, gelatinous pre¬ 
cipitate separates and slowly becomes crystallipe, the temperature 
gradually falling during the second phase. The gelatinous precipi¬ 
tate has the comnosition BaWO* -f 2 H 2 O, whilst the crystalline 
precipitate is BaWO* -f H 2 O, The same precipitate can be obtained 
by action of barium hydroxide on barium metatungstate. It is 
obvious that the action of barium hydroxide ou metatungstic acid 
takes place in three phases, nalneiy; (1) formation of the metatung- 
state,,(2) conversion of the metatungstate into the gelatinous ortho- 
togfi^te, (3) crystallisation of the orthotungstate; the total develop- 
mtent of heat :being +39*0 Cal. It follows that BaOjiWOs diss. + 
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3Ba(OH)2 diss. = 4 BaW '03 pptd., develops -f 8*2 Cal. Barium 
orthotungstate is neutral to phenolplithalein, and hence the latter 
can be used as an indicator for the titration of tungstic acid by barium 
hydroxide. The metatungstate is acid to this indicator. 

C. H. B. 

Variations in the Acid Function of Stannic Oxide. By L. 
Vtgnout reiid.^ 108, 1049—-1052).—Stannic acid prepared 

from stannic chloride, metastannic acid prepared by the action of 
nitric acid on tin, and ignited stannic oxide were treated in a calori¬ 
meter with excess of potassium hydroxide. 

Stannic Acid .—^lu some cases the stannic acid was formed from 
stannic chloride in the calorimeter by means of the reaction SnOU 4- 
4KHO + Aq = H 2 Sn 03 + 4KC1 + H^O -f Aq, the heat developed 
being -f ^1*3 Cal. Five quantities of 10 c.c. each of a solution con¬ 
taining 45’2 per cent, of SnCl455H20, were treated in different ways, 
namely, (1) kept for 24 hours, (2) kept for 17 days at the ordinary 
temperature, (3) kept at the ordinary temperature for 30 days, (4) 
heated in sealed tubes at 150® for four hours with four times its 
volume of water, and (5) heated at 150® in sealed tubes for four hours 
with 4 mols. potassium hydroxide and four times its volume of water. 
The heat of neutralisation by excess of potassium hydroxide 
(figSnOs + 4K0H) was then determined, with the following result;— 

ao (2.) (3.) (4.) (5.) 

327 31‘3 29-6 267 21*3 

If 10 c.c. of the freshly prepared stanuic chloride solution is mixed 
with 26 c.c. of binormal potassium hydroxide, the liquid remains quite 
clear, yields no trace of free hydrochloric acid on distillation, but 
decomposes carbonates in the cold. The addition of a cold, concen¬ 
trated solution of sodium sulphate completely precipitates the stannic 
acid. The different heats of neutralisation are due to polymerisation 
of the acid. If it is left in contact with water free from potassium 
chloride and hydrochloric acid, it undergoes farther change. Two 
samples precipitated by sodium sulphate were kept in water, one for 
24 hours at 16® and the other for an hour at 96°; the heats of 
neutralisation were -f 8 Gal. and H-4 Oal. respectively, 

Jietoiawwfc Acid.—This acid was employed in three forms, namely : 
(1) after drying at the ordinary temperature, when it has the com¬ 
position Sh 6 OuH 2 , 20 H 2 O; (2) after drying at 110°, when it has the • 
composition Sn 50 nH 2 , 4 H 20 ; (3) after heating in sealed tubes at 260® 
with four times its weight of water for four hours. The heats of 
neutralisation by potassium hydroxide were 

(l.) (2.) (S.) 

11*6 Oal 10*8 Cal. 6*3 Oak 

Stannic oxide, prepared fey heating metastannic acid to bright red¬ 
ness for an hour, gave a heat of neutralisation of +1*0 Cal. 

It would seem that a whole series of stannic acids exists, the 
e;^tremes being the acid completely soluble in water and ignited 
stannic oxide. The competition of metastannic acid indicates that 
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condensation does not take place elimination of water, but is the 
result of molecalar Tearrangement wbicb. produces a gradual diminu¬ 
tion of the activity of tbe acid function. The polymerisation may be 
regarded as due to the energetic acid function of the simple acid, 
which unites with a number of its own molecules which play the part 
of a base. Probably silica and alumina and other metallic oxides 
behave in the same way. C. H. B. 

Combination of Nitrogen Oxides with MetaUie Chloride. 
By A. Bessojt (Oompt. rend., 108, 1012).—^Nitric oxide combines 
directly, and with great development of heat, with antimony penta- 
chloride, forming a yellow, crystalline compound, 2 SbCl 5 ,]N' 0 , which 
is decomposed by water with evolution of niiu*ic oxide and some 
nitrogen peroxide. When heated, it partially volatilises, and leaves a 
residue of antimony tetroxide. The compound is obtained in crystals 
by heating in a sealed tube at 100® for several hours. 

Ifitric oxide also combines with bismuth chloride, aluminium 
chloride, and ferric chloride, forming yellow compounds which are 
obtained in crystals by heating them in sealed tubes and are decom* 
posed by water. 

Mtrogen peroxide combines directly with antimony pentaohloride 
with great development of heat, forming a compound, 3SbCl6,2!Kr02, 
which is obtained in pale yellow crystals by heating it in a sealed 
tube at lOO®. 

Niti'ogen peroxide also combines with antimony trichloride, bismuth 
chloride, feme chloride, and aluminium chloride, forming compounds 
which are decomposed by water. They are less stable than the corre¬ 
sponding compounds of nitric oxide, and are converted into oxides at 
a comparatively low temperature. C. H. B. 

Platinum TetracMoride. By L. Pigeoi^ (Gompt rend.^ 108, 
1009—1011).—Finely divided spongyplatinummixed with somewhat 
less than its own weight of selenium is placed in a stout glass tube 
one-third filled with arsenic trichloride, and a current of chlorine is 
passed in, the tube being gradually heated until the liquid boils. The 
platinum is rapidly and completely dissolved, aud the tube is then 
sealed and heated at 250° for several hours. After cooling, the tube 
contains a pale yellow liquid, orange-yellow crystals, and also, if tbe 
selenium is in excess, colourless crystals. The crystals are separated 
}Uid heated in a vacuum at 110°. They then consist of platinum 
tetrachloride and selenium tetrachloride, and are heated at §60° in 
a current of chlorine, when selenium chloride sublimes and anhy¬ 
drous platinum tetrachloride remains as a brown, very hygroscopic 
powder. At 440° it is converted into the dichloride. If platinum 
selenide is used instead of a mixture of platinum and selenium, no 
action takes place even at 300° ; if selenium is omitted altogether the 
platinum is not completely attacked, but the action becomes complete 
if selenium is added- The action of chlorine on finely divided 
platinum at 860° is incomplete, the tetrachloride and dichloride are 
farmed, but a considerable portion of the metal remains nnatfacked, 

d. H, B. 
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Atomic Weight of Ruthenixim. By A. Joly (Compt, rend., 108, 
946—94fc^).—Ratbeninm was converted into the peroxide and thus 
separated from platinum, iridium, rhodium, and palladium. The per¬ 
oxide was converted into the sesqaichloride by treatment with con¬ 
centrated hydrochloric acid at 100 °, and this was converted into 
potassium nitrosochloride (this voL, pp. 352 and 678). In this latter 
process all the osmium is volatilised as peroxide. The ruthenium 
nitrosochloride was treated with chlorine in the presence of potassium 
hydroxide, and was thus converted into the peroxide, which was 
purified by distillation and then treated with hot water. The oxide 
thns obtained, II 114 O 9 , was dried and heated in oxygen at 500”, in 
order to convert it into the dioxide. The atomic weight was deter¬ 
mined ( 1 ) by reducing the dioxide in hydrogen (five determinations), 
( 2 ) by reduction of the nitrososesquichloride in hydrogen (two de¬ 
terminations), and (3) by reduction of the ammonium nitroso- 
rutheniochloiide (two determinations). The values obtained were 
101*41,101*49, and 101*39 respectively, when O = 15*96. The atomic 
weight of ruthenium may, therefore, be takeu as 101*4 if O = 15*96, 
or 101*65 if 0 = 16. This lower result is doubtless due to the 
complete separation of the osmium during the formation of the 
nitrosochloride. C. H. B. 
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Hatiniferotis Nickel Ore from Canada, By W, Clakeb and 
C, CatiiEtt {Amer. J. ScL, 37, 372—374).—The authors have ex¬ 
amined a number of samples of nickel ores from the Sudbury mines, 
Ontario- The predominating constituent was a nickel mineral that 
gave on analysis the following results:— 

liTL Te.. Si02. Ou. S. Total. Sp. gr. 

41*96 15*57 1*02 0*62 40*80 99*97 4*541 

These figures are iu accord with the formula NigFeSfi, or, in other 
words, the mineral has the composition 1 ^ 1485 , with about one-fourth 
of the nickel replaced by iron. The only species with which this 
agrees is Laspeyres^s polydimite. The mass, from which the mineral 
was selected for the above analysis, averaged 85*89 per cent, of nickel 
and 5> 20 per cent, of copper, it was assayed for platinum, the result 
being that 2*56 oz. to the ton or 0*0087 per cent, of platinum was 
found. That platinum should exist in appreciable quantities in an 
ore of such character is remarkable; but whether it could he profitably 
extracted is an open question. B, H, B, 

. Genesis of AUuyial Gold, By B. Cohejt (Jahrh f. Min., 1889, 
i, Bef., 439—440, from Ver^f. Nemcrpommern u, Mngen, 19,198). 
—Whilst all geologists agree that the gold found in alluvial deposits 
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is derived from older rocks, opinions differ as to the manner in which 
the gold has heen liberated and concentrated—whether mechanical or 
chemical processes have prevailed. After a careful studj of the litera¬ 
ture of the subject, aided by his own experience, the author comes to 
the conclusion that by far the greater portion of alluvial gold has been 
liberated by the mechanical destrnction of older deposits, and has 
heen mechanically deposited. On the other hand, separation from 
solutions undoubtedly occurs, although only in a subordinate manner. 

The author concludes his paper with the following results of some 
analyses of gold from the Korth Transvaal:— 



Besidne. 

Ag. 

Au. 

Cu. 

Pe. 

Total. 

I.. 

0-02 

5*16 

94*48 

0-25 

trace 

99-91 

n.. 

078 

6*49 

91*38 

0-09 

trace 

98 74 

Ilia.. 

0-07 

4*64 

95*16 

— 

trace 

99-87 

IIB.. 

0-07 

4*57 

94*87 

0-11 

trace 

99-62 


I. Vein gold from Button’s reef, near Marabastad. II. Alluvial gold 
from Bu&on’s Creek, derived fmm the reef. III. Alluvial gold in 
small flakes and grains. The percentage of silver in the vein gold is 
midway between that in the two samples of alluvial gold. 

B. H. B. 

Modifications of Zinc Blende. By P. v. Sandbeegee (Jahrb. /. 
Min.j 1889, i, Mem., 255—258).—The author finds that zinc sulphide 
always occurs in mineral veins in several generations. The oldest, as 
a rule, consists of brownish-black regular blende with a dark bivD wn 
streak, and is associated with quartz and spathic iron ore, as at 
Holzappel, Ems, Oberlahnstein, &c. Sometimes the three minerals 
are regularly banded together. At Pribram, under this, there is an 
older hexagonal blende, known as spiauterite or wnrtzite, which 
always contains lithium sulphide. In the regular blendes from 
various localities, the author has detected iron, manganese, cadmium, 
tin, and copper. Thus blende from the Piiedrichssegen mine at 
Oberlahnstein (sp. gr. 3*98) gave on analysis:— 

a Zn. Fe. Hn. Pb. On. Cd. Sn. Total. 
33*012 59*560 5*252 0^620 0*630 0*482.0*047 0*052 99*655 

The second generation of regular blende chiefly occurs in fissures in 
the first in the form of adamantine crystals of a light colour, usually 
red or yellow. Transparent red crystals from the Rosenberg poine at 
Braubsmb gave on analysis:— 

S. Zn. Pe. Ou. Cd, Total. Sp, gr. 

32*50 66‘61 0*54 0*04 trace 99*69 #08 

A second younger generation of zinc sulphide is the so-called 8c 
hlend^* This has been found to be a mixture of regulai* and hexagonal 
zinc sulphide in vaiying quantities. An analysis of ihis mineral (sp. 
,gr, 4*05) from Brilon, in Westphalia, gave— 

S. SOf Zn, OdL Cu, Pe, Li + Ha. O. Tdah 

0*10 65*09 trace 0*32 0*66 0*70 (3*19) IO0*<X> 
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The substance tbus consists of 77*8 per cent, of zinc sulpbide, 14*94 
per cent, of zinc oxide, and a small quantity of alkalis, B. H. B. 

Strontianite from Altahlen. By C. Yeba (Zeit Kryst. Min,, 15, 
449—454),—^The aiitLor recently purchased a specimen described as 
aragonite from the Wilhelmine mine, Altahlen, in Westphalia. 
Although the crystals exactly resembled those of the aragonite twins 
of Herrengmnd in Hungary, the mineral was found on analysis to 
be strontianite, the analj4ical results being as follows:— 

S1OO3. CaCOg. FeCOg. Total. Sp. gr. 

93*30 6*37 0*87 100*54 3*691 

These results are in good accord with the formula IGSrCOsjCaCOg. 
The crystals are the largest of strontianite yet met with, being 20 mm. 
high and 16 mm. broad. In colour they are pale yellowish-white, 
and translucent. The predominating planes are ooP, oof co, and OP. 
Other subordinate planes, mostly only appearing as narrow facettes, 
are ^P, P, gPco, co, ff 00 , f co, 2f 00 , and 3? 00 . The last is new 
for strontianite. B. H. B. 

Minerals from the Central Ural. By A. Saytzeit (Zeit, Kryst, 
Min,, 15, 560, from Mem, com, geol. St, Fetershourg, 4, No. 1).—In 
a geological description of the fetricts of Bewdinsk and Weroh- 
Issetsk, the author gives several analyses of minerals. Amongst 
these are the following:— 



CaCOa- 

MgCOs- 

FeOOj. 

Insoluble. Total. 

I., 

5-00 

76-81 

13-00 

2-63 

97-44 

n.. 

49-80 

48-11 

1-27 

0-06 

99-24 

in.. 

50-41 

47-49 

0-72 

— 98-62 


I. Breunerite from the talc-schist at the mouth of the Bynarka; 
II. Polomite from the same rock at Werchne-Tagilsk; and HI, from 
the serpentine of the chrome-iron ore mine at Werch-Neiwinsk. 

B. H. B. 

Apatite fifom Rsefc, By C. Yeba (Zeit, Kryst, Min,, 15, 
4 g 3 _ 4 t 59 ).—^Apatite is one of the commonest miner^s met with in 
the cavities in the pegmatite of Pisek. The crystals are rich in 
planes, the list given by the author including ^-P a form new for 
this species. Analysis of transparent, pale bluish-green crystals 
(sp. gr. 3*094) gave the following results;— 

P^Os- Ca6. HgO. P. Cl. Insoluble, Total. 

41*35 55*15 trace 3*56 - trace 0*81 100*87 

from which the author deduces the formiila 3Ca3P5i0s,Cap2. Since 
chlorine is found only in traces, the Pisek apatite appears to be a 
pure fluorine apatite, * , B. H, B. 

Enrichment of Phosphtatic Chalk: Origin of the Bich 
Pho^hate of BeauTOl. By A*.Nabyibb (Oompt. rend,, 108, 
, TOIi. XTl. , . \ i 
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2 X 74 —1175).—"Wheii a phospliatic clialk is simplj levigated -witli 
water, a residue is obtained containing a large percentage of calcium 
pbospliate. Calcium phosphate extracted in this way from the phos- 
phatic chalk at Beauval has a composition similar to that of the 
phosphatic pockets in the same locality, and hence it seems highly 
probable that the latter are residues resulting from the percolation of 
water charged with carbonic anhydride through the phosphatic chalk. 

C, H, B. 

Minerals from the Doii^lashall Salt Mine. By C. Ochseitiijs 
(Jahrb, f. Mm., 1889, i, Mem., 272—275).—The author describes and 
gives analyses of a nuinber of minerals found in the Douglashall mine 
near Stassfurt. Bloedite (astracanite) occurring below the rock-salt 
on kainite gave on analysis— 

3 S"a..S 04 . HgS 04 . KcSOt. NaCl. H 2 O. Insoluble. Total.’ 

34*3 30*5 5*3 12'0 17*7 0*2 100*0 

A crystallised potassium sodium sulphate (glaserite?) gave the 
following results:— 

KeS 04 P MgS 04 . ITaCl. Insoluble. Water. Total. 

58*7 19*5 3*4 14'4 0*1 3*9 100*0 

Amongst the other minerals described by the author areCrystal¬ 
lised iron boracite, red rock crystal, bischofite, tachyhydrite, krugite, 
and polyhalite. B. H. B. 

Barium Sulphate. By A Laceoix {Gomp. rend,, 108, 1126—1128).^ 
—^Barytes crystallises in the rhombic system, but near Templeton, 
Quebec, Canada, the author found barium sulphate in monoclinic 
crystals. It has three cleavages: one with a nacreous lustre, very 
easy, and giving thin lamellse on mere pressure with the fingers ; a 
second, less easy, and with a vitreous lustre; and a third, more 
difficult, but somewhat distiuct in thin sections. The optical 
properties show that the crystals are mouoclinic; the angles are 
(001) (010) = 90% (100) (OlO) = 90% (001) (100) ~ 102-103". 
They show polysynthetio macles with the face (100) as the face of 
association, and an angle of rotation of 180° round the axis normal to 
this fece. The face (010) shows numerous hemitropic lamellm 
similar to those observed with triclinic felspars. The plane of the 
optical axes is normal to the face (0,10), the angle between the axes 
being nearly 90°. The indices of refraction for the sodium and thallium 
lines are as follows:— 


Ifa. Tl. 

. 1*6459 1-6351 

. 1*6413 1*6305 

np .. 1*6364 1*6252 


The nacreous lustre of the cleavage along (100) is very remarkable. 
The crystals are transparent in sections 5 mm. uhick; the hardness 
and chemical properties agree with those of baryl^. Analysis 
diowed that the mineral contained neither chlorine nor fiuorine, and 
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Iiad the composition BaS 04 96*9, SrS 04 2*Q, CaSOi 1*2 = lOO’l^ sp, gr. 
at 15® = 4*39, This is the fLrst example of dimorphism in the 
sulphates of the alkaline earths, and the author proposes to call this 
variety Michel-levite in honour of Michel Levy. 0. H. B. 

So-called Jadeite from Switzerland. By A. B. Meter {Jahrh. 
f. Min,^ 1889, i, Mem., 270—271).—^The author shows that the 
supposed nephrite or jadeite from the Piz Longhin, Bergell, is a dense 
idocrase, analysis of which gave the following results:— 

Si02> AI3O3. 1*60* C&0« 

38-36 21-65 2-08 33-76 2-43 1-25 99-53 3 34 

B. H. B. 

Meteoric Iron from Portugal. By E. Cohex (Jahrh. /. Min., 
1889, i, Mem., 215—223).—The author has analysed portions of the 
varions constituents of the meteoric iron from S. Juliao de Moreira, 
Minho, Portugal. The nickel iron, after subtraction of the schreiber- 
site, gave— 

Fe, Ni. Co. Cu. Total, 

92*92 5*98 1*01 0*09 100*00 

Similar composition is exhibited by several other hexahedral irons. 
The crust of the meteorite was found to consist of a mixture of nickel 
iron and sohreibersite with products of their decomposition. The 
iron sulphide could not be purified; it was fouud to consist of 
60*14 per cent, of troilite and 37*58 per cent, of ferric oxide. The 
sohreibersite gave on analysis— 

P. Fe. m + Co, Total, 

15*74 69*54 14*86 100*14 

The high percentage of cobalt (1*31) is remarkable. The analytical 
results are in good accord with the formula re6(Ni0o)Pa. 

B. H. B. 


Organic Chemistry. 


Hydi*ocarhons of the C«H 2»-2 Series. By A. BIhai, (Ann. 
G?4ns. Fhys., 16, 200—211 aud 347—378).— Sydrocarhms of the Pe- 
ethylene Series. —Hexylene oxide, identical with the compound pre* 
pared by Wurtz (Ann. CMm. Fhys^ [4], 2, 129), condensation 
products of diallyl in small quantities, and diallylsulphuric acid are 
formed when diallyl (b. p. 58—60**) is added drop by drop to well- 
cooled sulphuric acid, the whole being frequently agitated. (Compare 
Jekyll, Soo. OMm,, 15, 233.) The solution is diluted with ice, 
neutralised with calcium carbonate (or better with potash), filtered 
and distilled. Hexylene oxide collects in the receiver, and the 

B 12 
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a<|Tieoiis solution remaining contains ealcium diallyl sulphate, 
(G 6 HuS 04 ) 2 Ca, whicli is precipitated on adding alcoliol to the concen¬ 
trated solution. The barium salt, (C 6 HnS 04 ) 2 Ba, turns brownish at 
100®. The potassium salt was also prepared. These three salts are 
all very readily soluble in water and do not CTystallise well; neither 
the free acid nor the salts can be converted into hexylene oxide by 
treating with water. 

Hexylene oxide boils at 93®, and is soluble in about 15 parts of 
water at the ordinary temperature. It does not combine with" sodium 
hydrogen sulphite, nor with hydroxylamine in boiling alcoholic 
solution, and it does not reduce ammoniacal silver nitiute either in 
alcoholic or aqneous solntion. When heated with hydrochloric acid 
at 140—150°, it yields dichlorhydrin, but it is not converted into the 
glycol by heating with water at 150—180®. When treated with 
phosphoric chloride in the cold, it forms resinous products from which 
no definite compound can be isolated. It combines energetically with 
bromine, yielding an oily, unstable compound, which is decomposed 
by water with evolution of heat, and hexylene bromide is precipitated 
as a heavy oil; the aqneous solution has an acid reaction and reducing 
properties, and when distilled it gives a distillate free from bromine, 
which has also reducing properties, and probably contains an 
aldehyde. When the pseudohexylene glycol described by Wurtz is 
dissolved in well-cooled, concentrated sulphuric acid, it is converted 
into a hexylene oxide identical with the compound obtained above. 

Hydrocarbons of the, Mlylene Series. —The author’s attempts to 
prepare allylene, CH 2 *C!CH 2 , a gas which has been described by 
Aarland (J. pr. Ghem,, 6 , 256) and Hartenstein (this Journal, 1873, 
1217), were unsuccessful. Allyl iodide and trimethylene bromide 
were treated with the oxides of sodium, copper, mercury, silver and 
lead under various conditions^ but in no case was allylene formed. 
When ally! iodide (5 grams) is treated with lead oxide (20 grams) in 
the cold for 24 hoars, a solid, yellow compound seems to be formed; 
if the mixture is then heated at 130—^150° for six hours, propylene 
(300 c.c.) is obtained. Under the same conditions mercuric oxide 
forms a red compound with aByl iodide. When allyl alcohol, ethyl 
alljl ether, or diallyl ether is treated with phosphoric anhydride 
under various conditions, a gas, probably a mixture of ethylene and 
propylene, is evolved, but no allylene is formed. (Compare Beilstein 
and Wiegand, Abstr,, 1885, 740.) a-Bpichlorhydrin was treated with 
sodium under various conditions, and Hartenstein’s experiments 
(foc.^ ciL) with i8-epieblorhydrin were repeated, hut no allylene was 
obtained. The hromide (m. p. 195°) described by Hartenstein isf 
possibly hexabromobenzene. Potassium itacouate was submitted to 
electrolysis as described by Aarland ijtoc. cit), but only acetylene and 
a small quantity of a gaseous mixture not absorbable by ammoniacal 
silver nitrate solution were obtained. 

These experiments show that allylene has not yet been isolated, 
and as the constitution of valerylene is at least doubtful, and the real 
nature of tetrameihylallylene (compare Henry, Ber., 8,400) ias not 
been proved, the author doubly whether any member of the 
-mfkxm senes resdiy exists. . 
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In preparing hydrocarbons o£ the C«H 27 i -_2 series fe*ora the chlorides 
or bromides, the yield is better, and the reaction is more easily carried 
ont when the bromide is employed. In chlorinating or brominating 
aldehydes or ketones, which are liable to undergo intramolecnlar 
change, by means of phosphoric chloride or bromide, the aldehyde or 
ketone should be added drop by drop to the chloride or bromide, other¬ 
wise the results are very unsatisfactory. 

Halogen-derivatives of the formula CwHsm-iX, which easily undergo 
intramolecnlar change, are best converted into the nnsatnrated 
hydrocarbons by heating with anhydrous potash at 140—150° for 
24 to 36 hours. 

Alcoholic silver nitrate is the only trustworthy reagent for the 
higher members of the acetylene series. F. S. K. 

Hexyl Iodide from Sorbite. By C. Hitzeijoltjjn and B. Toliens 
(Bar., 22, 1048).—The authors obtained a considerable quantity of 
crystalline sorbite, OsHuOs 4- HgO, from the sap of the mountain- 
ash. When reduced with phosphorus and hydriodic acid, it yields 
hexyl iodide boiling at about 16B“. F. S. K. 

Products of the Polymerisation of Ethyl Cyanide. By M. 
HiXEior and L. Bouveiult {Gonipt. rend,, 108,1171—1174).—Sodinm 
in small fragments is dissolved by a solution of ethyl cyanide in 
anhydrous ether, with evolution of hydrogen and ethane and forma¬ 
tion of a white, pulverulent sodium-derivative which alters very 
rapidly when exposed to the air. 

When treated with methyl iodide, the sodium-derivative yields a 
liquid which on treatment with hydrochloric acid splits up into 
ammonium chloride and a liquid of the composition CtHuHO, which 
has a camphoraceons odour and boils at 175°; sp. gi\ at 0° = 0*9451, 
and molecular weight as calculated from the vapour-density = 125. 

Ethyl iodide xmder the same conditions yields a liquid, CsHiaHO, 
which is a higher homologue of the preceding compound and boils at 
195*^; sp. gr. at 0° = 0*9428, and molecular weight = 139. 

If the sodium-derivative is treated with water and then with 
hydrochloric acid, it yields the lowest homologue, which has previously 
been obtained in the same way by E. Meyer, who ascribes to it the 
constitution COEt-OHMe^CH, and states that it boils at 185—191°. 
The authors find that the true boiling point is 193*5°. 

The oxygen in the compounds G^HuHO and OaHislSTD does not 
exist in the original product of the action of the alkyl iodide on the 
sodium-derivative, but is derived from water which has been assimi¬ 
lated under the influence of the hydrochloric acid, thus: OsHsMeHgH 
-h HCl 4* H^O = NH 4 CI -f OaHsMeHO. The compound C 7 Hi 2 N 3 
has been isolated; it boils at 262°, and after some time forms colour¬ 
less tabular crystals melting at 48° This compound, OeH 9 H 2 Me, must 
be regarded as derived from the s 6 dixim compound CeHySfaHai, which 
is itself produced by the action of an atom of sodium ou two molecules 
of ethyl cyanide. 

When the compound CrfinHO is heated in sealed tubes with hydro- 
cfck>m ahid at 140—150^^, it yields cartonio anhydride, ammonium 
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chloride, and ethyl isopropyl ketone boiling at 114*^. The compound 
OaHialNTO, under the same conditions, yields ethyl a-bntyl ketone 
boiling at 134—135®. The formation of ammonium chloride shows 
that the compounds contain the cyanogen-group, which becomes con¬ 
verted into carboxyl, but the liberation of carbonic anhydride shows 
that the acid which is the immediate product of the reaction splits 
up into carbonic anhydride and a ketone. This decomposition is 
characteristic of the a-ketonic acids, and of them alone. It follows 
that the compounds CrHnl^O and CgHislSrO are «-ketonic nitriles, 
and have respectively the constitutions OOEt’OMe 2 *CISr and 
COEt-CMeEt*CN. The componnd CvHialSrg will consequently be 
KHICEt'CMeg^ClJI, and the sodium-derivative lIH’.CEt'CMelSra-CJSr. 

MhyLu^cyaiiethyl hetone, CQEt*CHMe*ClT, differs from its higher 
homologues in that an atom of hydrogen intervenes between the 
cyanogen-group and the carboxyl-gronp, this hydrogen being sub¬ 
stitute in the higher homologues. It is the nitrile of an acid 
homologous with acetylacetic acid. It combines with aniline, 
flj-naphthylamine, and phenylhydrazine, with elimination of water 
and formation of very stable componnds which are under investiga¬ 
tion. The higher homologues combine with the first two bases, and 
with phenylhydrazine they form compounds which decompose spon¬ 
taneously, and cannot be distilled. C. H. B. 

Action of Zinc OMoride on Isobutyl Alcohol in Presence of 
Hydrochloric Acid. By H. Malbot and L. Gentil (Gompt. rend., 
108 , 957—960).—The action of hydrogen chloride on isobutyl 
alcohol in presence of zinc chloride yields very little isobntyl chloride, 
but a large quantity of polybatylenes. The reaction proceeds slowly 
with isobutyl alcohol and zhac chloride alone, but becomes very rapid, 
and, finally, even explosive, in presence of hydrogen chloride. The 
explosive phase was always observed whether the isobutyl alcohol 
was previously saturated with hydrogen chloride or not. Attempts 
to reproduce it by using a high temperature and large quantities of 
zinc chloride were unsuccessful. 

Isobutyl alcohol with hydrogen chloride alone yields only about 
3’5 per cent, of isobutyl chloride. If isobutyl chloride is added tq a 
mixture of isobu^l alcohol and zinc chloride, the reaction at once 
enters the explosive phase, its violence increasing with the proportion 
of isobutyl chloride added. It is evident that isobutyl chloride plays 
a very importaiit part in the reaction, and the slow rate of change 
when isobutyl alcohol is mixed with zinc chloride or hydrogen chloride 
only is due to the fact that under these conditions only a very small 
quantity of isobutyl chloride is formed. 

The degree of hydration of zinc chloride and the proportion of 
isobntyl chloride afiects the duration of the reaction and the propor¬ 
tion of the products, which ai*e trimethyl methane, isobutylene; poiy- 
isobutyienes, trimethylcarbin chloride, isobutyl chloride, and chlorides 
of the lower polybutylenes. The proportion of the chlorides is small 
if a small proportion of isobutyl chloride is present, hut increases 
iprben ibeliqnid is treated with a curj^nt of hydrogen chloride. 

the polyisobutylenes by fi:^tionatioii is very 
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difficult, altliougli their boiling points are widely separaijed. Amongst 
those isolated are di-isobntylene boiling at 110—113® under a pressure 
of 768 mm,, and tri-isobutylene boiling at 178—181® under the same 
pressure. The action of chlorine in the dark at 12° yields amongst 
other products chlorodihutylene dichloride^ CgHisGljCb, and didhloroiri- 
butylene dichloride, Ci 2 H 32 Cl 2 ,Cl 2 . The nature of the product can be 
controlled with considerable accuracy by regulating the duration of 
the action of the chlorine. The vapour-density of di-isobutylene is 
3‘86; calc., 3*88; that of tri-isobutylene was found to be 2*94, which 
is only half the calculated value, 5*82. The heat of combustion of 
di-isobutjlene in the calorimetric bomb is 1252*5 Cal., and its heat of 
formation 51*5 Cal.; the corresponding values for the tri-isobutylene 
are 1858*9 Cal. and 97*1 Cal. It will be observed that the heats of 
formation are relatively high. C. H. B. 

Normal Acetopropyl Alcohol. By A. Lipp (Ber,, 22, 
1196—1211; compare Freer and Perkin, Trans., 1887, 702, and 
1888,190).—Acetopropyl alcohol can be prepared by gradually adding 
a solution of sodium (12 grams) in alcohol (130 grams) to well- 
cooled ethyl acetate (65 grams), then adding ethylene bromide 
(94 grams), and heating for 7—8 hours. The alcohol is distilled, the 
residue mixed with water, the separated oU (65—70 grams), which 
consists of ethylene bromide, ethyl bromethylacetoacetate, and ethyl 
diacetoadipate, washed with dilute potash and then boiled for 
4 to 5 hours with water (100 o.c.) and hydrochloric acid of sp. gr. 1*10 
(20 grams). The solution is separated from the undissolved ethyl 
diacetoadipate and ethylene bromide, saturated with potassium car¬ 
bonate, and the acetopropyl alcohol, which separates as an oil, shaken 
with potassium carbonate and heated at 130® to free it from alcohol; 
the residue is kept for some days to allow the dissolved potassium 
carbonate to deposit, and then fractionated under diminished pressure. 
The yield is 20 per cent, of the theoretical quantity. 

Acetopropyl alcohol boils at 207—^208° tinder 729 mm. pressure, 
with partial decomposition, but it distils undecomposed under leduced 
pressure (110—160 mm.). It is a colourless, mobile oil, readily soluble 
iu water, alcohol, and ether, and volatile with steam. 

The anhydride^ CsHsO, can be obtained by distilling the alcohol very 
slowly, collecting the distillate over freshly ignited potassium car¬ 
bonate, warming for a short time with constant shaking, and then 
distillm^ the supernatant oil. The yield is small, as most of the 
alcohol is converted into a thick, oily liquid. It is a very volatile, 
naobile liquid, boils at 72—75°, and is very unstable, as it seems to be 
oxidised ou exposure io the air. The freshly prepared anhydride 
dissolves slowly but completely in water> a-nd is reconverted into the 
alcohol, but after it has been kept for some time it is only partially 
soluble, and a white, flocculent substance separates from the solution. 
It combines with phenylhydraziue with evolution of, heat, and its 
vapour imparts a red coloration to a pine-chip moistened with hydro¬ 
chloric acid. Its constitution is probably (dihydro- 

methylfurfiiran). . . 
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Acetopropyl aleoliol combines with a concentrated aqueous solution 
of sodium hydrogen sulphite with evolution of heat; if the aqueous 
solution is allowed to evaporate, crystals separate, and after recrystal¬ 
lising from alcohol the compound 05 Hio 02 ,NaHS 03 -h 1 ^H 20 is 
obtained in a pure state. It is readily soluble in water and alcohol, 
loses its water when kept over sulphuric acid, and is decomposed 
when warmed with a concentrated solution of potassium carbonate. 

Acetopropyl alcohol combines with phenylhydrazine with evolution 
of hear, and even in dilute solutions phenylhydrazine acetate produces 
a turbidity. The pure compound CnHiAhTa can be obtained by pre* 
cipitating an aqueous solution of the alcohol with phenylhydrazine 
acetate, washing the oil with dilute acetic acid, dissolving in ether, 
and drying the solution over potassium carbonate. It is a reddish- 
brown oil, almost insoluble in water and dilute acetic acid, and only 
moderately so in alcohol, but readily in ether, strong acetic acid, and 
mineral acids. It dissolves in concentrated sulphuric acid with a 
dark green coloration, and decomposes on exposure to the air. This 
compound is the anhydride of phenylbydrazinelevulimc acid (com¬ 
pare Fischer, Annalen^ 236, 147), and has the constitution 

CH 2 <(Q^®^^>l!TPh; when distilled it yields a strong base. 

Acetopropyl alcohol is readily reduced by sodium amalgam, and is 
converted into 'i-pentylene glycol; when gently warmed with 
potassium diohromate and sulphuric acid it is rapidly oxidised to 
levalinio acid, a considerable rise of temperature taking places 

Acetopropyl acetate^ CaH^O’OAc, prepared by boiling the alcohol with 
acetic anhydride, is a colourless, mobile liquid boiling at 213—214*^ 
(728 mm., thermometer entirely in vapour). It is readily soluble in 
alcohol and ether, and moderately so in water, from which it separates 
unchanged on adding potassium carbonate. It combines with a con¬ 
centrated solution of sodium hydrogen sulphite, forming a crystalline 
compound soluble in water and alcohol. In aqueous solutions, phenyl- 
hydrazine acetate produces an oily precipitate. 

Acetopropyl henzoate, CsH^O'OBz, prepared by heating the alcohol 
with benzoic chloride at 100°, is a thick, colourless liquid boiling at 
206—298° with decomposition. 

Bromopropyl methyl hetmie^ COMe‘CH5j’CHa*OH3Br, was obtained in 
an impure state by dissolving acetopropyl alcohol in hydrobromic 
acid saturated at 0°, keeping for half an hour^ pouring the solution 
into well-eooled water, and extracting the bromide with ether. After 
drying and evaporating the ethei-eal solution, there remains a dark 
oil which boils at 188—190° with partial decomposition. It boils at 
105—106° (60 mm., thermometer matirely in the vapour) seemingly 
without decomposition, and the distillate is a colourless oil which, 
however, ^dually darkens. It is sparingly soluble in cold water,, 
by which it. is slowly decomposed, but when warmed with water it 
dWolves freely,^ and is convened into acetopropyl alcohol. It 
bines with scHiinm hydrogen sulphite, forming a crystellina com¬ 
pound. 

The compound GsHsO is formed when bromopropyl methyl ketone 
^ with solid potash; it is a mobfle oil boiling at liCK— 
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(718 mm.), and is moderately soluble in water. When heated for 
an bonr at 100° with 5 per cent, hydrochloric acid it is conTerted 
into acetopropyi alcohol, and when treated with phenylhydrazine, 
combination takes place with evolution of heat, and an oily compound, 
identical with the phenylhydrazine-derivative of acetopropyi alcohol, 
is obtained. These experiments show that it has the constitution 

GH 2 lC<Qg-^,Qg > (trihydi’omethylenefurfuran); it is therefore 

isomeric with the anhydride described above, and is very probably 
identical with the acetyltrimethylene (b. p. 112—113°) obtained by 
Perkin (Abstr., 1884, 1154) from acetyitrimethjlenecarboxylic acid. 

1'. S. K. 

Action of Borax on Polyliydric Alcohols. By L. Lambert 
(OompArew*^., 108, 1016—^1017).—The author confirms Kdein’s state¬ 
ment that when mannitol, glycerol, erythrol, dextrose, levnlose, or 
galactose, is mixed with a small quantity of boric acid or a biborate, 
the solution is strongly acid and decomposes carbonates, whilst poly- 
glucosides and queroitol have no snch action on borax. He also finds 
that ethylene glycol, arabite, arabinose, dulcitol, mannitol, and pro¬ 
bably sorbite, form similar acid solutions, but inosite, like quereitol, 
does not. According to Maquenne, inosite and quereitol have a struc¬ 
ture different from that of other alcohols, they contain a closed carbon- 
chain, hut have no primary alcoholic function, whilst all the other 
compounds mentioned have at least one primary alcoholic function. It 
may, therefore, be stated as a general result, that polyhydric alcohols 
which contain a primary alcoholic function, and these only, combine 
with boric acid to form energetic conjugated acids, which decompose 
carbonates, but are dissociated in dilute solutions. Polyglucosides, 
such as saccharose and lactose, contain no primary alcoholic group, 
and would seem to have a constitution similar to that of quereitol 
and inosite, which probably contain closed carbon-chains (see further, 
864). 0. H. B. 

Action of CMoral on Glucose. By A. Hefeter (Her., 22, 
1050—1051).—Two compounds, having the composition OgHuOeOls, 
are formed when glucose is heated at 100° for 1 to 2 hours with 
chloral. The crude product is dissolved in hot alcohol* the solution 
diluted with a large quantity of hot water to precipitate resinous sub¬ 
stances, the filtrate repeatedly evaporated to faree it from alcohol and 
chloral, and the residue fractionally recrystallised from water. 

One of the compounds is insoluble in cold water, aud separates in 
thin, tasteless, waxy, anhydrous plates j it melts at 230°, and is 
“ readily soluble in hot alcohol, ether and glacial acetic acid, but only 
sparingly in hot water- 

The other compound is sparingly solul?le in cold water, and crys¬ 
tallises in colourless, anhydrous needles melting at 186°; it has a 
bitter taste, and is very readily soluble in alcohol, ether, and glacial 
acetic acid, hut only moderately so in hot water. 

Both compounds are dextrorotatory, and reduce J'ehllng’s solulimt, 
but they do not reduce mercuric oxide* The more sparingly soluble 
compound has a distinctly poisonous, action, and is not acted on by 



846 


ABSTRACTS OF OHEMTCAL PAPERS. 


hot concentrated nitric acid. The more readily soluble compound has 
no poisonous properties, and is decomposed by concentrated nitric 
acid, yielding a yellovrish oil. Both are oxidised by potassium per¬ 
manganate in alkaline solution, yielding crysfcalline acids, containing 
B6'l and 86*3 per cent, of chlorine respectively, both of which 
separate from water in colourless needles, and are very similar in 
properties ; the acid from the more sparingly soluble compound melts 
at 200—^201®, the other at 215'‘. They both reduce Fehling’s solution, 
and the barium, calcium, copper, and silver salts of both are micro- 
crystalline, and very sparingly soluble or insoluble in water. 

S. K. 

Solubility of Sugar in Water. By L. P^riee (Oompt,^ rend,, 
108 , 1202—1204).—^Every specimen of crystallised sugar has it own 
special coefficient of solubility, but with all specimens, at a given 
temperature, the solution of each additional gram in 100 c.c. increases 
the specific gravity by a constant amount for all concentrations 
between 1 per cent, and 40 per cent. Above 45 per cent, the in¬ 
crease is somewhat less regular, the difference between two consecu¬ 
tive tenois gradually becoming smaller. It is, however, easy to con¬ 
struct tables from 1 per ceut. to 40 per cent., and from 55 to 100, by 
taking in each series terms which are not far removed from one 
another. 

The strength of solution can he calculated from the sp. gr. and 
vice versd^ and the result is accurate to the third decimal place. The 
calculation is based on the sp, gr. of a 10 per cent, or 50 per cent, 
solution. If Sio is the sp. gr. of a 10 per cent, solution, W the per¬ 
centage strength of the solution in question, and Sa? the required 


sp. gr., 


S|0 — 1 
10 


X W = Sa; 1. 


The reverse operation gives the percentage strength from the 
sp. gr. 

When sugar is rapidly dissolved, especially with sugar-candy, there 
is a notable development of heat, which cannot he attributed to the 
formation of hydrates, and is prolmhly due to internal friction. 

Grlucose behaves in the same way as saccharose, and hence the 
sp. gr. may he used with advantage for determining the strength of 
its solutions. C. H. B. 


Compounds of Baffinose with Bases. By A. Beythiin and 
B. Tojulens iJBer,, 22, 1047).—Baffinose, like cane-sugar, forms with 
bases compounds some of which are more sparingly soluble in water 
and alcohol than raffinose itself. 

Di-sirontia rajgimee^ Gi8H330i«i2Sr0, is prepared by boiling con¬ 
centrated aqueous solutions of its constituents, but the formation 
takes place more quickly in presence of alcohol. 

Soda raffinosates can be prepared, containing 7 to 8 per cent, or 
smaller quantities of sodium, according to the quantity of soda em¬ 
ploy^ 8 per omit, of sodium corresponds fairly well with a di-soda 
ra&i 06 ate,and^teea ^ith the fonauk Oj&HgaOie + 5HaO for raffinose. 
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OtBer compounds with, baryta, lime, and lead oxide have also been 
prepared. F. S. K. 

Xylose and Wood-gnm. By H. J. Wheelee and B. Tollens 
{Ber,, 22, 1046).—^Wood-gum having all the properties assigned to 
it by Thomsen, can be obtained from beech-wood and also, but in 
smaller quantities, from deal, by extracting the wood with 5 per cent, 
soda, and precipitating the solution with alcohol and hydrochloric 
acid. When the wood-gum from either source is hydrolysed, it yields 
Koch’s wood-sugar, or xylose. 

Xylose closely resembles arabinose in all its properties, and, like 
the latter, is dextrorotatoiy; when treated with acids, it yields con¬ 
siderable quantities of furfuramide, but no levulose. The phenyi- 
osazone has the composition C 17 H 20 X 4 O 3 , so that xylose is a penta- 
glucose, C 5 H 10 O 5 , a result which agrees with molecular weight 
detei'minations by Baoult’s method. When treated with nitric acid 
it is converted into acids containing 4 or 5 atoms of carbon. 

Xylose can also be obtained by the direct hydrolysis of jute* 

Xylose and arabinose, and all substances from which they can be 
obtained, give the cherry-red coloration of arabin when warmed with 
phloroglucinoi and hydrochloric acid. This reaction can be employed 
for the detection of xylose and arabinose. 

Componnds very similar to the hydrazone of mannitol are obtained 
when wood extract is precipitated with phenylhydrazine. 

F. S. K. 

Colloidal Cellulose. By C. E. GtUIONET (OompL rend., 108, 
1258—-1259).—Filter-paper previonsly treated with hydrochloric and 
hydrofluoric acids, or carded cotton of the finest quality, is carefully 
dried and immersed in sulphuric acid of 50° B., care being taken to avoid 
a rise of temperature. The cellulose forms a transparent, gelatinous 
mass, which is not aflected by -contact with a large excess of acid, but 
is rapidly converted into dextrin at 100°^ When the acid has been 
completely removed by washing, the colloidal cellulose dissolves in 
pure water. In order to ensure complete removal of the acid, it is 
advisable to finish the washing with alcohol, and it is then dried at 
the lowest possible temperature. 

Colloidal cellulose forms with water a slightly milky solution, 
which is readily filtered, deposits no precipitate even a^r several 
hours, and is not affected by boiling. It has an orange-yellow colour, 
and is slightly dextrogyrate, hike all colloids it is precipitated 
from solution by very small quantities of sulphuric or nitric acid, 
sodium chloride or sulphate, lead acetate, <fec. Alcohol in sufficient 
quantity produces the same result: Coiloidal cellulose does not 
reduce Fehling’s solution, gives no coloration with iodine, and differs 
from the aehrodextrins in being precipitated by small quantities of 
salts. If a solution is dried on marble which has been rubbed with 
vaseline and well polished, it forms brilliant, semi-transparent pelli- 
oules, which swell up slightly in water and then dissolve. If im¬ 
mersed in sulphuric acid of 60° for a short time, or in acid of 55° for 
a longer time, it becomes insoluble in water, and at the same time a 
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small quantity of dextrin is formed. When treated with nitric acid 
it forms nitrocellulose in the same way as ordinary cellulose, and 
becomes slightly less transpai'ent. 

Thin parchment-paper, which has probably been prepared with a 
somewhat weak acid, yields colloidal cellulose to boiling water, but 
thicker paper, which has been treated with stronger acid, is insoluble. 
Parchment-paper may, in fact, be regarded as a cellular tissue, tbe 
pores of which have been filled up with colloidal cellulose. 

0. H. B. 

Bromethylamine and its Derivatives. By S. Gabriel ( Ber ,, 
22, 1139—1154).—When bromethylamine bydrobromide is treated 
with a cold solution of potash and the resultant oil shaken out 
with benzene, a solution of the free base is obtained. On evaporation 
an oil is left which, when exposed to the air, soon solidifies owing to 
the formation of a carbonate. When the solution of the base is 
treated with methyl bromide, tiimethylbromethylammonium iodide is 
formed. When bromethylamine hydrobromide is heated with potas¬ 
sium thiocyanate in aqueons solution, it yields a compound, CaH^lSf^SBr, 
which crystallises in colourless needles, easily soluble in water and 
melting at 172*5—^173*5°. This compound is not bromethylamine 
thiocyanate or bromethylthiocarbamide (although isomeric with 
them), but tbe hydrobromide of a new base. Concentrated potash 
liberates tbe hose C 3 HeN 2 S, which is soluble in water, alcohol, chloro¬ 
form, and boiling benzene, crystallises in needles and melts at 
84—85®. It is a strong base, its solution colours litmus blue, and 
may be titrated. The hydrochloride crystallises in colourless, fiat 
prisms melting at 198—^199°; the pierate forms sparingly soluble 
needle melting at 235®; the aurochhride and sparingly 

soluble crystals of an orange-yellow and citron-yellow colour re¬ 
spectively. The free base decomposes on distillation, but evaporates 
slowly on the water-bath. Strong hydrobromic acid at 200® partially 
decomposes it with evolution of carbonic anhydride and hydrogen 
sulphide. The base is isomeric with Hofmann’s ethyleuethiocarb- 
amide (m. p. 194°), and the author therefore proposes for it the 
name ethylenepsmdothiocarhamide. When oxidised with bromine- 
water, it yields SalkowskPs taurocarbamic acid, 

NHs'CO-NH-GHa-CH^-SOaH. 


Taking its mode of formation its reactions into consideration, 
this base has probably either the constitution— 


CHa—S 


. OH,-S 

>™ ” Ah.-n 




If the fii^ cf tiiese formtilEe is correofc this Itsss ■TOiild fona ishe 
first aumW of the series of cotnporuods obtained by Will (Abstr,, 
1882, 723) by the aotioH of ethylene bromide on substituted tbio- 
oaabamides. When ethylene.'^-thiocwfbaiaide is heated with methyl 
ipdae.in methyl alcohol solnti<m, the meiUoSide, is 

obtoised. ThTbforms otdonrleesciystalB'frhieh melt at 159^160'', and 
‘ alcoM and water^ Whejd this methiodide ie treated 

v it yields (3tH»lJ,S, as a 
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colourless oil. The picrate forms needles melting at 200—203® : the 
platinochloride and aurochloride form long needles soluble in boiling 
water. When oxidised with bromine-water this methylated base 
yields Dittrich’s methyltanrine, KHMe-OHo'CHg-SOsH; it probably 

Qg- _g 

therefore has the constitution and may also be 

CHs-NMe 

looked upon as v-methyl^fi-imidotMazolidine. 

When bromethylamine is treated with ethyl thiocyanate, methyl^ 
ethylene-yjr-tJiiocarhamide, 


isomeric with the methyl base just described, is formed. It yields 
glistening needles melting at 90®, and easily soluble in water and the 
usual solvents. It is strongly alkaline, and gives a picrate melting at 
224—226®, an aurochloride, and a platinochloride, all crystallising in 
needles. When oxidised with bromine-water, it yields an acid which 
could not be obtained in a pure state, but probably was methyltauro- 
carbamic acid. This acid when digested with fuming hydrochloride 
at 150—160® yields carbonic anhydnde, methylamine, and taurine. 
Besides methyl-'^-ethylenethiocarbamxde a compound, CfiHuN 3 S 2 , is 
formed which melts at 55—60% is soluble in alcohol, ether, and 
chloroform, and crystallises in needles. It appears to he a'compound 
of methylethylene-’^-carbamide and ethyl thibcyanate. The author 
has obtained the same substance, but in a purer state (m, p. 70®), 
by acting on methyiethylene-■^-carbamide with ethyl thiocyanate in 
the cold. 

When hromethyleneandne hydrohromide is heated with potassium 
cyanate ethylenepseudocarbamide, 




r^TT • o 


is formed. This was obtained as an oil, hut was not pure. The 
' hydrohromide crystallises iu needles: the picrate forms long, yellow 
needles, soluble in boiling water, and melting at 186—188®. The 
auTochloTide yields orange-yellow needles 5 the ptaUnockloride micro¬ 
scopic needles, easily soluble in water.. 

Bromethyleneamine yields with carbon disulphide bromethylene- 
dithiocarbamic acid, GH 2 Br’OH 2 '']SrH»CS‘SH, which at once loses 

2 * 

2 * 


VyXX 

hydrobromic acid and forms prtnercaptotMazoUne^ 




This is easily soluble in the fixed alkalis, and melts at 106—107®. 
Bromine-water oxidises it to taurine. This thiazoline has strongly 


marked acid properties, and fprms metallic salts. When treated with 
potash and methyl iodide it yields the methyl efher^ ^^^O-SMe, 


as a colourless ii<iuid boiling at 216—^217®, and burning with a pale- 
blue fiame. This ether has a sweetish odour, resembling quinoline, 
and differs from the parent compound in having basic properties, and 
feeing soIuWe in acids. It forms a picrate^ an awocUoridOi and a 
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jMinockloride as crystalline salts. When oxidised with bromine- 
water it yields taurine and methylsnlphonic acid. L. T. T, 

Preparation of Acetylacetone and its Homologaes. By L. 
Claisen and E. E. Ehehaedt (Ber., 22, 1009—1019).—^Acetylacetone 
can be prepared by gradually adding a solution of acetone (75 c.c.) 
in ethyl acetate (100 c.c.), to a boiling mixture of ethyl acetate 
(250 C.C.), and finely divided sodium ethoxide (70 ^ams), boiling 
for an honr, and pouring the cold mixture into ice-cold water 
(about 500 C.C.). After separating the supernatant ethyl acetate and 
neutral condensation-products, the solution is acidified with acetic 
acid, mixed with a saturated solution of copper acetate (100 grams), 
and the precipitated copper compound separated by filtration. The 
yield of the latter is 30—^0 grams. A simpler method is to treat a 
solution of acetone (5*8 parts) in ethyl acetate (30—35 parts) with 
fine sodium wire (2*3 parts), and, after keeping at the ordinary 
temperature until most of the sodium has dissolved, 'heating for a 
short time on the water-bath. The product is isolated as described 
above. The yield of acetylacetone is 60—60 per cent, of the acetone 
employed. The diketone is obtained from the copper compound 
(compare Combes, Abstr., 1888, 128) by mixing tbe latter with water 
and ether, adding dilute sulphuric acid with constant shaking until 
the salt is entirely dissolved, and extracting tbe solution with ether. 
lOO grams of the copper-derivative yield, as a role, 60—66 grams of 
acetylacetoue. 

Acetylmedfyl o^de (a^etylangelicylmethane), 
COMe-CB^-CO*CH:OMe 2 , 

is formed in the preparation of acetylacetoue by either of the methods 
described above, and is obtained together with the diketone when the 
alkaline solution is acidified and extracted with ether. It can also be 
prepared by treating a mixture of mesityl oxide and ethyl acetate 
with sodium or sodium ethoxide. It is a colourless oil, boils at 
204* —206®, and shows aU the properties of a jS-diketone; it dissolves 
in aqueous alkalis; alcoholic solutions give a red coloration with 
ferric chloride, and copper acetate precipitates a crystalline, olive- 
green copper compound from aqueous alcoholic solutions.' The copper 
compound, (C6Hn02)2Ca, melts at 123®, and is readily soluble in 
alcohol, ether, benzene, and light petroleum. 

A compound, CiaHisO, is also formed iu the preparation of acetyl- 
acetone, together with mesityl oxide and isophorone; it boils at 
238—242^, and is probably identical with xjlitone, obtained by 
Pinner (Abstr., 1882, 941) in the preparation of phorone, as it is 
formed in considerable quantities when phorone is treated with sodium 
ethoxide in ethereal solution. 

The following diketones were prepared by the method described 
above, but as tbe higher members, especially acetylmethyl hexyl 
ketone, are sparingly soluble in alkali, after pouring the crude pro¬ 
duct into ice-cold water, the solution is acidified with acetic acid 
before separating the ethyl acetate, and the whole extracted with 
eter. ABxtx evaporating the ether and ethyl acetate the residue is 
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dissolyed in dilute alcobol, precipitated with copper acetate, and the 
copper compound treated as described above. 

Acetylj^ropionylmethane^ C0Et*CH2*C0Me, is a colourless oil boiling 
at 158°; sp. gr. = 0*9538 at 15®. The copper compound, (C 6 H 902 ) 20 ii, 
crystallises from hot alcohol in slender, blue needles melting at 179°. 

Acetylhutyryhnethane, COPr'CH 2 *COMe, prepared as described 
above, is a colourless oil boiling at 174—175°, sp, gr. = 0*9411 at 15°. 
This diketone can also be obtained by treating ethyl butyrate with 
acetone and sodium ethoxide. It is converted principally into acetic 
acid and butyric acid when boiled with alkalis. The capper compound 
crystallises in blue needles melting at 160—161°. The asohenzene-^ 
derivative, COPr*GH(H 2 Ph)"COMe, crystallises in yellow prisms, and 
melts at 55°. 

AcetyllieptoylmetTime, C 6 Hi 3 *CO*CH 2 *COMe, is a liquid boiling at 
228—^229°. The cqp_pe?*-derivative, (OioHi 702 ) 2 Cu, is a blue, crystalline 
compound melting at 122°. 

Acetylpropionylethane, COMe*CHMe*COEt, is formed when diethyl 
ketone is treated with ethyl acetate under suitable conditions, but it 
is difficult to separate from the ethyl acetoacetate, which is formed 
at the same time, as the diketone does not give a precipitate with 
copper acetate. It is freed from ethyl acetoacetate as completely as 
possible by fractional distillation, dissolved in aqueous alcohol, treated 
with an ammoniacal solution of copper oxide, and the blue, crystalline 
cqpper-derivative, {C 7 Hii 03 )a 0 n (m. p. 192°), purified by recrystallising 
from a mixture of benzene and light petroleum. The diketone is a 
colonrless oil boiling at 167—^170°. 

Prom a stndy of the behaviour of various ^-diketones, substituted 
diketones, ketoethereal salts, ethereal salts, and ketoaldehydes towards 
copper acetate and ammoniacal copper oxide solution, the authors are 
of the opinion that, as far^as their action on the hydrogen of neigh- 
bonring methyl- and methylene-gronps is concerned, the radicles 
phenyl, carhoxethyl, benzoyl, acetyl, and formyl form a series the first 
member of which (phenyl) has the least, and the last number^ (formyl) 
the most influence. P, S. PZ. 


Action of Diamines on Diketones, By A. Combes (Compi. 
rend.y 108, 1252—1254).—Ethylenediamine (2 mols.) acts energetic¬ 
ally on acetylacetone (1 mol.) with development of heat and libera¬ 
tion of water, and when the product cools, it forms a white, crystalline 
mass, which after recrystallisation melts at 111°. It cannot be dis¬ 
tilled nnder ordinary pressure, but boils at about 245° in a vacnnm. 
It has the composition C 12 H 20 N 2 O 2 , and most prtibahly the constitution 
C 2 H 4 (lT:CMe^CH 2 Ac)s, each amido-gronp in the diamine having re¬ 
acted with a carboxybgioup. This view is supported by the fact 
that with copper acetate it yields a beautiful violet precipitate of tbe 
composition Ci 2 H) 8 K 202 Chi, almost insoluble in water, but easily 
soluble in alcohol or chloroform, from which it crystallises in very 
thin rhomboidal lamellse melting at 137°, This salt most probably 
CHa-NiCMe-OHAc ^ „ 

has the constitution Mineral acids decom- 
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pose tlie compound into eiiiylenediamine and acetjJacetone, but the 
action of dry hydrogen chloride in presence of absolute alcohol yields 
a crystalline dihydrochloride, Ci 2 H 2 o!N‘s 02 , 2 HCl, melting above 280°. 

Metacresylenediamine melting at 99° acts on acetylacetone at 100° 
■with elimination of water and formation of a syrupy substance wliich 
when heated with sulphuric acid, diluted with water, and saturated 
with ammonia, yields the compound in the form of slender, 

white needles which are quite insoluble in water and melt at 191°. 
Acetylacetone is formed at the same time. The base, Ci 2 Hi 4 N 2 , forms 
a yellow monohydrochloride and an orange-yellow, crystalline platino- 
chloride, 2Ci2Hj4^2>H2ptCIe- The mercurochloride is pale-yellow, and 
dissolves in water; the chromate is pale-yellow, and on very slightly 
heating forms a black, amorphous, insoluble mass similar to that 
formed by aniline chromate. The base is amidotrimethylquinoline, 
formed by the action of acetylacetone on one only of the amido- 
groups in the cresylenediamine. The other amido-group remains 
unattached, and yields a diazo-derivative. C. H, B. 

Thio-derivatxves of Ketones. By E. Fromm and E. Baumato 
(jBcr.j 22, 1035—1045),— Trithioacetone^ GgHjaSa, is obtained when 
hydrogen sulphide is passed into a well-cooled mixture of acetone and 
concentrated hydrochloric acid, and is precipitated as a heavy oil on 
adding water. It solidifies at a low temperature, and can be purified 
by recrystallising from very cold alcohol, from which it separates in 
long, colourless needles, melting at 24°, insoluble in water, but readily 
soluble in ether, chloroform, benzene, and alcohol. It boils at 
225—230° with partial decomposition, but it distils undecompbsed 
under greatly reduced pressure (b.p. 130° at 13 mm.). From mole¬ 
cular weight determinations by Baoultis method its molecular formula 

is CgHjeSa, and its constitution is most probably 

In alcoholic solutions lead acetate produces a bright yellow, and 
mercuric chloride a colourless precipitate; silver nitrate also gives a 
colourless precipitate, which, however, rapidly darkens owing to the 
formation of silver sulphide. When boiled with alkalis, or when 
heated with phenylhydiazine, it is decomposed with separation of 
sulphur, but when heated alone for a long time at about 200° it is 
entirely converted into ditbioacetonb. 

A sulphone (trithioacetons pen>toxide\ CaHigSaOs, is formed whan tri- 
thioacetone is oxidised with potassium permanganate in benzene or 
chloroform solution. It crystallises in needles, softens at 230°, and 
sublimes when carefully heated, but has no well-defined melting 
point. It is very sparingly soluble in water, alcohol, ether, 
glacial acetic acid, and is very similar in properties to the ozidatipU 
product of dithioacetone (compare Autenrieth, Abstr., 188?, 4S3). 

^ Tetrailiopentone, CisH^sS*, is formed, together with other more vola¬ 
tile compounds, in the pre'paratioB of tntbioacetone^, and .remains when - 
the crude oil is submitted to fractional distillation. It crystallises 
from hot alcohol in long, colourless Bodies, melts at 171°, and is 
ja^34^tely soluble m ether and alcohol, but insoluble in water. The 
tetrathiopentone produced depends on the ooncehtration 
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of the bydrociiloric acid employed, and the best yield (16 grams) is 
obtained when anhydrous hydrogen chloride as well as hydrogen sul¬ 
phide is passed into a well-cooled mixture of acetone (100 grams) 
and concentrated hydrochloric acid. This compound is also formed 
whdn hydrogen sulphide is passed into a well-cooled mixture of 
acetone and 60—90 per cent, sulphuric acid. T*. S. K. 


Products of the Action of Chlorine on Phenol in Alkaline 
Solution. By A. Hantzsch (Ber,. 22, 1288—1268 ; compare Abstr., 
1888,130).—The following experiments prove that the acid CeHsChOi, 
which is formed by the action of chlorine on phenol in alka¬ 
line solution (compare Hantzsch, Zoc. cit), has the constitution 

00 ^^^ ^g^l>C(OH)“COOH, and is therefore a trichlorodihydroxy- 

penteneearboxylic acid. The acid CsHeCLOi, obtained from the 
trichloro-componnd by reduction, is analogously constituted, and is a 
dichlorodihydroxypentenecarhoxylic acid, 


C(OH)-CHCl 
(joi -CHa 


>C(OH)-COOH. 


When trichlorodihydroxypentenecarhoxylic acid or the ammonium 
salt is carefully warmed with the calculated quantity of chromic acid 
in aqueous solution, carbonic anhydride is evolved, and on evaporating 
the ethereal extract, a thick oil remains. This compound cannot be, 


obtained in crystals; it is very readily decomposed by alkalis, even by 
ammonia, and it gives the reactions for ketoues most distinctly. Its 

CfOH^’CClo 

constitution is most probably _ ">00. 


Trichlorodihydroxypentenecarhoxylic acid is completely decom¬ 
posed when treated with bromine in alkaline solution, yielding tri¬ 
halogen methane-derivatives, hut when warmed for an hour at 120® 
vyith excess of bromine in aqueous solution, it is converted into car¬ 
bonic anhydride, oxalic acid, and dichlorotetrahromacetone. 

IHchlcff^qtetrahromcKetoTie, OChBrOO-CBrs, crystallises unchanged 
from concentrated nitric acid, meli® at 80—81®, and is rOadily soluble 
in ether and chloroform. It is immediately decomposed when treated 
with ammonia in aqueous, alcoholic, or ethereal solution, and on add¬ 
ing water (to the alcoholic solution) a compound,, CBrs^CO-KHit 
q- 20 Cl 2 Br* 00 ‘^NH 2 , is precipitated in quadratic plates melting at 
180®. This decomposition proves that diehlorotetrabromacetone has 
the constitution assigned to it alxjve. 

Chromic acid converts dichlorodihydroxypentenecarhoxylic acid 
into a ketone-like oxidation product similar to that obtained from the 
trichloro-acid. Bromine in aqueous solution seems to have the same 
acl^on as chromic acid when an equivalent quantity only is used, 
yielding an oil which combines energetically with phenylhydrazine. 
Bichloiodihydroxypenteneearboxylie acid is decomposed by excess of 
Inromine and, water, yielding monoohloropentabromacetone; this 
r^^LCtion takes place slowly, even at ordinary temperature, but 
it is best to heat at 100® for a short time. 


voii*uvx 
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Chloropmfahromacetone, CClBra-CO^CBra, crystallises from liofc nitric 
acid and melts at 91—92®. It is decomposed by ammonia, yielding 
the compound CBivCO*NS 2 + 4 CCiBr 2 * 00 *NE[ 2 , which melts at 124*5^. 
All perhalogen acetone-derivatives seem to be decomposed in this 
way; trichlorotribromacetone, CCbBrCO'CClBrs, for example, yields 
neither chlorodibromacetone (m. p. 125®) nor dichlorobromacetone 
(m. p. 139®), but a molecular compound which melts at 183’5®. 

Tri- and dhclilorodihydro?:ypentenecarboxylic acids are decomposed 
by sulphuric acid with evolution of hydrogen chloride, yielding 
dichloro- and chloro-dihetoamenylcarboxylic acids respectively. 

e^BicMoro-a-B-dihetoamenylcarboxfylpc acid^ 

cooh-co-ch:ch-oo*chcv 

is obtained when pure, finely-divided trichlorodihydroxypentene- 
carboxylic acid or its ammonium salt is gradually added to a large 
volume of concentrated sulphni^ic acid, the solution kept until evolu¬ 
tion of hydrogen chloride ceases, then very carefully mix;ed with well- 
cooled water, and the whole repeatedly extracted with ether. As the 
acid is very readily soluble ip water, alcohol, ether, &c., it is best 
purified by pressing on a porous plate and washing with alcoholic 
benzene, in which it is only sparingly soluble. It separates from 
water in small, nodular, very hygroscopic crystals, melts at 150—151® 
with decomposition, and giyes a deep red" coloration with ferric chlo¬ 
ride. It decolorises bromine-water immediately, but the product is 
veiy unstable and cannot be isolai^d. Lead, silver, and mercurous 
nitrate produce colourless precipitates in neutral aqueous solutions. 
The silver salt, C 6 H 2 Cl 204 Ag?, is a. white powder. The ammonium 
salt, CsHiCL 04 + 2 NH 3 + H^O, crystallfses in quadratic prisms, 
melts at 106° with decomposition, and is very readily soluble in water 
but only very sparingly in alcohol. 

, When a, solution, of phenyihydrazine acetate is added to a mode¬ 
rately concentrated aqueous solution of the aqid, a turbidity is pro¬ 
duced, and after some time an orange, semi-crystalline teti'ahydrazone 
separates from the solution. This compound, which seems to be 
formed by the combinalion of 4 mols, of phenyihydrazine with 
1 mol. of the acid, dissolves in alcohol, ether, and benzene with a 
yellow coloration, but is insoluble in water. It gradually turns 
brown on exposure to the. aip, and when heated, is completely 
decomposed, but without melting. The acid does not combine, with 
orthotoluylenediamine. 

Ohlorodili^toamenyharJboa^jUq COOH'OO'OHiCH'OO'OHaOl, 

can be prepared by treating dichlorodihydroxypentenecarboxylio acid 
with concentrated sulphuric acid, and isolating the product exactly as 
described above, but it can also be obtained by gradually adding 
zinc-dust to a slightly ammoniacal solution of the dichlorodiketo-acid, 
until no further evolution of heat is perceptible. It crystallises from 
ether veiy slowly in small, quadratic prisms, melts ai 121 ° with de- 
coaiposifcion, and, in properties, resembles the preceding compound. 
The silver salt has the, composition CeH^OlOiAga + H^O., The 
GieHirCWiOa, is very similar to the tetrahydrazqn© de- 
©«bed above. 
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WBeti chloro- or dichloro-diketoamenjlcarboxjlic acid is beated in 
small quantities at a time, water and bjdrogen chloride are evolved, 
and finally cbloro- or dicbloro-diketopentamefcbylene, as tbe case may 
be, distils and quickly solidifies. Both these pentamethylene-deriva- 
tives are colourless, crystallise very readily, and are readily solnble in 
■warm water and most ordinary solvents, but only sparingly in cold 
water. They have both a sweet, burning taste and, a sweetish, rather 
phenol-like smell. They react nentral towards litmus, but they form 
salts from which the original diketo-derivatives are obtained on treat¬ 
ing with acids. They are. decomposed by warm alkalis or baryta, 
yielding humus-like substances, and they form dihydrazones with 
phenylhydrazine, but they do not react with orthodiamines. 

CBL/CO 

DiekhrodiJcfitopentamethylene, * formed aa. stated 

above, crystallises in needles, melts at 118—llO'*, and sublimes 
readily, hut it cannot he distilled without decomposition taking* place. 
It gives an intense red coloration with ferric chloride and is very 
stable towards concentrated sulphuriq acid. A c ystalline, unstable 
ammonium salt is obtained when an ammoniaca! solution is evaporated 
over sulphuric acid. A solution of this salt gives white precipitates 
with, lead, silver, mercnrous and mercuric nitrates, a green precipitate 
with copper salts, and an. intense red c deration with ferric ebloidde. 
"WPien dichlorodiketopentamethylene is treated with cold concentrated 
soda, a colourless sodium^ salt, readily soluble in water but sparingly 
in alkalis, separates from the solution; on warming, complete decom- 
poiutioni ensues.' Dichlorodiketopentamethjlene is not oxidised by 
excess of bromine at the ordinary temperature, and only with dxfd- 
oujty by chromic acid, but it is readily decomposed by potassium per¬ 
manganate, yielding oxalic acid and carbonic ahhydrile. The 
dihydrazone^ is colourless when freshly precipitated, 

but it sooBi turns, red); it melts at about 84° with partial decom- 
positipn. 

CHBr*CO 

BromodicMorodihetopentam^iJiylene, i prepared by 

treating-the dichloro-deiivative with bromine and water^ crystallises 
from, warm water in shining needles melting at 67°. 

Okhrodikeivpentameihylene, ^ >0HQ1, can he obtained in 

small quantities by redncing the dichloro-derivative with zinc-dust in 
aqueous solution, bnt it is best prepared by distilling chlorodiketo- 
amenylcarhoxylio acid as described above. It melts at 137% com¬ 
bines with phenylhydrazine, and is very similar to the diciloro- 
compound' in appearance and properties. Alkajine solutions gradually 
turn brown, probably the result of oxidation, 

Q0_ 

(compare Hantzsch, 

loc. is much more insoluble and far more unstable than the 
1,3-diketone described above. The hydrochloride of the a^ine, 
OAHu5!l'2Cl,HOl + 2 H 2 O, is precipitated in a semi-crystalline condi¬ 
tion when the yellow sodium salt (he, cU.) is dissolved in water and 
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the solution gradually poured into a dilute hydrochloric acid solution 
of orthotoluylenediamine, -with constant stirring. It is a brownish- 
red substance, very sparingly soluble in all solvents, and cannot be 
obtained in a pure condition, S’. S. EZ, 

TriclilorodihydroxsnpeiiteBeearboxylic Acid. By 0. Hoff- 
MAOT (Her., 22, 1263—1270). — Trichlorodihydroxypentenecarb- 
oxylic acid (compare preceding Abstract) is best prepared by 
dissolving phenol (40 grams) in 10 per cent, soda (800 grams), 
diluting to 1*500 c.c., and passing a rapid stream of chlorine through 
the weli-cooied solnraon xmtil the colour, which at first changes to 
light-brown and then to black, has finally become a light chocolate- 
brown, which is generally the case in about 1J hours. After keeping 
for an hour, the solution is filtered and the ammonium salt isolated as 
previously described (Hant 2 Bch, Abstr., 1888, 130). The quantity of 
ammonium salt obtained is always more than 60 per cent., frequently 
66 per cent, and sometimes as much as 100 per cent, of the phenol 
employed. 

Methyl trichlorodihydrozypentenecarhoxylate is readily hydrplysed 
by cold alkalis. 

Methyl dichloTodihydTOxypentenecm'bo^cylate, C 5 H 5 Cl 502 *C 00 Me, pre¬ 
pared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crysWiises from alcohol in rhombic plates, melts at 
177—^178®, and is readily soluble in alcohol and ether but only 
sparingly in water; it is quickly hydrolysed by cold alkalis. 

Tnchlorodihyd^oxy^a-;ph obtained 

when methyl triohlorodihydroxypentenecarboxylate Is heated in a 
sealed tube for 16 minutes, at 80®, with a saturated methyl alcoholic 
solution of ammonia; the product is evaporated to a syrup and the 
residue reciystallised from a small quanl^ty of hot water. It forms 
well-defined, rhombic crystals, containing 4 mols. H 2 O, three of 
which are given oM at the remainder only gradually at 

130 —236®. It melts at 193—194°, is ii^oluble in ether, and only 
sparingly soluble in cold water, hut more readily in hot water and 
alcohol. It crystallises unchanged from concentrated hydrochloric 
or sulphuric acid, it is not acted on by nitrous acid even in boiling 
aqueons solution, and is only slowly decomposed by boiling alkalis. 
It has a nentral reaction, hut dissolves in soda or ammonia, and, 
the solntions give a white precipitate with silver nitrate, and a 
greemsh-white precipitate with copper sulphate. The ammmwm 
salt is crystalline. It does not react with hydroxylamine nor with 
phenylhydraadne. The <Siace^yiJ-derivative, C 6 l!TH 30 l 3 {OAc)« + 
prepared by boiling trioblorodihydroxypicoline for a long time with 
acetic anhydride and precipitating the product with ammonia> 
^ystallises from alcohol, melts at 184—185“ and is almost insoluble 
in water but soluble in alcohol and ether. 

can ' be 

by heating methyl^ ^ichlorodibydroxypenteitecarboxvi 
with alcoholic ammonia, but it is b^t prepared by reducing, 
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tlie preceding compound with, sodium amalgam or, better still, with 
zine-dust and ammonia. As soon as addition of zinc-dnst produces 
no further evolution of heat, the whole is wanned to 50®, and the 
filtered solution evaporated. It crystallises in rhombic prisms, melts 
at 193—194°, and resembles the trichloro-derivative in appearance 
,and properties except that it is much more soluble in water. 

Attempts to convert the two chlorodihydroxypicolines into simple 
pyridine-derivatives were unsuccessful. They are completely de¬ 
composed, with evolution of ammonia, when distilled with zinc-dust, 
but no picoline is formed. When warmed with phosphoric chloride, 
they yield oils, which are not reconverted into the original com¬ 
pounds by treating with water or alkalis, but a crystalline substance 
is formed at a higher temperature. This compound (perchlorobutine) 
is best prepared by heating with excess of phosphoric chloride at 
340—850° for 10 hours. It has the composition CiCls, melts at 32®, 
boils at 268—^269® with slight decomposition, and has probably the 
constitution CClg'CChCGKCGla. F. S. K. 

Aldehydegalactonic Acid. By H, Kjliani (J5er., 22, 1385— 
1886). —If, in the preparation of carboxygalactbnic acid (this voL, 
p, 589), the product obtained by oxidising galactoseoarboxylic acid 
with dilute nitric acid is allowed to remain in contact with quicklime 
for some days instead of being at once evaporated, large, colourless, 
prismatic crystals of the lactone of aldehydegalactonic acid, 

are obtained, the yield amounting to about 10 per cent, of the 
galactosecarboxylic acid employed. The lactone is readily soluble in 
hot water, becomes yellow at 190°, and melts with decomposition at 
205—206°, reduces an alkaline copper solution, and yields a sparingly 
soluble hydrazone, Gi 3 HieI^ 206 , which melts at 166° with decomposi¬ 
tion. On oxidation with bromine-water it is converted quantitatively 
into carboxygalactonic acid. W*. P. W, 

Preparatioii of Glttcomc Acid. By A. Hjefftbr (JBer., 22, 
1049 ; compare Herzfeld, Abstr., 1888, 807).-^Mercurotis gluconate, 
(C 3 Hn 07 ) 3 Hg 2 , separates in long, colourless needles when an aqueous 
(about 10 per cent.) solution of glucose is boiled with yellow mercuric 
oxide until reduction is complete, and the solution filtered; seemingly 
no other products are formed in this reaction.. This salt is insoluble 
in alodhpl and only sparingly soluble in cold, but readily in hot 
water. When heated at 100°, it turns grey, and when boiled for a 
long time with water it is decomposed with separation of mercurous 
oxide. The free acid can be obtained by decomposing the salt with 
hydrogen sulphide. The yield is very satisfactory. F. S. K. 

AmmoiuTm Msdonates. By Massoi* (Govipt rend., 108,1060— 
1061).—^The heat of neutralisation of malonic acid by the first 
eqtdvaient of ammonia is 12'14 Cal., and by the second equivalent, 
ri»90pal.; total 25*94 Oai. 
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Ammonium hydrogen mahnate forms brilliant, colourless, very 
deliquescent, anbydrous crystals; beat of dissolution at 16 == 
-6'0l Cal. 

CsH 404 solid 4- gas = GMzOiWS.i solid, develops +2278 Cal. 

The normal malonate readily loses ammonia wben its solution is 
concentrated, as Finketstein bas previously observed. It can be 
obtained by passing aramonia over tbe dry ammonium hydrogen 
malonate, when it forms a white, very 4 eliq 1 iescent powder; beat of 
dissolution at 15® =—2*53 Cal. 

0 ,Hi 04 solid + 2 NH 3 gas = C 3 H 204 (NBt 4)2 
"solid......... develops +41*015 Cal. 

Tbe valnes for tbe ammonium malonates are intermediate between 
those observed wdtb the oxalates and succinates, a result already 
obtained with tbe corresponding sodium and potassium salts. 

0 . H, B. 

Oxalo-molybdio Acid and ite Salts, By E. PteAED (Oompt 
rend., 108, 1052—1055).—^Molybdie anhydride 'dissolves in oxalic 
acid, forming a syrupy liquid which was mentioned by Bei* 2 elius but 
bas not been investigated. If this product is dissolved in dilute 
nitric acid and allowed to evaporate spontaneously in dry air, it 
yields large, monoclinic crystals of tbe composition H 8 C 204 ,H 2 Mo 04 i 
which dissolve in cold, and more rapidly in hot water, forming a 
colourless^ ntlx)n^y acid liquid. Tbe dominant faces ’ of tbe crystals 
are jp and with tbe face U, tbe ratios of tbe axes being 
a : 5: c = 0*9472 :1: 1*0729, and the angle ph^ = 93° 52'. The foi^ma- 
tion of crystals is due to the insolnbilify of tbe compound in strong 
nitric acid. Tbe same product is obtained by dissolving tbe hydrate 
Mo 03 , 2 HaO in oxalic acid. 

Oxalo-molybdates axe formed by direct neutralisation or by double 
decomposition. Tbe sodium salt is soluble and forms colourless 
crystals; tbe silver salt is insoluble in hot water, but dissolves readily 
in ammonia. Tbe barium salt forms a heavy, white, crystalline pre¬ 
cipitate. 

Oxalo-molybdie acid is not affected by light wben dry, but if moist it 
becomes blue. Paper moistened with a solntion of tbe acid and dried 
in tbe dark, becomes blue on exposure to light. Solutions of tbe acid 
remain colourless even in sunlight, and only the walls of tbe veteel in 
which it is contained become bine. The blue substance disappears 
on treatment with water. Paper moistened with a solution of the 
a^cid, dried, and heated, becomes black and tbe colour is not affected 
by water. G. Hi B- 

E^ereal Salts of Cyanoiaaalonio Acid. By A. Haiibr {Am, 
Oh%m. Phys,^ 16, 403—432 ).—JEIfhyl cyanomalonate, GH*0H (COOEt)^, 
can be prepared by passing cyanogen chloride into a cooled alcoholic 
leoiution of ethyl sodomalonate. The alqqbol is evaporated, the residue 
treated water, shaken with ether to remove unchanged ethyl 
and *the ethereal extract washed with dilute sodium car- 
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bonate solution until tbe washings give no red coloration with ferric 
salts ; the aqueous and sodium carbonate solutions are mixed together, 
evaporated, acidified with sulphuric acid, and the precipitated oil 
extracted with ether. The product is then dissolved in sodium car¬ 
bonate, the filtered solution acidified, the oil washed with water, 
dried and fractionated under reduced pressure (25 mm.). Ethyl 
cyanomalonate can also be prepared by treating an alcoholic solution 
of ethyl sodocyanoacetate with ethyl chiorocarbonate and heating the 
mixture on the water-bath. It is a colourless oil, boils under reduced 
pressure (25 mm.) with conside^rable decomposition, and slowly turns 
red on exposure to the air. It is only sparingly soluble in water, but 
more readily in alcohol, ether, and alkalis. It has an acid reaction, 
decomposes carbonates with evolution of carbonic anhydride, and gives 
an intense blood-red coloration with ferric salts. The amTnonium^ 
derivative, CN*C(KB[i)(GOOEt) 2 , crystallises in small prisms and is 
soluble in alcohol. The Bodium-deidvsLtive^ CII*CIIa(COOEt) 2 , is 
crystalline and readily soluble in water and alcohol. The crystalline 
caZeittm-derivative (-h 2 ^H 20 ) loses its water at 120®, and is more 
readily soluble in alcohol than in water, the iumw-derivative 
(-{“440) crystallises in long, prismatic needles, readily soluble in 
^cohol and boiling water; it melts in its water of crystallisation and 
only becomes anhydrous at about 130°. The ^edd^derivative crystal¬ 
lises in needles and is soluble in alcohol, but only sparingly in water, 
ThQ ferric derivative, Fe 2 [C(CN)((l)OOEt) 2 ] 6 , prepared by treating a 
soluble metallic derivative of ethyl cyanomalonate with a ferric salt, 
crystallises from ether in red needles, and is soluble in alcohol but 
insoluble in water. 

Methyl cyanoinahnate^ prepared from metbyl sodomalonate and 
cyanogen chloride as described aboYe, is a reddish oil. The sodium^ 
derivative, CN*CNa(C00Me)2, crystallises from water in long 
needles, and. is soluble in water and alcohol; the solutions give a red 
coloration with ferric salts. The hari^uwir-derivative, 

[ON*C(COOMe) 232 Ba + SH^O, 

crystallises from alcohol in prisms or quadratic plates. 

F. S. K. 

Combination of Normal Magnesium and LitMnm Molybdates 
■with Tartaric Acid. By B. G-sfeNEt (GoThpt 108, 942—945; 
compare Abstr,, 1888, 97 and 938, and 1887, 540).—1‘25 grams of tar¬ 
taric acid was mixed with normal m^nesium molybdate in proportions 
varying from one-twelfth of an equivalent t5 5 equivalents, fogether 
with sufficient water to bring the bulk of the solution to 50 c.c. at 16®* 
The rotatory power was measured in a tube I05'7 mm, long, the 
rotatory power of the tartaric acid alone being 0° 22'. The rotatory 
power of the mixture increases with the proportion of magnesium molyb¬ 
date up to 1 equivalent, then again increases at a constant rate, which 
is 25 per cent, higher than the first rate, np to 1*5 equivalent. Above 
this point, the eSect produced by equal weights of the salt giudually 
diminishes, and the rotatory power attains its maximum when 
^ equivalents of the salt have been added.. Any farther addition of 
the melybdate causes a slight reduction in the rotatory power, At 
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first complete combimtion takes place witk formation of the com¬ 
pound MgMo 04 , 2 C 4 H 606 , and afterwards the compound 

MgMo04,C4H806, 

which has a rotatory power 37^7 times that of the tartaric acid which’ 
it contains, and is not materially aiEected hy farther quantities of the 
molybdate* 

With lithimn molybdate, the phenomena are of precisely the same 
order. The compound Li2Mo04,2C4H606 is first formed and then the 
compound Li2Mo04,C4H606, the rotatory power of which is 35 times 
that of the tartaric acid which it contains. 

These results are strictly analogous to those obtained with sodium 
and ammonium molybdates and with sodium tungstate (loc. dt,% and 
it may be stated as a general result that those compounds of tartaric 
acid with normal tungstates and molybdates which have a maximum 
rotatory power consist of equal molecular proportions of the acid and 
the salt , 0. H. B 

Ethyl Ethoxy-«-p 3 n^o 2 iedicarboxylate. By M. Guth^eit and 
0. Brbssbl (Ber,, 22,1413—14^0).—JJ%Z ethoxp-a’^pyronedioarloxyl- 

<ae, is formed when e%l dicarhoxy- 

glutaconate in quantities of from 20—^30 grams is carefully boiled under 
a pr^sure of 15 mm* until the evolution of white vapours has almost 
ceased and the temperature has risen to about 200 ®; the conten^jof-- 
the distilling,flask are then allowed to cool, and the solid extracted 
with small quantities of ether to remove the red decomposition pro¬ 
ducts- During the reaction, one molecular proportion of ethyl alcohol 
is eliminated from the ethyl dicarhoxyglutaconate, and the yield of 
the pyrone-derivative amounts to 70 per cent, of the weight of this 
compound employed. It is sparingly soluble in cold ether and light 
petroleum, readily soluble in benzene, acetone, chloroform, and carbon 
bisulphide, and melts at 94'’. As determined by Eaoult’s method, 
using benzene as a solvent, its molecular weight is found to be 287*7. 
It exhibits the properties of a lactone in combining with the elements 
of alcohol, water, and sodium hydroxide to form derivatives of dicarb- 
oxyglutaeonic acid, and its relation to 7 -pyrone is showu< by its 
conversion into a-pyridone by the action of ammonia. 

When boiled with concentrated hydrochloric acid or with aqueous 
potash in a reflux apparatus, ethyl ethoxy-a-pyronedicaiboxyfate is 
converted into glntaconic acid. Ethyl alcohol does not dissolve it 
appreciably in the cold, but combination ensues with the formaiaon 
of ethyl dicarboxyglntaconate if the two compounds are allowed ‘to 
remain in contact for 24 hours. This reaction explains the s^tement 
that ethyl dicarboxyglntaconate distils with partial decomposition 
at 270—280'* under the ordinary pressure (Conrad and GutW^t, 
Aiwaten, 222, 251), since the products of its decomposition, ethyl 
alcohol and ethyl ethoxy-a-pjronedicarfeoxylate, would cdmhine.inthe 
receiver with the formation of the apparently unchanged ooi^ound. t 
-I also combines w;i% equi- 

propoi^icn either normal propyl or nonpai bn'iyl ^oohi^, 
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forming salts of dicarboxyglutaconic acid, wlien heated in a 

Tacnnm, yield propyl and butyl alcohol respectively, with, the for¬ 
mation of ethyl ethoxy-a-pyronedicarboxylate. Ethyl isaconitate 
(Conrad and Gnthzeit, loc. citS) is formed with the evolution of 
carbonic anhydride when the pyrone-derivative is allowed to remain 
in contact with water for some weeks, or when it is treated with the 
calculated quantity of sodium hydroxide in dilute aqueous solution 
and the resulting yellow solution at once saturated with hydrochloric 
acid. 

, Ethyl ethoxy-«-pyronedicarboxylate dissolves in aqueous ammonia, 
forming a yellow liquid from which hydrochloric acid precipitates a 
compound having the composition GnSHisOs. This crystallises from 
ether in slender, matted needles, melts at lo5®, is readily soluble in 
ether, alcohol, and hot water, the solution having an acid reaction, and 
evolves a distinct pyridine odour when heated with zinc-dust. When 
boiled with concentrated aqueous soda and the solution precipitated 
with hydrochloric acid, it is converted into ethos^-o^'pyridonedi^ 
mrboxylic add, [OH r COOH : COOH : OEt = 2 : 3 : 5 : 6], which 
<^stailiaes with 1 mol. HaO in slender needles and melts at 179® with 
the evointion of carbonic anhydride. W. P, W. 

Aconitic Triauaide, By B. Hotter (Per., 22,1077—1079; com¬ 
pare Schneider, Abstr,, 1888, 464 ).—Acmitic tnamide, CeHgl^’aOs, is 
formed when ethyl aoonitate (1 part) is kept for a week with very 
concentrated ammonia. The ethereal salt gradually solidifies to a 
mass of slender needles, which can be purified by washingwith strong 
ammonia and recrystallising from water. It is insoluble in absolute 
alcohol, ether, and chloroform, bnt very readily soluble in hot water, 
the light yellow solution gradually turning green on exposure to the 
air. The moist substance becomes green when kept over sulphuric 
acid, but it can be dried over anhydrous calcium oxide in ah atmo- 
sph^ of ammonia without decomposition taking place. When heated 
at 250® it turns brown and is completely decomposed at 260*^, but 
wifehoat molting. The ammoniacal mother^iiquors from the triamide 
yield, on acidifying, a small quantity of a compound!, probabty 
oitrazinic acid, insoluble in water; if the ammonia employed in the 
reaction is not suSiciently concentrated, cifcrazinic acid alone is 
formed. P. S. K, 

Snfoatitiition of the Methyleae-hydrogen-atoms in Benzyl 
Cyanide. By A. Bossolymo (Per., 22, 1233—1238 5 compare Janssen, 
this voL, p* 596, and Keure, ibid,, p. 597). — Fro^pyJhenzyl cyanide, 
CHPrPh’ON, can be prepaared by boiling benzyl cyanide (1 mol.) for 
two hours with propyl iodide (1 mol.) and solid caustic soda. The 
mixture is then treated with ^nzaldehyde and sodium efehoxide to 
cohvert the unchanged benzyl cyanide into phenylcinnamonitrile, 
froah which the product is separated by factional distillation. It is 
a colourless liquid boiling at 260—261®. 

Fr&j^lphmylmdic add, 0HPrPh'(300H^ prepared by heating the 
i^anideat 180—190® with hydrochloric acid, crystallises from light 
pe^^leum in small, colourless needh^ mating at 51—52®. 
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Bmz/^lfTO^lhenzyl cyanide, CHoPli‘CPrPli*CISr, prepared hj treat-^ 
iiig propylbenzyi cyanide with benzyl chloride and caustic soda as 
described above, crystallises from light petroleum in colourless 
needles, melts at 63° and boils at 330—340°. 

Amylhenzyl cyanide, CsHn-GEPh-CN, is a colourless liquid boiling 
at 276°. 

JB&nzylaTnylhenzyl cyanide, OB[- 4 Ph*C?h(ON)*C 6 Hif, separates from 
alcohol in colourless, nodnlar crystals melting at 73—74®. 

Rexylbenzyl cyanide boils at 287, heptylbenzyl cyanide boils at 327°, 
octylheTizyl cyanide boils at 3^°. The last three Compounds are 
yellow oils and do not combine with benzyl chloride. P. S. K. 

Alkylene-derivativcs of Phenyiic Ethers. By B. Gatteemann, 
Maisch, and Ehehaebt {Ber., 22,1129—1133).—The anthers extended 
the Priedel-Crafit reaction to syntheses from the chlorides of acid 
radicles and phenyiic ethers, and whilst obtaining the eS:pected ketones 
(acetoanisoil-, acetophenetoil, benzanisoil, and the aceto- and benzo- 
derivatives of various «- and i3-naphthyl ethers were easily prepared) 
an unexpected reaction was observed. When propionic chloride vras 
heated with anisoil and alnmininin chloride, scarcely any of the 
expected ketone was obtained, but in place thereof the compound 
OHMelO(C 6 H 4 *OMe) 2 . This compound forms silky scales, sparingly 
soluble in alcohol aUd melting at 100—101°. The molecular weight, 
determined by Raoult’s method, gave 233 and 242, the formula 
requiring 254. When heated with an acetic solution of chromic 
acid, it yields paradimethoxybenzophenone. With hydroxylaanine it 
gives an isadme melting at 132—133°. Under like couditions phene- 
toil yields the corresponding ethyi-^dervvative, (C6H4*OEt)2rC.X3HMe, 
which melts at 76—77°, and in other respects is exactly analogous to 
the methyhcompouud. When bromine-vapour coiUes in contact with 
these compounds they at once assumb a brilliant violet colour which, 
however, disappears after about half a minute to Reappear on the 
addition of more bromine-vapour. This alteriiatb Coloration and 
decoloration continues until the whole mass becomes liquid, when it 
is no longer shown. When bromine is added in SiOetic acid solu¬ 
tion, a transient reddish-violet coloration is formed. The dihro- 
mides, which are the end result of these reactions, are not coloured: 
The formation of these compounds is probably explained by the 
equations:— 

(i.) CeHs-OR + CH«Me‘GOCl OR-CeJl 4 ’ 00 - 0 H,Me + HOl. 
(ii.) OR-CfiH^-COUHsMe 4 * 

Whilst with propionic chloride the reaction took place almost 
entirely in the above direction, with tie other acid chlorides it took 
mainly the normal course. The authors found, however, that small 
quantities of the corresponding alkylene-derivatives were also: formed 
in these cases. Mthylidinedimethoxyphenyl, CHMe(CeH 4 *OMe)!g, forms 
micaceous scales melting at 140°, and sparingly soluble in ^alcohol. 
Tie e^ij^i-compound, CHMe(C 6 H 4 '‘OEt)j, yields mioaoeouU I scales 
at 142°. ^ . 

v^^;Tie abnenUal directio}! of the reaction with piropionio cil^ide is 
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probably due to tbe impossibility of removing from tbai compound 
the last traces of piiospliOTOus cfiloride, and the authors have found 
that the addition of a Httle of this substance determines, with the 
other aoid chlorides, the formation of a much larger proportion of the 
alkylene-derivatire. L. T. T. 

Metacresbl, By A. Claus and A. fiESHES (J. pr» Ghem, [2], 39, 
366—373).^In brominating cresolsulphonic acids, any quantity of 
bromine less thah S mols. to 1 mol. "Of acid produces a dibromo- 
cresolsulphonic acid'j more than this quantity of bromine yields pure 
tribromocresol. 

TXorthodihromorn^tacresdlparasulpJionic acid^ C7H6BT2SO4 (compare 
Abstr., 1888, 280) is best obtained as its pbth&sium salt (1 mol. H2O) 
by dropping a glacial acetic acid solutiou of bromine (26 grams) into 
a solution of the potassium parasnlphonate (20 gi-ams) in water 
(600 grams). From this salt, the hwrium salt (1 mol. H2O) is 
prepared, and the free acid then obtained by decomposing tbe barium 
salt with sulphuric acid. It crystallises in white> lustrous leaflets 
(1 mol. HaO), soluble in hot water and sparingly in alcohol. The 
anhydrous crystals melt '^t 140” (uncorr.). The copper and cohalt 
salt (each with 4 mols, fiaO), the silver salt (1 mol. HgO), nickel, and 
had salts are described. ’W hen oxidised, this shlphonic acid yields 
2 : 6-dihromotolnqnmoae '(this vol., p. 389*), sh6^ng that both 
bromine-atonSs are ih the 6rtho-pofeftion with regard td the hydroxyl- 
gr6up. 

The authors have obtained the acid potassium salt of a second meta- 
oresoidisnlphonic acid (Jhc, cii,), and are further investigating the 
matter. Wh^fi it is treated with bromine, the dibromocresolpara- 
sulphonic acid, described above, is obtaiiled^ from this fact the 
authors deduOe 'two formulte for metacresoldisulphonic acid, in one of 
which OH; Me: (SOsHja = 1 : 3 : 4 : '6, and in the other 1 : 3 : 2 : 4. 

A. G. B. 

Betel-oil. By J. BssthAM and B. GilDemeis^ee (/. pr. Ghem. [2], 
39, 349*—355).—Eykman obtained a phenol which he called 
ohavieol from the fresh leaves of Piper but the authors, who 
distilled the dried leaves* obtained a phenol diflering from this. The 
leaves yielded 0*5 per cent, of oil, of sp. gr, 1*024 at 15°, containiog 
70—75 per cent, of a phenol which was isolated by shaking with 
dilute aqueous soda am decomposing the sodium compound thus 
formed with sulphuric acid. 

Betelph^l, 0iolii202, is a colourless, highly refractive oil of cha¬ 
racteristic odour *, it boils at 254—255®, audits sp» gr* is 1*067 at 15^. 
It has the same empirical composition as eugenol, but gives a greener 
colour with ferric chloride ; moreover, pure eugenol boils at 260—251° 
and has the sp. gr. i*072 at 15°. The wcetyhderivaiive boils at 
275—277°«,nd solidifies about —20°, melting at —5°. The h&tmyh 
derivaiive crystallises in thin leaflets which melt at 49-^50°; 

. When the aoetyl-derivative is oxidised with potassium perman¬ 
ganate an acid is obtained whicl^ is isomeric with acetylvaniliic aoid 
objjaiued from the acetyl-deriyafcive of eugenol. Acetylisoffanillic add, 
CsqHiqiOs, crystallises in slender neCdles or scales, soluble in water and 
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melts at 207°; weak aqueous potask couTerts it into isovauillic aci<3. 
This formation, of iso vanillic acid points to the formula 

CsH 5 'C 6 H 3 (OMe)<OH [O3H5 : OH: OMe = 1:3:4] 

for hetelphenol, whilst engenol is [O3H5 : OMe: OH = 1 : 3 : 4], a 
couelusion which is confirmed by the fact that their methyl-deriva¬ 
tives are identical. 

The portion of the betel-oil not afected by alkali distilled for the 
most part between 250° and 275® as a yellow liquid smelling like tea. 
When this was dissolved in cooled ether and treated with hydrogen 
chloride, needle-shaped crystals separated ont after some time. The 
melting point (117—118") of these is identical with that o! a sesqui¬ 
terpene dihydrochioride, Ci 6 H 24 , 2 flCL which has been obtained in the 
same way from other oils, such as cnhebs and savin. A. G. B. 

Action of Borax on Polyhydrio Phenols. By A. Lambert 
(Oomjpt rmd., 108,1017).—Pyrogallol, catechol, and alkaline tannates 
and gallates when mixed with borax, yield solutions which are acid to 
litmus and decompose carbonates. Ifo similar result is obtained with 
orcinol, quinol, or resorcinol. It is noteworthy that polyhydiric 
phenols capable of forming these acid solutions contain two hydroxy]- 
groups wMch occupy eontignons or ortho- positions, whilst those 
which have itot this property contain hydroxyl-groups in the 
para-position. Catechol, for example, forms an acid solutio 
resorcinol and quinol do not. 0. 

N^te hy Aistrador,—The thermochemical experiments by Berthelot 
and Werner (Abstr., 1885, 628) have shown that in the case of poly- 
hydric phenols coniiatning two hydroxyl-groups in the ortlio-position, 
one of these has an alcoholic and not a phenolic function* This is true 
of pjrogallol and catechol (loc, cit), whilst in resorcinol, quinol, and 
orcinol both the hydroxyl-gi'oups have phenolic functions. . It would 
seem, therefore, that in all cases the formation of a conjugated acid 
with borax (see p. 845) is dependent on the presence of an slooholiq 
fanction. 0, H. B. 

Axobenzeneacetoacetamide. By R. Leuceart and W. Honr- 
ZAPFEL (J5er., 22,1406—1408).— Azohemem(icetometamide,Gi0,iiO^^^^ 
is formed by passing a current of ammonia through a well^cobled 
alcoholic solution of ethyl azobenzeneacetoacetate. It crystallises in 
bright yellow needles, melts at 144*5®, and is readily soluble in ether 
and hot alcohol. It is not saponified when heated with aqaeons 
potash, but decomposes with the evolution of ammonia .and aniline 
when fused with j^tash. Boiling with zinc-dust and dilute potaish 
decomposes it with the evolution of ammonia and formation of 
aniline and acetic acid. Phenylhydrazine does not react #ith it 
unless ike two compounds are heated together at 130°; undm? these 
ammonia is eliminated and phenylmetbylpyrazoloneazb* 
formed^ ;, 
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Azoxytoluenes. By J. Y. Jajtoyso" (Ber., 22, 1172—1176; com¬ 
pare Janovsky and Beiiaann,tliisvoL,p. 392).—^a-AzoxytolneDe (m.p. 
70®) and ^-azoxytoluene (m. p. 75®) botk yield paratoluidine, melting at 
44—45®, when reduced with tin and fuming hydrochloiic acid in warm 
alcoholic solution. Both compounds have therefore a symmetrical 
constitution; this fact and their behaviour towards stannous chloride 
in cold alcoholic solution, a reaction which will be further investi¬ 
gated, proves that their constitution diJffers from that of azoxybenzene. 

ot^Bromazqxytoluene is obtained, together with a compound of the 
formula C 28 H 27 Nr 40 aBr, when a-azoxytoiuene (1 mol.) is dissolved in 
glacial acetic acid and bromine (1 mol.) gradually added to the solu- 
tiou; after keeping for several hours the product is precipitated with 
water and recrystallised from alcohol. Bromazoxytoluene separates 
first in yellow, monosymmetric crystals melting at 93®. It is readily 
soluble in acetone, ether, cold alcohol, and light petrolenm, and when 
reduced with tin and hydrochloric acid it yields paiatoluidine and 
metabromparatoluidine [NHg: Br: Me ~ 1:2:4]. The compound, 
C?isH 27 ]!T 402 Br, separates from the alcoholic mother-Iiquoi's from the 
bromazoxytoluene in orange-red crystals meltiug at 63®. 

When ^azoxytoluene is treated with bromine under the same con¬ 
ditions, it yields jS-bromazoxytoluene and a compound, C 28 H 27 K 402 Br, 
identical with that (m. p. 63®) described above. If the glacial acetic 
acid solution is warmed for a longtime, the azoxytoluene is decomposed 
and a bromo-additive product of azotoluene separates in ruby-red 
crystals with a green lustre; this compound is decomposed on ex¬ 
posure to the air, with liberation of bromine, yielding parazotoluene. 
^-Bromazoxytoluene crystallises in fiat, yellow prisms, melts at 88®, 
and is readily soluble in ether, acetone, and light petroleum, but only 
sparingfly in, alcohol. When reduced with tin and hydrochloric acid 
it yields a hydrochloride melting at 202—203®, probably orthobromo^ 
paratoluidine hydrochloride, but the base could not be obtained in a 
solid state. 

Nitric acid of sp. gr. 1*4 converts a-azoxytoluene into a mononitro- 
compound, which crystallises in golden prisms melting at 51®; 
/9-azoxytoiuene, on the other hand, yields i^ed needles melting at 82®, 
Burning nitric acid converts both and /5-azoxytoluene into a yellow, 
crystalline nitro-compound melting at 195—196®, P. S, K. 

Beduction Products of Metaiiitroparacetotoltiidide, By Z, 
Bankiswicz (Bar., 22, 1396 — 1400; compare Abstr,, 1888, 1184).— 
Azo9syc(^tamidoiolu€7ie^ is obtained by reducing metanitro- 

paracetotoluidide with excess of ammonium sulphide solution. It 
crystallises in golden-yellow needles, melts at 196®, and is readily 
soluble in alcohol and aqueous alkalis, but insoluble in water ^d 
dilute acids. In addition to this compound, a small quantity of azodi^ 
acetamidotolume, lSr 2 ( 08 H»Me‘NH!Ac )2 [Me: NHAc: N 1 : 4: 3], is 
also formed in the reduction mth ammonium sulphide; it is, how¬ 
ever, best prepared by employing, sodium amalgam as the reducing 
agent. It crystallises in slender, draiige-red needles and is sparingly* 
soluhie in hot alcohol, insoluble in water, amds, and 
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Ozyethenyldlaniidotoluene, CgHsMeC^^^ formed in tbe 


rednction of nifcroacetotolnidide witL ammonium sulphide in i/he cold, 
if care is taken to have.the latter free from ammonium hydrosnlphide 
and not too concentrated. It erystallises in colourless, anhydrous 
tables, melts at 232—234r° with decomposition, and' is soluble‘ in hot 
alcohol, sparingly soluble in hot water. It is very stable, and under¬ 
goes no change when boiled with concentrated hydrochloric acid, 
stannous chloride and^ hydrochloric- acid,, or alkalis. On distillation 
with zinc-dust it yields ethenyldiamidotoluene (Hobrecker, this 
Jonmal, 1875, 173). The hydrochloride^ CgHiohTaOjHCl, crystallises 
in colourless prisms; the platinocMoride, (C 9 H'iol 5730 ) 3 ,H 2 PtCh, ciy-s- 
tallises in reddish prisms ; the nitrate crystallises in needles. 

Boesneok’s amidoacetotolnidide. is also formed in the reduction of 
nitroacetotoluidide with ammoninm. sulphide; its picm^e, 


NB4ALC'C6H3Me*NH2,C/6H2(lI02)j*0H^, 


crystallfees in stellar aggregates of scales. W. P. W: 


Condensatioia Prodncts of Amidoacetah By A. Wohl and 
W. Marcewaib (Ber., 22,1353—1362; compare thisvol., p, 624).-^ 
Pfaenylimidazole melts at 13° ;■ it gives with many metallic salts pre¬ 
cipitates which are readily soluble in alcoholfand dilute acids.. The 
compound obtained with silver nitrate crystallises from dilute alcohol 
in slender, colourless needles, and has the composition(<32H8N3)o,AgNOs. 

©H-hTMe 

MethyUmidazolylmercajptan, Urr obtained hy tneat- 

yJH -IM 


ing acetalylamine (1 mol.) with methyl thiocarbimide (1 mol.), and 
boiling the.Tesulting oily acetalylmethyltbiocarbamide, 


NHMe-CS'N&eH2*QH(OEt)2, 


with hydrochloric acid'or 30 per ce%t. sulphurife acid for half an hour*. 
It crystallises from hot alcohol or from a mixture of benzene and 
chloroform in colourless plates, melts at 141—14^°, toils at about 
280° with partial decomposition, and is readily soluble in water, 
moderately so iu alcohol and chloroform, hut only sparingly in ben¬ 
zene, etber, and light petroleum. The hydrochloride can he obtained 
in crystals by passing hydrogen chloride into a chloroform solutipn of 
the base; it is very deliquescent. The flatinochhHde^ {G^^^^')^tG\^^ 
is a red, the aurochl&ride, <34116^28,^^013, a deep purple, crystalline 
compound. The compound, C4H6N2SAg, is colourless. Mercuric 
nitrate produces a white, lead acetate.a yellow, and copper sulphate a 
greyish-blue precipitate. The methiodide, CiHalSTaSjMel, prepared by 
treating the mercaptan, with methyl ipdide in, chloroform solution, 
crystallises in colonrfess, needles, melts at 148°, and is readily soluble 
in water but,only moderately so in alcohol; and insoluble in all other 
solvents. , . 

CH'NMeL ^ 

MeihyUnMfml^l methyl sulphide^ g J^G*SMe, prepared by 
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decomposing tlie metliiodide with alkalis, is a colourless, mobile, 
strongly alkaline liquid boiling at 225° (nncorr.) ; it is miscible with 
water, alcohol, and ether, but only sparingly soluble in dilute alkalis. 
It gives crystalline, reddish-yellow precipitates with platinic and anric 
chlorides; the nitrate is crystalline. The methiodide (suVphivmm 
iodide)^ C 5 H 6 llT 2 S,MeI, crystallises in colonrless needles, melts at 173’, 
and is readily solnble in water and moderately so in alcohol, but 
insoluble in all other solvents. It is not decomposed by cold alkalis, 
but on warming, mercaptan is liberated. 

Tbe ?w3^ro-componnd', C6H7l^2S*iN‘02, is precipitated in crystals when 
methylimidazolyl methyl sulphide is boiled with dilute nitric acid, the 
solution evaporated to a syrup and mixed with water. It crystallises 
from hot dilute acids in small, yellow needles, melts at 85°, gradually 
turns red on exposure to the air, and is readily solnble in alcohol, 
ether, and moderately strong acids, hut only sparingly in cold water. 
The plaUmGhloridey (C5H7K2S-lSr'02)2iH2PtCl6, forms yellow crystals, 
melts at 197° with decomposition, and is readily soluble, in water but 
only sparingly in alcohol. The aurocliloride is a yellow, crystalline 
compound, soluble in alcohol. 

The compound (m. p. 115—116°) obtained! in like manner from 
phenyiimxdazoljl methyl suIphide(?oc.ctA),and described aaa snlphone, 
is in reality a nitro-compound analogous to the above. 

Methylimidazole, prepared by digesting methyl- 

Imidazolyl mercaptan with dilute^ nitric acid", melts at —5°, boils at 
193—194®, and is identical with methylglyoxaline fWalluch., Abstr., 
1882,821). The last-named compound has, therefore,, the constitu¬ 
tion assigned to it by Japp (Trans., 1883, 1). The Tiijdroclihride is 
crystalline, but very deliquescent. The nitrate crystallises &om water 
in colourless prisms. The ficrate^ C 4 H 6 lT 2 ,€/ 6 H 3 K 307 , crystallises in 
small, golden needles,^ melts at 158®, and is sparingly soluble in 
water, alqohol; and ether. The platinochloride softens at 173—175°, 
melts at 187° with decomposition, and is moderately soluble (7"02 
per cent, at 13®) in water. The auroohhride^ C 4 Hfi¥ 2 ,HAuCl 4 , is a 
yellow, cjystalline compound melting at llfr—120°. Tbe mercuro- 
cyaxaide crystallises in long, colourless needles, melts at 118°, and is 
readily soluble in alpohol and moderately so in water. F. S. K. 

) '' 

CoBStltution of Primoline, By W. Pfitzingee and L. Gattee- 
. MANN (Ber., 22, 1063—1068).—Green (Trans., 1889, 283), has 
assigned to dehydrothiotoluidine the constitution 

but the authors are of opinion that it has. the constitution 

06H,Me<|>0’C6H*-NH3. 

and for the following reasons: When dehydrothiotoluidine is diazo- 
tised in boiling alcoholic solution (icmnpare^ this vol., p. 602) it yields 
a compound, melting at 122—123% whiph has the constitution 
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CeH 3 Me<^^CPli, as is proved by the fact that it is identical with 

the substance obtained from benzoic chloride and pararaefamido- 
thiocresol. (Compare Hess, Abstr., 1881,596.) This same compound 
(m.p.l22—123°) can also be prepared by oxidising thiobenzotoluidide 
with alkaline potassium ferricyanide solution, so that there is no doubt 
that it has the above constitrition. Moreover, when benzeuylamido- 
thiocresol is fused with potash, it is decomposed into benzoic acid 
and amidothiocresol; the latter was converted into the diazosulphide, 
and the resulting compound was found to be identical with the sub- 

stance prepared by Jacobson and ISTey (this voh, 

p. 772). When dehydrothiotoluidine is fused with potash, it yields 
amidobenzoic acid and amidothiocresol, a decomposition which is in 
accordance with the author’s constitutional formula. 

Primuline-base (1 part) was heated with potash (2^5 parts) at 
250—270° until the melt was completely soluble in water, the alkaline 
solution was then strongly acidified with hydrochloric acid and treated 
with sodium nitrite until the solution gave the starch and potassium 
iodide reaction. A considerable qnantity of a yellow, crystalline com¬ 
pound was precipitated, and the filtrate contained a diazo-compound, 
which gave a yeliowish-red dye with 6-naphthol, and was, therefore, 
an amido-acid, most probably paramidobenzoic acid. The precipitate 
consisted of a portion soluble in sodium carbonate, most probably 
phenylenediazosulpbidecarboxylic acid, and an insoluble portion which 
was proved to be the diazosulphide referred to above. 

Th^ authors give two possible formulse for the primuline-base, the 
constitution of which they are engaged in proving. F. S. K. 

History of Primuline, By L. Gattsrmann and P. Jaoobsok 
(B er., 22, 1372—1374).—^A reply to Green (Ben, 22, 968), defending 
the authors’ claim to the right to investigate the nature of dehydro- 
tbiotoluidine and primuline. The authors states that in Green’s first 
paper (/. Soc. Ghem, Ind., 1888, 179) no mention is made of the 
source or nature of primuline, except that it is a salt of an amido- 
acid, and that the method of preparation of dehydrothiotoluidine was 
made known not by Green but by, Dahl & Co., in the G;erman, patent 
No. 35,790 (compare Jacobson, this voL, p. 498; Ghtttermann, ihid., 
p. 602 i also Green, Trans., 1889, 228). W, P. W. 

Substances wbicb form Coloured Compounds with Mor¬ 
dants. By S. V. Kostanbcki (Ber., 22,1347—^1353; compare Abstr., 
1888, 274; this vol., p. 137).—^Nitropyrocatechol [(OH)^; == 

1:2:3] gives with alumina mordants orange shades similar to 
those obtained with nitropyrogallol, whereas the ispmerio compound 
forms bright-yellow compounds. The property of forming coloured 
compouncfi depends, therefore, in the case of dihydroxy-derivatives, 
on the 37eiative position of the two hydroxyl-groups, and not on that 
of the chromophore. 

AAthjeaqpinoneoxiTrie [0 ; NOH'=: 1: 4] does not form coloured 
with mordants; phenanthraquinoneoxime [0 : N0H = 
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1 : 2], on the other hand, forms coloured precipitates with metallic 
salts, Betenequinoneoxime [0 : iN’OH = 1 : 2] forms green com¬ 
pounds with iron mordants. 

Orthonaphthalenedioxime colours iron and cobalt mordants brown, 
but the isomeric para-compound has no tinctorial properties. Para- 
benzenedioxime is without action on metallic salts, but benzenetetr- 
oxime (adjacent) gives brownish-black compounds with iron 
mordants. 

Orthhjdrosyoximes, such as dihydroxyquinonedioxime 
[(ISrOH)^ : (OH)^ = 1 : 4 : 2 : 5] 

and hydroxynaphthaquinoneoxime [ifOH : OH ; O = 1 ; 2 :3] (com- 
jpare this voL, p. 887), form colouring matters with mordants, but 
^se-nitroso-a-naphthol [0 : HOH = 1:4] and juglonemonoxime 
[0 : HOH = 1:4] have no tinctorial properties. 

!M^ny orthhydroxyquinones, for example orthhydroxynaphtha- 
qmnone [O 2 : OH = 1:4:2] and hydroxyjuglone, form slightly 
coloui’ed compounds with mordants, but the rule is not a general one. 
Orthhydroxythymoqtdnone, for instance, and juglone do not dye 
mordanted materials. 

Dihydroxyquinone fOa: (0H)2 ^ 1 : 4 : 2 : 5], chloranilie acid, 
nitranilic acid, and rhodizonio acid all yield colouring matters with 
mordants. P. 8. K. 

The Theory of Dyeing. By B. Hnecht and J. B. Appleyapd 
(P er,, 22,1120—-1125).—The property of a sulphuric acid solution 
of wood to precipitate intensely coloured lakes from solutions of coal- 
tar colours (Khecht, this vol., p, 49), is due to the presence of lanu- 
ginic acid (this Journal, 1871, 381). The authors have re-examined 
this substance, which is best obtained by dissolving wool in a strong 
solution of barium hydroxide and precipitating with lead acetate. 
Lanugiuic acid forms a dirty-yellow, non-deliquescent mass. (The 
deliquescent character of Champion’s acid was prpbably due to its 
still containing traces of nitric acid.) At 100® it becomes soft and 
plastic, and at a higher temperature swells, tunm brown, and gives 
oJE m odour of burning wool. Champion ascribed the formula 
to lanugiuic acid, but the authors find that it contains 
3 per cent, of sulphur. It is soluble in water, sparingly so in alcohol, 
insoluble in ether. Its solution precipitates colouring npiatters in the 
form of intensely coloured lakes, most of which melt below 100®, 
Tannic and chromic acids, and the oxides of most of the heavy metals, 
are also precipitated by it. It l^as the characteristics of a proteid, 
does not coagulate, and shows the characteristic reactions with 
Millon’s reagent and wdth phosphomolvbdio acid. Its analysis gives 
the pei'centage composition 0 = 41*63, H = ,7"31, ST = 16'26, 
S =: 3‘35, O = 31*44. The picrate forms a lightryellow powder. 

. Experiments made to determine the ma^dmum quantities of various 
dyes taken up by wool gave the following results in percentages of 
the weight of wool taken:—Picric acid, 13*3 per cent.; naphthol- 
jeiJow S, 20*8 per cent.; tartrazine, 22*6 per cent.; crystal-violet, 
cent. Taking picric acid as the unit, these numbers corre- 
- TOi,. iYi. Z n 
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spoud almost exactly witli the molecular proportions 1 :1: |Tlie 
authors conclude that when an excess of colouring matter is used, it 
forms a definite chemical compound with the wool-fibres. The lanu- 
ginic acid probably exists in combination in the wool-fibres, and when 
a mordant is added in the process of dyeing, takes the metallic oxide, 
whilst the acid of the mordant goes to the basic part of the wool- 
fibre, and the lannginate formed then combines with the colouring 
matter added to produce a coloured lake. ' L, T. T. 

Amidomercaptan. By S. Gabriel ( Bar ,. 22,1137—1139),—The 
best method for the preparation of hromethylphthalimide, 

CsHiOoIN-CsH^Br, 

is to mix potassinm phthalimide (100 grams) with a large excess of 
ethylene bromide (300 grams instead of 100 grams) and heat the 
whole for about seven hours, so that the bromide is kept constantly 
boiling vigorously, and afterwards to remove the excess of bromide 
by distilling it oJ^ in a current of steam. The yield is then aboht 
73 per cent, of the theoretical. 

When hromethylphthalimide and potassium hydrosulphide are 
heated together under pressure at 100°, mercaptojohihaUinidia^ 
C6H4lC20a^OH2*OH2*SH, is formed. It is soluble in alcohol, ether, 
and chloroform, crystallises in colourless scales, and melts at 75—77°. 
When heated at 200° with concentrated hydrochloric acid, it yields 
amidomercapto/n ’hydrochloride^ SH* 0 Hs*CH 2 *NH 2 ,HClj which ibrms 
colourless crystals melting at 70—72°, 

Small quantities of the corresponding disulphide seem also to he 
formed with the mercaptophthalimide. L. T. T. 

Action of Hydroxylanaine on Ethereal Salts, By A. Jban- 
RENAiJi) 22, 1270—1284).—Hydroxamic acids can be conve¬ 

niently prepared by treating ethereal salts with hydroxylamine in 
alkaline solution. 

Benzhydroxamio acid is best prepared by adding sodium ethoxide 
(1 mol.) to an alcoholic solution of hydroxylamine hydrochloride 
(1 moL), filtering from the precipitated sodium chloride, and treating 
the filtrate with ethyl benzoate (1 mol.) and sodium ethoxide (1 mol). 
Crystals of sodium benzhydroxamate separate from the solution, 
together with the gelatinous additive compound of ethyl benzoate and 
sodium ethoxide; after removing the latter by washing the precipitate 
with alcohol, the residual sodium salt is dissolved in water, decom¬ 
posed with hydrochloric acid, and the acid recrystallised from alcohol. 
If the sodium salt is washed carefully, the product contains no dibenz- 
hydroxamic acid, and only traces of benzoic acid. The yield is above 
40 per cent, of the theoretical quantity. 

Attempts to pi’epare dihydroxamic acids fi’om ethyl phthalate and 
ethyl succinate by this method were unsuccessful. 

IS<ili<yBiydroxamiG acid^ OH* 06 H 4 ’ 0 O*KH*OH, is obtained by treat¬ 
ing methyl salicylate with a slight excess of hydroxylamine hydro¬ 
chloride and of soda in aqueous solution, and, after several hours, 
acidifying with hydrochloric acid. liTeither potash nor yet too large 
an excess of soda. should be employed. It crystallises in colourless 
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needles, turns reddish on exposure to the air, melts at 169°, and sub¬ 
limes when carefully heated, but decomposes at a temperature slightly 
above its melting point. It is sparingly soluble in cold water, but 
more readily in alcohol, ether, and hot water. J^erric chloride pro¬ 
duces in aqueous solutions a reddish precipitate, which dissolves in 
excess, forming a reddish-violet solution* on adding more ferric 
chloride, the colour changes to deep-red. This reaction seems to be 
common to all monohydroxamic aqids. Aqueous solutions of the acid 
impart a reddish coloration to paper and to the skin. In neutral solu¬ 
tions, silver nitrate, lead acetate, mercuric chloride, zinc sulphate, and 
cadmium sulphate produce colourless, copper and nickel sulphates 
green precipitates. The lead salt, (07H603N)3Pb + loses its 

water at 110—115°. 

Salicylhydroxamic acid can also be prepared by treating the ethyl 
or methyl ether of ethyl salicylate with hydroxy]amine as described 
above, but hydroxylamine has no action on salicylic acid nor on ethyl 
meta- and para-hydroxybenzoate. 

a^'Sydroxy-B-naphthhydrommic acid, OH'OioHg'OO'lSrE'OH, is best 
prepared by treating finely-divided methyl a-naphthol-/3-carboxylate 
with a cold, strongly alkaline solution of hydroxylamine hydrochloride. 
The solution is kept for some days and shaken frequently, then filtered, 
the filtrate acidified with hydrochloric acid, and the precipitate again 
treated with hydroxylamine in alkaline solution; finally, the filtered 
solution is acidified, extracted with ether, and the acid purified by 
recrystallising from ether. It is thus obtained in colourless, micro¬ 
scopic crystals, which quickly turn brown j it begins to decompose at 
160®, melts at 174°, and is very sparingly soluble in water, but readily 
in alcohol and ether. It dissolves in alkalis and ammonia, forming 
green solutions, from which green salts gradually separate. Aq^ueous 
solutions give a violet coloration with ferric chloride, and in neutral 
stdutions most metallic salts produce sparingly soluble precipitates. 

/^-Bydroscy-a-naphthhjdrommic acid is prepared by treating methyl 
^-naphthol-a-carboxylate with a cold, strongly alkaline solution of 
hydroxylamine hydrochloride, keeping for 12 hours, after which time 
solution is complete, precipitating with acids, and treating the pre¬ 
cipitate with hydroxylamine in ammoniacal solution. It is a yellow, 
amorphous compound, melts at 178° with previous decomposition, and 
is re^ily soluble in alcohol, but only sparingly in water and ether. 
Aqueous solutions give a violet coloration with ferric chloride, and in 
ammoniacal solutions most metallic salts produce precipitates, either 
immediately or after some time. , 

Methyl ^-naphthol-/!i-carboxylate does not yield a hydroxamic acid 
when treated with hydroxylamine as described above or under modi¬ 
fied conditions. 

Lihydrostyterephthaldihydrommio add, C 6 Br 2 ( 0 H) 3 ( 00 *KH* 0 H )2 -k 
2 H 2 O, is obtained, together with tetrahydrodihydroxyterephthalic 
acid (see below), when ethyl dihydroxyterephthalate (ethyl quinone- 
hydrodicarboxylate) is dissolved in a quantity of soda exactly sufficient 
for complete solution, and treated with' excess of an aqqeous solution 
of hydroxylamine hydrochloride. , The dibydroxyterephthaldihy^irox- 
amic acid crystallises from the solution after a short time, and the 

8^2 
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mother-liquors contain the tetrahjdrodiliydrox^ereplithalic acid, 
whicb. is precipitated on adding dilute hydrooliloric acid. It crystal¬ 
lises in well-defined hexagonal prisms, which lose their water over 
sulphuric acid, begin to turn brown at 165®, and are completely 
decomposed at 260°. It is moderately easily soluble in all solvents, 
and in aqueous solutions ferric chloride produces a bluish-violet colora¬ 
tion, which becomes dark-green on adding excess of the reagent. It 
forms sparingly soluble salts with many metals; the silver salt is 
quickly reduced. Wheu warmed with dilute hydrochloric acid, it is 
quickly converted into qninonehydrodicai’boxylic acid, but it is repre¬ 
cipitated unchanged on adding acids to the alkaline solution, 

Tetrahydrodiliydroxyterephtkalic acid^ C«H 6 (OH) 2 (COOH) 2 , crystal¬ 
lises in yellowish-brown prisms, begins to decompose at melts at 
189—191° with complete decomposition, and is sparingly soluble in 
cold water but very readily in alcohol and ether. Aqueous solutions 
give a brown coloration with feiric chloride, and in neutral solutions 
most metallic salts produce crystalline precipitates. The ammonium 
salt, 06 H 6 (OH) 2 (COONH 4 ) 2 , crystallises in yellowish needles., The 
barium salt, OeH 6 (OH) 2 (COO) 2 Ba, prepared by precipitating an 
ammoniacal salt of the acid with barium chloride, is a colourless, 
microcrystalline powder. The silver salt, C8H606Ag4 + 2HaO, crys¬ 
tallises from water in long, colourless needles. The ethyl salt is 
identical with the ethyl hydroquinonetetrahydrodicarhoxylate (m. p. 
12®®) which was prepared by Hantzsch and Zeckendorl (Ber., 120, 
2801) from the hydrate of ethyl quinonehydrocarboxylate; the acid 
itself is isomeric with the acid obtained by Hermann by decomposing 
ethyl succinosuccinate with alkalis in absence of air. 

Attempts to prepare a hydroxamic acid from el>hyl dichlorohydro- 
quxnonedicarboxylate were unsuccessful. 

Ethyl yuimnediosdmemrhoxylate^ C 8 H 3 (KOHVCOOEt, is formed 
when ethyl succinosuccinate is dissolved in very dilute soda, mixed 
'vdth hydroxylamine, and the solution kept for about, an hour out of 
contact with air; on acidifying the well-cooled solution with hydro- 
chloidc acid, light-yellow crystals are precipitated. It crystallises 
from hot water in almost colourless prisms, b%ins to melt at 160°, 
and explodes at a higher temperature. It is identical with the com¬ 
pound obtained by Baeyer by treating ethyl succinosuccinate with 
hydroxylamine in neutral solution, so that ethyl succinosuccinate 
dues not form an oxime, ' P. S. K. 


PhenyltMocarbamlde. 

’EianilidooTthodiamthiole, 


AcMou of Hydrogen Peroxide on 
By I), S, Huctob 22, 1176-1180).- 
GfHHPhVlSr 

^"^0(KHPh)’]!r’ «>htained when phenylthiocarbamide (5 grams), 

dissolved in hot dilute alcohol and a few drops of hydrochloric acid, 
is treated with a 3 per cent, solution of hydrogen peroxide (40—50 
grams) in small portions at a time. The solution is filtered from the 
separated sulphur (about 5 grams), neutralised, and the precipitate 
reeiysialHsed from boiling alcohok from which it separates in colour- 
, iieedles. It is readily soluble in glacial acetic acid and hot 
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alcohol, but only very sparingly in cold alcohol and benzene, and 
insoluble in water; it dissolves readily in mineral acids, but is repre¬ 
cipitated on adding alkali. When boiled with a solution of silver 
nitrate, no separation of silver sulphide occurs, but when treated with 
zinc and hydrochloric acid in alcoholic solution, hydrogen sulphide is 
evolved, and on adding water an oil is precipitated. The hydrochloride 
and the stdphate are very readily soluble in water, and could not be 
obtained in crystals. The nitrate^ OuHiaN^SjHNOs, separates from 
water in nodular crystals. The platinochloride, CuHi 2 N 4 S,H 2 PtCl 6 , is 
a crystalline salt, insoluble in water and alcohol. The dichromate is in¬ 
sol able in water and alcohol. The picrute separates from alcohol in 
yellow crystals. The silver derivative, Ci 4 Hi 3 N 4 S,Ag!N '03 4- 

H 2 O, prepared by boiling an alcoholic solution of the base with silver 
nitrate, forms small, granular crystals, and is very spaiungly soluble 
in hot alcohol; it decomposes on exposure to light, and explodes when 
heated. .Mercuric chloride also gives a colourless insoluble com*- 
pound. The ace/i/^derivative, OuHnNiSAc, prepared by dissolving 
the base in acetic anhydride, crystallises in shining needles melting 
at 233“. The hemoyl-deriv&tive, CuHnN^SEz, obtained by boiling the 
base with benzoic chloride, crystallises in colonrless plates melting at 
238^ The wiiJroso-derivative, OwHuN^S'NO, separates as a green 
powder when a dilute hydrochloric acid solution of the base (1 mol.) 
is treated with an aqueous solution of potassium nitrite (1 mol.). It 
turns yellow when dried, is insoluble in water and alcohol, and 
explodes when heated. 

iT:c-]srpbo:NH 

BianilidoorthodiazothioU cyanide^ ^ , separates when 

]i7:c*NPh‘C:ra 

cyanogen is passed into a warm alcoholic solution of the base. It 
crystallises from alcohol, in which it is moderately easily soluble, in 
moss-like needles, and dissolved iu dilute hydrochloric acid, but is 
i*eprecipitated on adding alkalis. S. K- 

DisaUcaldehyde. By W. P. Brabi^ey (Ser., 22,1134--^1137).— 
When bx'omine acts on dlsalicaldehyde, mono* and di^bromosalic- 
aldehydes are formed together with a dibromodisalioaldehyde> 
07 H 403 Br 2 . The latter crystallises in needles, is insoluble in alkali, 
soluble in a mixture of alcohol and ether, and melts at 165—166". 
Monobromosalicaldehyde melts at 104—105", the lower melting 
point hitherto given being due to the presence of impurities. 

L. T. I*. 

Oyanacetophenone and its Derivatives: Synthesis of 
a-Ketonic Acids- By A, Habbisr (Oompt. rmd., 108,1116—1118). 
—When an alcoholic solution of cyanacetophenone neutralised with 
sodium hydroxide is mixed with the theoretical quantity of diazo¬ 
benzene chloride, and the product is washed and crystallised from 
alcohol, azpbenzenecyanacBtophenom^ GOPh’'OH(ON)*N 2 *Ph, is ob¬ 
tained in long, silkyj yellow needles, insoluble in cold water, and 
almost insoluble in cold alcohol, hut soluble in boiling alcohol and in 
allmlis; it melts at 135*7". ^ 
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OrtJiomeiJiylcyanacetopltenone, CeHiMe-CO-CHo/CN’, obtained by the 
decomposition of ethyl orthotoluylcyanacetate (Abstr., 1888,1298), 
ciystallises in modified rhombic prisms which melt at 74*4°, and are 
soluble in alcohol and in alkalis, but do not dissolve in light petro¬ 
leum. With diazobenzene chloride, it yields azohenzeneorilioinethjkyan^ 
acetophenone, CeHiMe-CO-CHCC^VlSrs-Ph, which forms small, yellow, 
rhombic crystals, melts at 124*7°, and dissolves in boiling aloohdl, 
ether, and alkalis. With sodium hydroxide it yields a deiivatiye 
which crystallises iu yellow silky needles or in yellow plates. 

If orthomethyloyanacetophenone is dissolved in cold absolute 
alcohol saturated with hydrogen chloride, and is allowed to remain 
for some time, it yields slender needles of the hydrochloride of an 
ethereal imido-derivative, C6H4Me’CO-CH2'C(OEt)‘.NH,B[01. When 
this compound is treated with aqueous ammonia, it yields the free 
imido-derivative, which crystallises from alcohol in prisms or rect* 
angular tables meltiug at 116*3°, and soluble in alcohol and ether, 
but insoluble in alkalis. When boiled with dilute alcohol very 
slightly acidified with hydrochloric acid, it splits up into ammohium 
chloride and ethyl orthotoluoylacetate, which separates as an oily 
liquid when the product is diluted with water. It has an odour 
similar to that of its lower homologue, ethyl benzoylacetate, and is 
slightly soluble in alkalis. With ferric chloride, it gives a, violet 
coldration. 

The reactions which produce ethyl benzoylacetate and the toluoyh 
acetate constitute a general method for the preparation of the 
a-ketonio acids. 0. H. B. ^ 

Preparation of Benzoic Acid. By A. Starting (Arch. Tharm. 
[3], 27, 410—411).—The subliming vessel is a copper or brass pan, 
3 inches in diameter and 2 inches deep, which is carefully fitted into 
the bottom of a woodeu box, 2| feet long by 1 foot wide, and 1 foot 
deep, either smoothly planed inside or lined with glazed paper. 
The lid and joints of the box are made tight from the outside. A 
disc of pasteboard is hung 2 or 3 inches above the pan to prevent the 
sublimate from falling back into it. The pan is charged with 
35 grams of powdered gum benzoin, and heated for about four hours 
by means of a small spirit-lamp. The pan is charged a dozen times 
or more before the box requires emptying. The yield is found to be 
about 25 per cent, of an acid showing only the faintest trace of 
yellow colour. J. T*' 

Pentamethylbenzoic Acid and Burenecarboxylic Acid. By 
0. Jacobsen (Ber,, 22, 1215—-1224; compare this vol., p. 40).— 
PrehnitenedicarhoibijUe acid, C 8 Me 4 (OOOH )3 [(C00H)2 = 1:2], is 
obtained when hexamethylbenzene (20 .grams), dissolved in benzene 
(60 grams), is boiled for two days with nitric acid (2000 grams; 
1 vol. acid of sp. gr. 1*4 to 5 vols. water). The acids are extracted 
from the supernatant benzene by shaking with ammonium carbonate, 
treated with tin and hydrochloric acid to free them from nitrc- 
.jCpmpounds, and the prehnitenedicarboxylic acid distilled with steam. 
,^;^|i^talKs6S from hot watet in small needles, and fin^m alcohol in 
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compact prisms, melts at 249", and is readily soluble in alcohol, ether, 
and benzene, bat only very sparingly in cold water. When heated 
with lime, it yields pure prehnitene. The barium salt, OQMe 4 (COO) 2 Ba 
+ 2 H 2 O, is readily soluble. 

Mellityl ohhride^ C 6 Me 5 *CH 2 Cl, is best prepared by gradually heat¬ 
ing hexamethylbenzene (40 grams) with phosphoric chloride (50 
grams) at 140", and repeatedly recrystallising the residue from 
alcoholic ether, from which it separates in long, rhombic plates. It 
melts at 99°, boils at about 285" with partial decomposition, and is 
very readily soluble in ether, benzene, light petroleum^ and chloro¬ 
form, but only sparingly in alcohol. 

Mellityl acetate^ C 6 M!e 5 'CH 2 ‘OAc, prepared by heating a glacial 
acetic acid solution of the chloride with potassium acetate, crystallises 
from well-cooled alcohol in small plates or prisms, melts at 85", boils 
at about 310", and is very readily soluble in ether, acetic acid, and 
warm alcohol, but insoluble in water. 

Mellityl alcohol^ OfiMes'OHa’OH, crystallises from alcohol in large, 
quadratic prisma, melts at 160*5", and is insoluble in water. When 
oxidised with chromic acid or dilute nitric acid, it yields polybasic 
acids, and in the latter case resinous nitre-compounds as well. 
When treated with potassium permanganate, it is completely 
destroyed. 

Methyl pentamethijlphemjl hetone, CeMes-COMe, is obtained by adding 
a solution of pentamethylbenzene (70 grams) in acetic chloride 
(50 grams) to a well-cooled mixture of aluminium chloride (75 grams) 
and carbon bisulpliide in the coarse of about an hour, pouring the whole 
into a large volume of watei’, and distilling the precipitated ketone 
with steam. It crystallises from alcohol in nacreous plates, melts at 
85", boils at 285—286", and is readily soluble in alcohol,, ether, chloro¬ 
form, and glacial acetic acid. 

PentamethylphenylglyosBylio acid^ G«Me6’CO*COOH, is prepared by 
adding aluminium chloride (15 grams) to a warm solution of penta- 
metliylbenzene (50 grams) in ethyl chloroxalate (40 grams), and 
warming for about an hour. The product is carefully treated with 
water, the precipitated ethereal salt washed with warm, dilute hydro¬ 
chloric acid, l^ydrolysed by shaking with warnx soda, and the alkaline 
solution separated. The sodium salt, which crystallises from the 
cold solution, is purified by repeatedly recrystallising, and is then 
decomposed with hydrochloric acid. Pentamethylphenylglyoxylio acid 
can also be obtained by oxidising methyl pentamethylphenyi ketone 
with cold potassium permanganate. It crystallises from warm, dilute 
alcohol in yellow prisms, melts at 122", and is readily soluble in 
alcohol, ether, chloroform, glacial .acetic acid, and carbon bisulphide, 
and moderately easily in hot,, but only very sparingly in cold water. 
When a cold moderately concentrated solution of the sodium salt is 
treated with hydrochloric acid, the whole solidifies to a colourless 
mass, but after a few minutes liquefaction ensues, and compact yellow- 
crystals separate from the solution. If the acid is precipitated from 
a cold dilute solution and kept in the dark, it remains colourless for 
days, but on exposure to the light it tur,ns yellow; the yellow crystals 
are also obtained when warm solutions of the sodium salt are acidified. 
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The sodium salt, CisHisOslSra + SHsO, crystallises in colourless, 
nacreous plates, and gradually turns yellow on exposure to light; it 
is very readily soluble in boiling water, and modex'ately so in the 
cold, but only very sparingly in dilute soda. The barium salt, 
(Ci 3 Hi 603 ) 2 Ba + 5 H 2 O, forms nodular crystals, and is only very 
sparingly soluble in cold water. The copper salt, 0 i 3 Hi 503 ) 2 Cu -f 
5HaO, crystallises in needles, and is readily soluble. The silver salt 
and the lead salt are almost insoluble. 

Attempts to obtain pentamethylbenzoic acid from the ketone and 
ketone acid were unsuccessful. Potassium permanganate or chromic 
acid first converts the ketone into the acid, and then oxidises it com¬ 
pletely. 

Mercury dipentamethylphenyl, Hg(C 6 Me 5 ) 2 , was obtained by treat¬ 
ing bromopentamethylbenzene with sodium amalgam. It is almost 
insoluble in alcohol, and only very sparingly soluble in ether, but it 
dissolves freely in hot xylene, from which it crystallises in small 
prisms -melting at 266^^; it distils at a higher temperature with 
partial decomposition. 

Fentamethylbenzoic acid, CsMes'OOOH, can be easily prepared by 
mixing pen-tametbylbenzene (70 grams) with oarli>nyl chloride 
(60 grams), cooled to *-10®, gradually adding aluminium chloride 
(6—10 grams), and keeping the mixture at a temperature below 0® 
for two weeks. The whole is then exposed to moist air for some, 
time, treated with water, warmed with soda, the alkaline solution 
separated and acidified with hydrochloric acid. It is almost insoluble 
in cold water, and crystallises from boiling water in slender needles; 
it separates from hot 70 per cent, alcohol, in which it is readily 
soluble, in long, thin prisms, melts at 2I0'5®, is volatile with steam, 
and distils without decomposition, when heated carefully. When 
heated at 200'" with faming hydrochloric acid, or when distilled over 
lime, it is converted into pentamethylbenzene. The calcium salt, 
( 0 iaHi 602 ) 2 Ca, is rather sparingly soluble in cold water, and crystal¬ 
lises in small, compact, well-defined prisms. The barium salt, 
(-f 2 H 30 ), is much more readily soluble in warm water, and crystal¬ 
lises on cooling in long, thin plates. The methyl salt, OjsHifiOaMe, 
prepared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crystallises from ethyl and methyl alcohol, in which it is 
readily soluble, in large plates, melts at 67'5®, and boils at 299—300^ 
(thermometer entirely in vaponr). It is not acted on by boiling con¬ 
centrated alcoholic potash, but when heated therewith at 200—220® it 
is quickly hydrolysed* 

The amide, prepared by treating pentamethyl¬ 

benzene with carbamide chloride and aluminium chloride in carbon 
- bisulphide solution, crystallises from alcohol in rhombic plates, melts 
at 206*^, and is almost insoluble in cold, and only sparingly soluble in 
hot water. 'It is very slowly acted on by strong boiling alcoholic 
potash, but it is converted into pentamethylbenzene when heated^ at 
above 160® with concentrated hydrochloric acid. The nitrile, 
CeMes*0]Sr, ,can be easily obtained by heating ihe acid with lead thio- 
^auftte. It crystallises from alcohol in long needles, melts at 170^, 

. 294*—295® (compare Hofmann, Abstr., 1886, 1129), and is 
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insolnble m water. It is not acted on by alcoholic potash even at 
220*^, but when heated at 220—230° with concentrated hydrochloric 
acid, it is quickly decomposed into ammonia, pentamethylbenzene, 
and carbonic anhydride. 

Pentamethylbenzoic acid dissolves in cold sulphuric acid, forming 
a colourless solution; on keeping for some time at the ordinary tem¬ 
perature, carbonic anhydride and sulphurous anhydxide are evolved, 
and the solution gradually becomes reddish-yellow, but even after 
8 to 14 days a large quantity of acid is unchanged. If the solution 
is poured into water and the precipitate treated with sodium car¬ 
bonate, there remains a brown substance, consisting of hexamethjl- 
benzene and coloured compounds of higher melting point. The 
former can, with difficulty, be obtained in a pure state by distilling 
under diminished pressure and recrystallising from a mixture of 
toluene and alcohol. The sulphuric acid solution contains prehnitene- 
sulphonic acid. Pentamethylbenzoic acid is also decomposed by a 
cold mixture of nitric acid and sulphuric acid ; carbonic anhydride is 
rapidly evolved, and dinitroprehnitene (m. p. 178°) and the resinous 
decomposition products of hexamethylbenzene are formed, 

Durenecarhoxi/lio add^ C 6 HMe 4 *OOOH, can be prepared by treating 
dnrene with aluminium chloride and carbonyl chloride, and decom¬ 
posing the resulting chloride as described above. It crystallises from 
dilute alcoboi in large plates, melts at 17^°, and is very sparingly 
soluble in cold, but rather more readily in hot water. It is volatile 
with steam, and when carefully heated can be distilled without 
decomposition. When heated at 200—220° with concentrated hydro¬ 
chloric acid it is decomposed into durene and carbonic anhydride. 
The acid (m. p. 180°) obtained by Meyer and Ador {Jahresh^ 1879, 
562) by oxidising durylbenzoyl with potassium permanganate, is pro¬ 
bably identical with the acid described above, but the durenecarb- 
oxyiic acid (m. p. 109°) obtained, by Olaua and Poecking (Abstr., 
1888, 276) cannot be identical with this compound. The salt, 

( 0 nHisO 3 ) 20 a, crystallises in short, compact prisms, and is sparingly 
soluble in both hot and cold water. The harinm saltj (4-4HjiO), is 
moderately soluble in hot water, from which it crystallises in small 
plates^ The methyl salt, CuHisOaMe, cxjstallises from alcohol in 
plates, melts at 59°, and boils at 268—^269 . It is hardly acted on at 
, all by boiling alcoholic potash, but whan heated therewith at 210° it 
is quickly hydrolysed.' The mtriley CeHMei^CH, prepared by distil¬ 
ling the acid with lead thiocyanate, crystallises from alcohol, in which 
it is very readily soluble, in long needles melting at 76—77°. It is 
not acted on by concentrated hydrochloric ft.cid at temperatures below 
210°, but at 220—230° it is decomposed into durene and carbonic 
anhydride. 

Durenecarboxylic acid dissolves unchanged in cold sulphuric acid, 
, but the solution gradually becomes brown,, and carbonic anhydride 
and sulphurous anhydride are evolved,; although, even after several 
weeks, the acid is only partially decomposed. The reaction is seem- 
ingly similar to that which occurs in the case of pentamethylbenzoic 
acid, as at least two sulphonic acids, and a brown substance, probably 
p«,d.cU d. Wed. ^ 
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Conversion of Acetylene into Ethylene-derivatives by the 
direct Addition of Hydrogen. By L. Aronstbin and A. 
Hollemak (Ber., 22, 1181—1184; compare this voL, p. 51).—When 
phenylpropiolic acid is boiled for a few hours with zinc-dust and 
glacial acetic acid, it is converted into cinnamic acid. Assuming that no 
intramolecular change takes place, tliis reaction seems to show that 
cinnamic acid, in accordance with Wislicenus’ views, has the con¬ 


figuration 


H’C-Ph 

H-C-COOH 


; on the other hand, the formation of phenyl 


cinuamate by heating diphenyl fumarate (Anschutz) rather points to 
an axially symmetrical configuration. 

Ethyl dibromohydrocinnamate melts at 74—; Anschutz and 
Kinnicuh (Abstr., 1878, 981) give 69® as the melting point of this 
compound. 

Tetrolio acid is reduced to butyric acid when boiled with sodium 
and methyl alcohol, hut when treated with 3 per cent, sodium 
amalgam, it is converted into solid crotonic acid (m. p. 72®), aud no 
butyric acid or isocrotonic acid is formed. Assuming that no intra¬ 
molecular change takes place, the conversion of tetrolio acid into solid 
crotonic acid is a proof that the latter has the configuration 

H-C-OOOH 


AcetylenedicarboxyHc acid is reduced when warmed at 50—-60® for 
two days with ziue-dust and glacial acetic acid, and is converted into 
succinic acid, but no maleic acid or fumaric acid is formed. 

When phenylacetylene is boiled for several hours with glacial 
acetic acid and zinc-dnst, it is converted into cinnameiie. 

F. S. K 


Ethyl Dihydroxyqximonedicarboxylate and its Hydro-deriva¬ 
tives. By M. Bonioeb (Ben, 22, 1284—1294).—Ethyl dihydroaty- 
quinonedihjdrodicarboxylate was dissolved in dilute soda, the solu¬ 
tion kept for 24 hours, fitered aud carefully mixed in the cold with 
concentrated sulphuric acid. After repeatedly recrystalHsing the 
product, it melted at 151°, and showed all the propei’ties of the 
unsymmetrical tetrahydroxybenzene described by Lowy (Abstr., 1886, 
1028). The pure, finely divided substance was suspended in water, 
and treated with chlorine; it was converted into a compound 
(m* p. 93°) identical with the ethereal salt first prepared by Lowy (loo, 
dt,) by treating ethyl dihydroxyquinonedicar boxy late with chlorine, 
and which was subsequently proved by Zeckendorf (Abstr., 1887,727) to^ 
be ethyl tetiuchlorodiketoadipate, OioHioChOe. By these and other 
experiments, it was proved that Lowy’s tetrahydroxybenzene is in 
reality ethyl dibydroxyquinonedicarboxylate. 

Ethyl dibydroxyquinonedicarboxylate forms a 
0 fiO 2 (uAc) 2 (GOOEt )2 which crystallises from glacial acetic acid in 
yellowish needles, melting at about 174° with decomposition; it is 
insoluble in cold water, but when heated under water it turns red, 
and is decomposed into acetic acid and ethyl dihydroxyquinonedicarb- 
oxylate. ^ 
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When ethyl dihydroxjquinonehydrodicarhoxylate is exposed to the 
air in alkaline solution, oxidation ensues, and ethyl dihydroxyquinone- 
carboxylate is formed ; iu absence of air, the hydro-ethereal salt is not 
hydrolysed at the ordinary temperature, but on heating, the solution 
gradually darkens, and the basic sodium salt of dibydroxyquinonedi- 
carboxylate, described by Lowy, separates. 

The basic sodium salt of tetrahydroxyterephthalic acid described by 
Lowy is in reality a salt of dihydroxjqainonedicarboxylate, and the 
neutral sodium salt of tetrahydroxyterephthalic acid is a mixture of 
the sodium-derivatives of ethyl dihydroxyquinonedihydrodicarboxyl- 
ate and ethyl dihydroxyquinonedicarboxylate. 

The parahydroxyquinone prepared by Lowy by hydrolysing ethyl 
dihydroxyquinonedicax'boxylate, is identical with that obtained from 
diamidoresoreinol by Nietzki and Schmidt. 

Ethyl dihydroxyquinonedicarboxylate and ethyl dihydroxyquinone- 
hydrodicarboxylate both yield the same product with hydroxylamihe; 
this substance has the composition C 602 ( 0 J^H 3 * 0 H) 2 (C 00 Efc) 2 , and 
was proved to be a hydroxyammonium salt; of ethyl dibydroxyquinone- 
dioarhoxylate. 

The compound (C00Et)2C80i(0H)2,(N'2H3Ph)2 separates in • the 
form of a golden, microcrysialline powder when a cold alcoholic 
solution of ethyl dihydroxyquinonedicarboxylate is shaken with 
excess of phenylhydrazine. it crystallises from boiling alcohol in 
small needles, melts at 134®, and is insoluble in water, and only 
sparingly soluble in cold alcohol and ether. It is decomposed into 
phenylhydrazine and the original ethereal salt by dilute sodium 
carbonate solution. 

Ethyl dihydroxyhydroquinonedicarboxylate does not react with 
phenylhydrazine in the cold, but when boiled therewith for about an 
hour in alcoholic solution, the salt (m. p. 134°) pst described 
separates from the solution on cooling. 

The compound O 20 H 121 ^ 404 ,ISTHPh’NBi is formed when ethyl dihy¬ 
droxyquinonedicarboxylate or ethyl dihydi-oxyquinonehydx'odicarb- 
oxylate is boiled for abont six hours with an alcoholic solution of 
phenylhydrazine. The cold solution is filtered from a sparingly soluble 
bye-product which is also formed in the reaction, diluted with a large 
volanne of water, acidifiied with acetic acid, and the flooculent pre¬ 
cipitate purified by redissolving in alcohol and repfeci pi taring with 
water and, acetic acid. It is a carmine'*red powder which decomposes 
at 130—^140®, and is insoluble in water, but readily soluble in alcohol, 
ether and benzene with an intense red coloration. It dissolves in 
concentrated sulphuric acid with a bluish-red coloration, and it is 
decomposed by mineral acids into dibydroxybonzodipbenyldipyrazo- 
lone, C 20 H 12^4041 and phenylhydrazine. 

Bikydro^i/henzodi^henylMpyrassolonei 

NPh<^g>0.(OH),<^->lSPli, 

separates in the form of a reddish-bi'own powder when an alcoholic 
solution of the preceding compound is boiled with hydrochloric acid 
and, then diluted with water* It begins to decompose ai about 125®, 
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melts at about 150°, and is rather more sparingly soluble in ether and 
alcohol than the phenylhydrazine salt described above. 

The sparingly soluble bye-product refeiTed to above is the 
diammonium-derivative of the dipyrazolone, and has the constitution 

NPh<^^^C 6 (OITH 4 ) 2 <QQ>NPh. It is an ochre-coloured powder, 

decomposes at about 220 °, and is moderately easily soluble in water 
and boiling alcohol. When warmed with alkalis, it is decomposed 
with evolution of ammonia, and when treated with acids it is con¬ 
verted into the dipyrazolone. F. S 4 K. 

Constitution of Ethyl Bromodinitrophenylmalonate. By 0, 
L. Jackson (Per., 22, 1232—1233; compare Abstr,, 1888, 1091).— 
Ethyl bromodinitrophenylmalonate can be readily and quantitatively 
converted into bromodinitrophenylacetic acid, melting at 177°> and 
from the latter Crete’s bromodinitrotolnene (m.p. 103—104°) is easily 
obtained. When this bromodinitrotolnene is heated with alcoholic 
ammonia, it yields a dinitrotolnidine (m. p- 193°) identical with that 
prepared by Hepp by treating trinitrotoluene with alcoholic 
ammonia. As this dinitrotolnidine yields a dinitrotbluene melting at 
71°, which has the constitution [Me : (^ 02)3 ~ 1 : 2 ; 4]^ it has 
itself the constitution [Me : NH 3 : (^ 02)2 =: 1 ; 3 : 4 ; 6], and is 
identical with the dinitrotolnidine described by Staedel (this yol> 
p. 497), Ethyl bromodinitrophenylmalonate has therefore the con¬ 
stitution [OH(COOEt )2 : Br : (JSrOa)^ = 1 ; 3 ; 4 : 6,] 

When ethyl dinitrophenjlmalonate is treated with aniline, it yields 
ethyl anilidodinitrophenylmalonate. F, S. K.* 

Carvole and Carvacrolsulphiomc Acid. By A. Claus and 
W. Faheion (J. pr. Ghem, [2J, 39, 356—366).— Garvacrolparasul- 
pho7iic acid, Ci(^i 4 S 04 , is obtained by the action of strong sulphuric 
acid on caiwole and also on carvacrol; it crystallises (with 2 mols. 
H 2 O) in large tables or flattened monoclinic piisms soluble in water 
and alcohol, and melting at 65—69° (uncorr.) j when further heated 
it decomposes, evolving a smell of carvacrol. The potassium and 
sodium salts (each with 1 mol. H 2 O), the calomm, barium, and lead 
salts (each with 5 mols, HaO) are described, as are also the chloride 
and amide. When oxidised carvacrolparasulphonic acid is converted 
into thymoquinone. 

Acetic anhydride in presence of sodium acetate does not yield an 
acetyl-derivative with carvole, Acei^Uarvacrol is a thick, pale-yellow 
oil of not unpleasant odour, boiling at 244—245° (uncorr,). 

The paper concludes with some remarks as to the constitution of 
carvole, which shows the properties of a ketone. A, G* B, 

Orthouitrosulphanilic Acid. By J. Z. Luhoh {Ohem, Cenir,, 
1889, 286, h:omListy Okem., 13^ 85-—89),— OrthonitrosulphaniUcdcid, 
ISrH2*06H5(N03)‘S03H (1:2: 4), is prepared from acetanilide by the 
action of f aming sulphuric acid and nitration of the cooled mixtum 
The suljphp-group is readily eliminated, heating with w;at6r or dilute 
sulphuric or hydrochloric acid being sufficient to cause this to take 
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place. By heating with potash the amido-group is eliminated with 
formation of the salt KO* 06 H 3 (JSrO 2 )*SO 3 H. 

Ortho^phenylenediaminejparasulphonic add, 

CeHsCNHOa-SO^H [=1:2: 4], 

is obtained from the aboTe-named acid by reduction with stannous 
chloride. It is sparingly soluble in cold water, more readily in hot, 
nearly insoluble in cold alcohol, and little more so in bot. It crystal¬ 
lises in needles which become blue when warmed. ITietzki’s reaction 
with croconic acid produced a blaclc precipitate of the azine. 

OHhonitTQazolenseneparafiulpTicytnc prepared from the last named 
acid by tbe action of sodium nitrite and hydrochloric acid in the cold, 
forms long, yellow pyramids, nearly insoluble in water and insoluble 
in cold alcohol; these explode when heated. 

OTthonitrohydrazinehenzeneparasulplionic add, 

NOa-CeHsCKH-NHO-SOsH, 

is prepared, from the azo-aoid by reduction with stannous chloride. 
It forms yellow needles, somewhat soluble in warm water, nearly 
insoluble in alcohol, readily soluble in alkaline solutions. 

Sodium nitrotartmzinesulpJionate, 

C2(0OOH)2[N^NH*06H3(NO,)-SO3Na]8, 
prepared from ortbonitrophenylbenzeneparasulpbonic acid by the 
action of sodium dihydroxytartrate, forms a crystalline, yellowish-red 
powder, readily soluble in water and alkaline solutions. The solu¬ 
tion in concentrated potash is dark-green, which becomes red when 
diluted. 

OrthoamidoJiydrazinebenzemparasuIphonic aoid^ 
lTH 2 ^aH 3 (NH-NH 3 )-S 03 H, 

prepared from tbe nitro-diazo-aoid by reduction, first with stannous 
cUoride and then with zinc and hydrochloric acid, forms small, 
colourless needles which decompose at 100®. They are nearly 
insoluble in cold and sparingly soluble in hot alcohol; readily soluble 
in alkaline solutions. Croconic acid renders the solution dark 
coloured, and precipitates crystals of the azine. J, W. L. 

Ortbosnlpliobenzoio Acid and its Derivatives. By I. Bkwssk 
(B ar., 22, 1185).—A reply to Pahlberg and Barge (this rol., p. 709). 
The antbor and Linn (ibid*, 710) have ascertained the true character 
of orthosulphobenzoic acid, and of the reaction between resorcinol 
and, ammonium hydrogen orthosulpbobenzoate; They have also 
shown that when dihydroxybenzoylbenzenesulphonic acid is beated 
at 185® for a few hours, it is converted, into the true sulphone- 
fluoresOean. The anhydride of orthosulphobenzoic acid has been 
Obtained in a pure state by heating the,,acid with phosphoric anhy- 
dridei "When benzoic sulphinide is boiled with dilnte acids, it is 
readity converted into ammonium hydrogen ortbosulphohenzoate. 
These facts render the analysis of' oommereial saccharin** an easy 
matter, and it has been found that the commercial article contains 
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40—45** per cent, of sulphiuide, but that more than half oousis^ of 
parasulphaminebenzoic acid. 


Action of Potassium on Triphenylmethane. By M. Hattetot 
aud 0. Saint-Pierre {Corrupt, rend., 108, 1119—1121).—These expe¬ 
riments were made with a view to ascertain whether the phenyl- 
groups, which are known to reduce the activity of the basic function 
of the phenylamines, confer an acid function on the methane hydrogen 
in tiiphenylmethaue. ... n 

Sodium has no action even on boiling triphenylmethane, but if the 
latter is heated with potassium at 200° in an inert atmosphere, 
the metal gradually disappears with evolution of hydrogen and 
formation ot a red "substance which is very unstable and could not 


be isolated. 

Above 250° more hydrogen is evolved, and the product is much 
darker and contains the potassium-derivative of a hydrocarbon con¬ 
taining less hydrogen than triphenylmethane. If this product^ is 
treated with hydrochloric acid it yields the hydrocarbon CiaHu, which 
melts at 148*5°, boils above 360°, and is purified by dissolving it in 
chloroform, and precipitating by addition of light petroleum^ ^t 

seems to be identical with Hemilian’s hydrocarbon, 0HPh<^ I® 

L/fi Wa 


but the orthohenzoylbenzoic acid which it yields on oxidation, 
is derived from impurities in the triphenylmethane, and the true 
product is henzophenone. It does not yield triphenyl carbinol, 
diphenic acid, nor diphenylene ketone, and hence would seem more 
probably to have the constitution CeH^OPha. When treated with 
bromine in the cold in presence of chloroform, it yields a dibromide, 
OwHuBrg, which melts at 187°. Under other conditions it yields a 
monobromo-derivative, which crystallises from alcohol and 

melts at 110°. When dissolved in fuming nitric acid, it yields SMll 
crystals of the dinitro-derivative Oi 9 Hia(NOa)s, which are altJSst 
insoluble in benzene, ethyl alcohol, and chloroform, and melt with 
decomposition at about 240°. 

The potassium-derivative of triphenylmethane absorbs Carbonic 
anhydride at 200° and becomes white. When this product is dissolved 
in water, precipitated by hydrochloric acid, and crystallised from 
ether, it melts at 204°, with loss of carbonic anhydride, and yields 
triphenylmethane melting at 94°. It follows that the product is 
triphenyl acetic acid. 

The prolonged action of chlorbenzene on the potassium-derivative 
in presence of benzene 3 rields the compound which crystallises 

from light petroleum and melts at 140°. It yields a monobromo- 
derivative melting at 177°. 

Benzoic chloride yields the compound C^sHisO, which separates 
from boiling benzene in small crystals melting at 172°. This compound 
can be purified by crystallisation from acetone. Alcoholic |^tash 
converts it into the hydrocarbon CiqKu and benzoic acid, and hence 
it would seem to be henzoytphmiylmeMphenylrriethane. Hydriodic 
and phosphorus convert it into the hydbroearhon which 
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TnoUs at 234° after crystallisation from a mixture of benzene and 
alcobol C. H. B. 

Tetraphenylsuccinonitrile. By K. Auwers and Y. Meyer 
(Ber,, 22,1227—1229).— Tefraphenyls7iccinomtTile,C'N*CVWGFlci^‘0'N^ 
is formed when dipbenylacetonitrile (2 mols.), prepared by ISfenre’s 
method (tbis voL, p. 597), is added to an absolute alcoholic solution, 
of sodium (1 mol.), and tbe resnlting sodium compound treated 
gradually with an ethereal solution of iodine (1 mol.). The whole is 
mixed with water, and the undissolved nitrile purified by washing 
with water and hot alcohol. The yield is quantitative. It crystal¬ 
lises from hot, glacial acetic acid in small, flat needles, and is very 
sparingly soluble in hot alcohol, ether, and light petroleum, but 
readily in chloroform and carbon bisulphide. It melts at about 230° 
when heated very quickly, but it has no well-defined melting point, 
as it is gradually decomposed at a much lower temperature, and can 
be liquefied by heating for a long time at 180®. This compound is 
identical with the substance obtained by Neure (loc. cit), by treating 
diphenylacetonltrile with nitrous acid, and also with the isodiphenyl- 
acetonitrile obtained by Anschiitz and- Romig (Abstr., lS8t>, 1033) as 
a bye-product in the reduction of diphenylethanedinitrile. 

P. S. K. 

Isomeric Methyldeoxybenzoins. By H. Strassmann (Ber.,22, 
1229—1231).—Paratolylacetic acid is best prepaired by hydrolysing 
the nitrile with hydrochloric acid. The acid thus obtained is iden¬ 
tical with that prepared by Radziszewski (Abstr., 1885, 889), and 
melts at 94°, but in one experiment an acid, melting at 192° was 
formed, tbe silver salt of which contained 41*77 per cent, of silver. 
Sodium pamtoh/lacetaie, CsHsOaNa, crystallises in colourless needles, 
and is moderately soluble in water. 

Faraxyhjl phmiyl hetone^ OeHiMe’CHa'COPb, pi'epared by treating 
paratolylacetic chloride with benzene in presence of aluminium 
chloride, crystallises in colourless, quadratic prisms melting at 94°. 
It does not combine with bydroxylamiue when heated therewith in 
alcoholic solution, but the oxime, a colourless, crystalline compound, 
melting at 109°, can be readily obtained from the ketone by Auwers’ 
method (this voL, p. 689). 

Tbe isomeric paratolyl benzyl ketone, OeH^Me-CO’OHgPh, prepared 
by Mann (Abstr., 1881,1034), crystallises in colourless plates melting 
at 109°. The oxime Ci^HjcNO, prepared by boiling an alcoholic 
solution of tbe ketone with hydroxylamine, crystallises in colourless 
plates and melts at 131°^ JF. S. K. 

Action of Amnaonitim Formate on Deoxybenzoin. By R 

liEUCKABT and H. Jakssen (Ber., 22, 1409—1413). 

diphenylethylamine, CH 2 Ph’OHPh*NHj}, is obtained by heating one 
part of deoxybenzoin and two parts of ammonium form^e at 
220—830° for 4—5 hours. The solid product is saponified by boiling 
with alcoholic potash in a reflux apparatus for 2—3 hours, and the 
amine separated by distillation with steam, and purified by conversion 
int^> its hydrochloride, which is subsequently decomposed with 
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aqueous soda. It boils withont decomposition at 309—310® nnder a 
pressure of 737 mm., is soluble in water and aloobol, sparingly 
soluble in etber, yielding solutions baTing a strongly alkaline reaction, 
and on exposure to tbe air is rapidly converted into the carbamate 
and to some extent into the carbonate. 

The hydrochloride^ 0i4Hi5N,H01, crystallises in colourless, long 
needles; the platinochloride^ (Ci 4 Hi 5 N) 2 ,H 2 PtCl 6 , forms yellow scales ; 
the mercurociiloride crystallises in long scales, and the nitrate and 
mlphate also crystallise well. When boiled with a solution of an 
equimolecular proportion of sodium nitrite, the hydrochloride is 
converted into toluylene hydrate. The carbamide crystallises in 
small needles and melts at 98—99®; the phenylcarhaimde crystallises 
in needles and melts at 129®; the phenylihiocarhamide - cry BMMseQ in 
small scales’and melts at 170°; the derivative crystallises in 

long needles and melts at 148®; the henzoyt-deTiYSiiive forms small 
needles and melts at 177—178®. W. P. W. 


Bromo-derivatives of BibeHzyl Ketone. By E. Bo^boart 
(Ber., 22,1368—1370).—When dibenzyl ketone is treated with the 
vapour of bromine in carbon bisulphide solution; the following four 
conipounds are formed according to the quantity of broinine, em¬ 
ployed. They all lose the whole of their bromine when boiled yrith 
water or alcohol. 

JBrmnodihemyl ketone^ OHPhBrOO’CHgPh, crystallises in needles, 
melts at 43—44®, and is readily soluble in alcohol. 

' DihromQdihmzyl ketone crystallises from light petroleum in needles 
and melts at llO—111®. When heated with magnesia in alcoholic 
solution, it yields two compounds having the composition CieHio 02 
and CisHioO respectively. 

Trihromodibenzyl ketone^ CHPhBrCO'CBraPh, is more easily formed 
than any of the other compounds, from which it can he separated by 
means of light petroleum. It melts at 81® and is readily soluble in 
warm, but only sparingly in cold, light petroleum. When heated with 
water it yields three comppuuds, two of which have the composition 
CisHioO and 03 oH 2205 respectively. Trihromodibenzyl ketone (2 mols.) 
combines with phenylhydrazme (3 mols.) ; the product melts at 
56—60® and resembles the corresponding deiuvative of tetrabromodx- 
benzyl ketone, but, unlike the latter, it contains oxygen. 

Tetrabromodibenzyl ketone^ CBr2Ph*C0’0Br2Ph, melts at 84—^5®, 
and is more readily soluble in light petroleum than the tribromo- 
ketone; when heated with water or alcohol, it yields several com¬ 
pounds, none of which contains bromine. The compound 




is obtained when the tetrabromo-ketone is heated at 160® with an 
alcoholic solution of phenylhydrazine. It is readily soluble in 
alcohol, ether, and chloroform, but only sparingly in light pe^Clenm 
insoluble in water and dilute acids; on adding water fe the 
l^sc^olio solution; it, is* precipitated as a brownisVyellors^ powder 
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melting at 65—70®. When treated with nitric acid, it is converted 
into a bright-yellow compound, soluble in glacial Rcid- 

F. S. K. 

Bertzilic Acid and its Derivatives. By H. Klinger and 0. 
Standkb (Ber., 22, 1211—1215 ).—Acetylhenziiic acid^ 

OAc-CPhg-OOOH, 

prepared by treating benzilio acid with acetic anhydride, crystallises 
from glacial acetic acid in slender or compact needles, melts at 98®, 
and is reconverted into the acid when heated at 100—110®, or when 
warmed with aqueous alkalis. 

Methyl henzilate^ OB[*OPh 2 *COOMe, is obtained by treating the 
potassium salt with methyl iodide; it crystallises well and melts at 
74—76®. The ethyl salt, prepared in like manner, crystallises in 
brittle prisms or needles melting at 34®. The benzyl salt is crystalline, 
and melts at 75—76®. Boiling aniline seems to have no action on 
these ethereal salts. 

When hydrogen chloride is passed into an alcoholic solution of 
benzilio acid, impure ethyl diphenylchloracetate is obtained, and not 
ethyl benjzilate as stated by Jena. 

Mhyl diphenylaniUdoacetate, ’ KHPh'OPha’OOOEt, prepared by 
treating ethyl diphenylchloracetate with aniline, melts at 114—IIS'", 
and is not acted on by boiling aniline. The free acid crystallises in 
needles, melts at 168®’ with decomposition and previous softening, is 
very sparingly soluble in water, and is decomposed when recrystallised 
from alcohol or benzene. It dissolves in cold, concentrated sulphuric 
acid with a yellow coloration which, on warming suddenly changes 
to carmine-red. The silver salt is very unstable. The methyl salt 
melts at 106—107°. 

When benzilic acid is heated for a long time at 180° it is chiefly 
decomposed into water, carbonic oxide, and benzophenone, but a small 
portion is converted into a dark-red, resinous substance from which 
no crystalline compound could be isolated. The formation of di- 
benzilic acid and ethyldibenzoin which, according to Jena, takes place 
under these conditions, was not observed in any eS:periments. 

BenziKde^ OPb 2 <Q^’Q>CPh 2 , is formed together with carbonic 

oxide and dibenzilic acid when benzilio acid is treated with phos¬ 
phorus pentoxide. It crystallises from alcohol in long, colourless 
needles melting at 196®, and from benzene with 1 mol. of benzene in 
quadratic prisms which quickly effloresce. It is not acted on by acetic 
chloride, hut it is readily converted into benzilio acid by ahjohoHc 
potash. It dissolves in concentrated sulphuric acid with a red 
coloration which disappears on adding water. 

Oahours states that when benzilic acid is treated with phosphoric 
chloride, benzilio chloride, OH*OPha*OOCl, boiling at 270®, is obtained. 
The authors’ experiments seem to show that this liquid is a mixture 
of benzophenone and benzophenone chloride as, although beuzilic 
chloride and diphenylohloraoetic chloride are both formed in the above 
reaction,, they are decomposed distilled. 

VOL. LVI, ' So 
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BemiUc amide, OH-CPhs-CONHs, prepared bj treating the cUorides 
obtained as described above with ammonium carbonate, crystallises 
from dilate ammonia in small plates, and from chloroform in plates or 
prisms; it melts at 154—155°, and is slowly decomposed when wai'med 
with potash. 

When benzilic acid (2 mols.) is dissolved in concentrated sulphuric 
acid, carbonic oxide (1 mol.) is evolved, and various compounds are 
formed according to the temperature employed. At the ordinary 
temperature the chief products are compounds insoluble in water, 
amongst which henzhydrol benzilate is the most important. 

Bemlhydrolhenzilate,CVh'^<iQl^^^GBh>i, a colourless, amorphous, 

very electrical powder, melts at about 100 °, and gives the benzilic 
acid reaction with concentrated sulphuric acid. It is very stable 
towards alkalis, oxidising agents, and phosphoric chloride, but when 
heated with copper oxide it yields benzophenone, and, with soda-lime, 
tetraphenylethane. 

A crystalline compound, O 21 H 13 O 3 , is also formed in very small 
quantities by the action of sulphuric acid ou benzilic acid at the 
ordinary temperature. It melts at 256—257°, and, when treated with 
alcoholic potash, it is converted into an acid melting at 282°. 

When benzilic acid is dissolved in concentrated sulphuric acid at 
100 ° the pi'inoipal products are two sulphonio acids which have the 
composition OaeHjeSOs and C 27 HaoS 06 respectively. These acids 
solve in Water, forming colouidess solutions which, on evaporating, 
yidd carmine^red residues^—the colour disappearing again on moisten¬ 
ing slightly. The sodium salts crystallise well. S, K. 

Synthesis of Enxanthone. By 0. Graebe {Ber,, 22, 1405— 
1406).—The author states that he has eiffected the synthesis of euxan- 
tbone by treating a mixture of ^-rescrcylic acid and quinolcarboxylio 
acid with acetic anhydride and distilling the resulting product. The 

formula of euxanthone must, therefore, be 

Details are reserved for a later communication. W;, P. W. 

Action of Chlorine on /S-NaphthoL By T, Zincke (Bar., 22, 
1024—1035).—The compound (pentachloroketohydronaphthalene) 
obtained by treating ^-trichloroketohydronaphthalene vnth chlorine 
in acetic acid solution (compare this vol., p. 265), has been proved to, 
be a compound of tetrachloro-/3-ketonaphthaiene with hexaohl6ro-/3- 
ketonaphthalene (see below). 

OCl *00 

ix,-BentaohhTO-^-heiohydrona^hihahne, C 6 H 4 <; ® ArrVii’ is obtained 

vOVOHOl 

when a stream of dry chlorine is passed for a long time through a 
solution of ie-tricbloroketohydronaphthalene in carbon bisulphide 
(15—^20 parts), moist air being carefully excluded; after keeping for 
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12 liours the solution is quickly evaporated, the residue washed with 
a little light petroleum, and crystallised from carbon bisulphide. Jt 
separates in large, transparent crystals, melts at 123*^, turns yellow on 
exposure to the light, and, when kept for a long time, the crystals 
become opaque. It is only sparingly soluble in light petroleum, but 
moderately so in benzene and readily in ether, with partial decompo¬ 
sition; it is also quickly decomposed into hydrogen chloride and 
tetrachloro-^-ketonaphthalene by alcohol and glacial acetic acid. Tt 
is very readily converted into trichloro-/^-naphthol by reducing agents, 
so that in most respects it behaves like the last-named compound ; it 
yields anilidochlorhydroxynaphthaquinone (m. p. 253'') with aniline, 
an ethoxy-derivative (compare Abstr., 1888, 708) with alcoholic potash, 
and dichlorohydroxyindenecarboxylic acid with aqueous alkalis. 

The compound, 

previously described as pentachloroketohydronaphthalene, can be ob¬ 
tained by treating a-a,diobloro-/:l-naphthol or a-tncbloro-/S-ketobydro- 
naphthalene with excess of chlorine, but it is most conveniently 
prepared by dissolving its constituents (equal molecules) in ether, 
adding light petroleum, and allowing the solution to evaporate slowly. 
It crystallises from glacial acetic acid in large, well-defined, rhombic 
double pyramids, similar in form and colour to crystals of sulphur. 
It separates from a mixture of ether and light petroleum in large, 
shining crystals, and melts at 86—87® to a turbid liquid which only 
becomes clear at 96®. The molecular weight, determined by Eaoulf^s 
method iu glacial acetic acid solution, was found to be 314’5 as a 
mean of two experiments, > F. S. K. 

Nitroso- and Bxnitroso^napbilibaresorcinol, By S, v. Kosta- 
NECKi (Ber., 22j 1342—1347).— Mydrot&ynaphthaqmnomoxime {nitroso- 
napHhareBwrcinoV)^ [NOH ; OH : 0 =s 1 :2f4], prepared by treating 
hydroxynaphthaquinone with hydroxyl amine hydrochloride or potas-.. 
sium hydroxylaminesulphonate^ crystallises from dilute acetic acid in 
yellow needles, and decomposes at 180®. It is readily soluble in bat 
alcohol, alkalis, and sodium carbonate, but only very sparingly in hot 
water and insoluble in ether. It gives a brownish-yellow coloration 
with concentrated sulphuric acid, and in alcoholic solutions ferrous 
salts produce a green, ferric salts a dark brown, copper sulphate a, 
dark yellow, and nickel salts a scarlet precipitate. It forms olive- 
firreen comnounds with iron mordants. 

OhloTonitrosonaphiharesorcimly [NOH : OH : 01 : 0 == 1:2 : 3 r4], 
prepared from ohlorhydroxynaphthaquinone in like manner, crystal¬ 
lises from acetic acid in yellow needles, and decomposes at 178®. The 
reactions with.metallic salts are similar to those given by the preced- 
, ing compound, and, like the latter, it forms coloured compounds with 
mordants. 

Dinitrosoresorcinol crystallises with 1 and nob with 2 mols. H^O as 
stated by Fitz (Ber., S, 631); it can be obtained by Seating nitroso- 
resordnol with nitrous acid. ' 

Dimtrqsomphtharesoroinol^ [(NpH)ji;, Ga — 1; 3 : 2 : 4], can be 

, 3 0 2 
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obtained by pouring a dilute alkaline solution of niti'osonaphtha- 
resorcinol and sodium nitrate into dilute hydrochloric acid. It crystal¬ 
lises from alcohol in yellowish plates, decomposes at 165®, and is 
converted into phthalic acid by dilute nitric acid. It dyes mordanted 
materials the same colours as dinitrosoresorcinol, but the shades are 
darker. When reduced with zinc and hydrochloric acid, it yields an 
amidohydroxynaphthaq[uinone, [O 2 : OH : NH 2 = 1 : 4 : 2 : 3], iden¬ 
tical with the compound described by Merz and Weith (5er., 11, 
1319). F. S. K, 


Reduction of Alkyl ^-Napbthylainines. By B. Bmmmm and 
R. Muller (Her,, 22, 1295—1311; compare Bamberger, this vol, 
p. 717, and Bamberger and Filebne, ihid.^ 737).—Pure etbyl-y3-napb- 
thylamine is a colourless, mobile liquid boiling at 305® (716 mm,; 
191®; 25 mm.); it quickly turns brown on exposure to the air, and 
gives a poncean-red dye with diazosulphanilic acid. Solutions of the 
salts are not changed by ferric chloride in the cold, hut. on boiling 
they turn pale-green, then dirty-brown, and finally greenish-brown ; 
potassium dichromate and sulphuric acid produce a brown coloration, 
the solntion becomes turbid, and a yellowish-brown, flocoulent pre¬ 
cipitate forms, hut no further change occurs on heating. 

•rt t y T 7 777 - /-ti-r ^CH2*CH*NHEt ... T \ 

Ethyl-p4etrahydronaphmylc(,r}nney U 6 H 4 <r t _ (alicyuc), 

is obtained, together with the isomeric aromatic base (see below), 
when ethyl-^-naphthyiamine (15 grams) is reduced with sodium (24 
gi*ams) and amyl alcohol as previously described {loo. cit). The 
aqueous and amyl alcoholic solutions are distilled separately with 
steam, the bases collected in hydrochloric acid, the solutions mixed 
together, and treated with animal charcoal. The free bases are then 
dissolved in light petroleum, and a stream of moist carbonic anhydride 


passed throngh the solution to precipitate the alicylic base. The 
resulting carbonate is purified by reconverting into the base and re- 
precipitating with carbonic anhydride or, better, by dissolving in very 
dilute hydrochloi'io acid, treating the solution with a little sodium 
nitints, and extracting the nitrosamine of the aromatic base, which is 


precipitated as a yellowish oil, with ether. If a small quantity of the 
purified carbonate gives a coloration with diazobenzenesulphonic 
acid the process is repeated, if not the base is isolated, dried over 
potash and barium oxide, and distilled. The yield is 35—40 per cent. 

It is a colourless, mobile oil boiling at 267® (724 mm.; 153®, 23 mm.) 
without decomposition, and readily volatile with steam. It has an 
ammoniacal piperidine-like smell, a strongly alkaline reaction, a great 
affinity for carbonic anhydride, and the peculiar physiological actit^u 
of the alicylic ^-bases. (Compare Bamberger and Filebne, loo. ciL) 
It dissolves freely in organic solvents, but is only sparingly soluble in 
water, from which it separates as an oil on adding soda. A solution 
of the hydrochloride gives no coloration with ferric chloride in the 
cold, but on warming it turns a deep reddish-brown. The hydros 
chhrido, OtoHu^NHEt,HCi, crystallises from water in ahhydrous 
prisms, melts at 223*5®, and is readily soluble in, water, alcohol, aud 
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cbloroforra, but only sparingly in bydrocMoric acid, and insoluble in 
light petroleum. The nitrate^ CioHii’NHBt,HN 03 , is precipitated 
when nitric acid is added to an aqueous solution of the hydrochloride 
or to an ethereal solution of the base; it crystallises from hot water 
in needles or plates melting at 184°. The nitrite^ CioHn'N’HEtjHNOs, 
is precipitated when nitrous anhydride is passed into a well-cooled, 
ethereal solution of the base. It crystallises from water in long 
needles, melts at 180°, and is not decomposed by cold, very dilute 
acids or boiling water. T\xq' piorate, CioHu'NHEtjCaHsNsO?, prepared 
by dissolving the base in a boiling, aqueous solution of picric acid, 
crystallises in long, orange-i'ed needles, melts at 183*5°, and is 
readily soluble in water and alcohol. The platinochlonde, 
(Ci{,Hn*NHEt) 2 ,H 2 PtCl 6 i separates from boiling water in orange- 
yellow^ stellate crystals melting at 204°. The oxalate crystallises 
from water in needles, the carbmate crystallises in small, colourless, 
deliquescent needles. The acet 2 /Z..derivative, CioHn-NAcEt, prepared 
by digesting the base with acetic anhydride and sodium acetate, is a 
colourless oil boiling at 328° (718 mm.) without decomposition; it 
does not combine with bromine when treated therewith in chloroform 
solution. (Compare Bamberger and Lodter, Ahstr., 1888, 604.) 

The nitrosamine^ CioHn'NEt'JSTO, is best prepared by treating a 
strong hydrochloric acid solution of the base with sodinm nitrite in a 
closed vessel, as in very dilute solutions no reaction occurs at the 
ordinary temperature; it separates slowly from the cold solution, but 
immediately on warming, as a yellowish oil which is only sparingly 
salable in hot or cold water, and very slightly volatile with steam. It 
gives Liebermann’s reaction, but only slightly. 

I)iafso'benzene'ethyl-fi4etra'hydfonaphthylamine, NaPh^lTEt’OioHn, 
separa^tes in sulphur-yellow needles, together with pale-yellow crystals 
of tettoydroethylnaphthylamine nitrate when the base (1 mol.) is 
suspended in ice-cold water, treated with a well-cooled solution of 
diazobeuzone nitrate (1 mol.) and the mixture kept for some time at 
0°j the diazoamido-compound is extracted with ether, the solution 
evaporated, and the residual reddish-brown oil placed in a freezing 
mixture. It crystallises in sulphur-yellow, hexagonal plates, melts 
at 58°, and is decomposed when warmed with acids. It imparts a 
red coloration to melted resorcinol. The picrate^ 0 i«H 2 iI^ 8 > 0 «H 3 ]Sr 307 , 
prepared by treating the diazoamido-compound with picric acid in 
ethereal solution, mystallises in ruby-red needles, and is readily 
soluble in alcohol but insoluble in ether. It decomposes oh expo¬ 
sure to the light or when heated at about 100°. 

That, |3-tetrahydro-ethylnaphthylamme has , the cphstitution 
assigned to it above follows from previous experiments and is also 
pi*oved by the existence of the isomeric aromatic base. When the 
alicylio' base is oxidised with potassium permanganate, as previously 
described in' the case of the alicylio ^-tetr^ydronaphthylamine 
(Bamberger and Miiller, Abstr., 1888, 712), it yields an oily acid 
the barium salt of which crystallises well, and is readily soluble in 
water*, the acid itself could not be obtained in crystals, and is 
probably a mixture. 
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Ethyl-p^tetraliydrondphthylamine, KHEt* 06 H 3 <^ 


CHa-CHa 


(aromaiic), 


is formed in small quantities (4 per cent, of the base employed) 
when ethyl-/3-naphtliylamine is reduced as described above; it is 
isolated by evaporating the light petroleum mother-liquors from the 
slicylic base and purified by “drying over barium oxide and frac¬ 
tionating. It is a 'colorrriess, neutral, mobile oil, boils at 
(724 mm.), is volatile with ‘'steam, and dissolves freely in organic 
si Ivents, bub is only ‘Sparingly soluble in water, and insoluble in 
soda. It combines immediately with nitrous acid, yielding an oily 
nitrosamine which gives ‘tiidbeSrmann^s reaction and forms dyes with 


ciiazo-coiupounds; the compound obtained with paradiazobenzene- 
sulphonic acid is bright scarlet. In aqueous solutions of the hydro¬ 
chloride ferric chloride produces no coloration, but on warming a 
reddish-brown precipitate is formed. Potassium dichromate and 
sulphuric acid have no action in the cold ; on,warming the solution 
becomes reddish-brown, but the colour disappears on continued 
boiling. The hydrochloride crystallises in anhydrous needles, melts 
at 173*5^ and is readily soluble in water, but is precipitated from 
the solution in nacreous plates on adding concentrated hydrochloric 
acid. In aqueous solution, an ammoniacal solution of silver nitrate 


produces a white, flocculent precipitate which gradually darkens on 
boiling, the solution turning red. The pldtinoMoride crystallises in 
small, anhydrous,* yellow needles, and is sparingly soluble in cold 
water ; it is decomposed slowly by cold, but immediately by hot water. 
When the ai’omatic base is oxidised with potassium permanganate, 
adipic acid is formed, and the odour of carbylamine is distinctly 
perceptible^ 

Dimetbyl-^-naphthylamine is best prepared by heating |8-naph- 
thylamine with methyl iodide and soda at 120° for several \ours, 


and decomposing the resulting ammonium iodide by distilling with 


potash or by boiling with amyl alcoholic soda. 


DimetJiyI-p4etrakydronaphthylamine^ 


NMe3*06H3< 


OHa^CFa 

oh,'6h. 


(aro¬ 


matic), is formed together with very small quantities of the isomeric 
aiicylic base when dimethyl-^-naphthylamine or the methiodide is 
minced with sodium and amyl alcohol; the two products are sepa*' 
rated by precipitating with carbonic anhydride as described atove. 
It is a colourless, mobile oil, boils at 287° (718 mm .; 168'', §95 mm*) 
without decomposition, and is very similar to the corresponding ethyl- 
derivative. When an aqueous solution of the hydrochloride is 
warmed with auric chloride, gold is immediately precipitated; alco¬ 
holic solutions of the base precipitate silver from a solution of the 
nitrate even in the cold. The hydrochloride^ CioHii*NMe2,H01, 
separates in colourless, very deliquescent crystals when hydrogen 
chloride is passed into an ethereal solution of the base. In warm, 
aqueous solutions of this salt ferric chloride produces a turbidity and 
% yellow coloration; a mixture of sulphuric acid and potassium 
ilichromate gives a yellow precipitate and, on warmiug, the solution 
a dirty-green* The platinooMoride, (0wHa^NMe2)2,H2pt0h, is a 
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yellow, crystalline conaponnd, and is decomposed by boiling water. 
Tliepicra^e crystallises from warm water in needles. The ferrocyardde 
is a yeliowisb-white, crystalline compound, and is decomposed by 
boiling water. The mercufoMoride crystallises in small plates or 
long needles, melts at 127‘5°, and is readily soluble in hot, but only 
very sparingly in cold water. When the base is oxidised with potas¬ 
sium permanganate, it yields adipic acid. 

Bimethyl-fidetmTiyd/ronuplithylamine (alicylic), 

^ _ .CHa-CH-NMes 

vJdLa OJuLg 

boils at 166*5° (22 mm.)^ and resembles the corresponding ethyl base 
in reactions and properties. Its physiological action is wsimilar to, but 
stronger than, that of tetrahydronaphthylamine. The hydrochloride 
crystallises in long needles, and is readily soluble in water. The 
platinochloride crystallises fi’om water in orange-yellow needles, and 
is not decomposed by boiling water. 

When paratolyh/3-naphthylamine is treated with sodium and 
amyl alcohol, a large quantity of resinous compounds is formed from 
which small quantities of a reduced base can be extracted by boiling 
with dilute mineral acids. This compound crystallises from hot 
water in colourless plates, melts at 44°, boils at 93® (18 mm.), and is 
very readily soluble in hot water. It is exceedingly volatile, and has 
the peculiar piperidine smell of the alicylic bases, but at the same time 
a distinct odour of narcissus. F. S. K. 

Eeduction of Secondary and Tertiary Alkyl^^-naplitliyl- 
amines. By B. Bambergsb and H. Helwig (Ber., 22, 1811—1317 ; 
compare preceding Abstract).— MhyUitdetrahijdronajphthylamine^ 

NHBt’ 06 H 3 <Qg® Q^®>, is obtained when ethybr^^naphthylamine 

(b. p. 303®, 722*5 mm.) is reduced with sodium and amyl alcohol, but 
no isomeric alicylic base is formed in the reaction. It is a colourless, 
neutral, mobile oil, boils at 286—287® (17 mm.), and. is readily soluble 
in organic solvents but only sparingly in water and soda. It reduces 
warm alcoholic solutions of silver nitrate and gives an orange-red dye 
with diazobenzenesulphonic acid. In warm solutions of the hydro¬ 
chloride, ferric chloride produces a wine^red and then a greenish- 
yellow coloration; potassium dichromate and sulphuric acid give a 
dirty yellow precipitate in the cold, but in hot solutions first a red 
and then a greenish-brown coloration is produced, and on adding more 
diohromate, a black, flocculent precipitate is formed. ‘ The hydrochioride, 
CioHifNHBtjHOl, crystallises from water in thick prisms or needles 
which efiSoresce at 80—^90® and melt at 118®. The platimchloridfi, 
(OiQB[ii*NHBt)j,H 3 PtOl 8 , crystallises in golden plates, is sparingly 
soluble in cold, and is decomposed by hot water. The nUrpso-oora- 
pound, CioHii-NEt*NO, separates as an oil wfhen a hydrochloric acid 
solution of the base is treated #ith sodium nitrite; it gives Lieber- 
mann^s reaction and is, recon verted into tetrahydroethylnaphthyiamine 
when .warmed with tin and hydrochloric acid.. , 
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Farardtrosoethjltetrahydrona^ht'hylamine hydrochloride separates in 
golden prisms or needles when an alcoholic hydrochloric acid solution 
of the nitroso-compound is kept for some time. The free base^ 

crystallises from boiling water in golden needles, 

C(NO)—CM 

melts at 119^, and is converted into tetrahydroparanaphthylenediamine 
when reduced with zinc-dust and hydrochloric acid. 

When ethyltetrahydronaphthylamine is oxidised with potassium 
permanganate it yields adipic acid and oxalic acid, 

J[)methyUx4etrahydronaphthylamine, pre¬ 


pared by reducing dimethyl-a-naphthylamine (b. p. 274*5°, 711 mm.) 
with sodium and amyl alcohol, is a colourless, mobile oil, which boils 
at 261—^262® (721 mm.), turns brown on exposure to the air, and 
reduces ammoniacal silver nitrate solution. It gives coloured com¬ 
pounds with paradiazobenzenesulphonic acid; the sodium salt, 
SOsNa’OsHrNa’OioHio’lSrMea, crystallises in yellow plates. In warm 
acid solutions ferric chloride gives a red coloration which disappears 
on continued heating; potassium dichromate and sulphuric acid pro¬ 
duce in the cold a dirty yellow precipitate, but in hot solutions a 
brownish-black precipitate is formed and the colour changes to brown. 
The hydrocMaride is a syrup. The plaMnochloride, 


(OioHn*NMea)a,H2PtOl6, 

is an orange-yellow, crystalline compound, only moderately soluble 
in cold, and decomposed by hot water. The methiodide^ CioHn’N’Moal, 
prepared by heating the with methyl iodide at 90—100*’, crystal¬ 
lises from water in prisms, melts at 164^5°, and is readily soluble in 
alcohol and hot water but only sparingly in cold water. The nitroso- 
derivative is an unstable oil. 

When dimethyl-.a-tetrahydronaphthylamine is oxidised with potas¬ 
sium permanganate, it yields adipic acid, P. S. K. 


Hydrogenation of 1: 2- and 1 \ 4-Naphthylenediamines. 
Preparation of 2 : 2'-Naplithylenediamine. By E. BAMBiBOSK 
and W. J. ScHCEFFELiN (Per., 22, 1374—13B4),—1: 2-lSraphthylen0- 
diamine (Lawson, Abstr., 1885, 1238) can readily be prepared by 
adding zinc-dust to a solution of phenylazo-^-naphthylamine in acetic 
acid until the colour changes to a bright yellow, filtering the hot 
solution into dilute sulphuric acid, and decomposing the sparingly 
soluble sulphate with hot soda solution. The yield amounts to about 
78 per cent, of that theoretically possible. 

Fhenylamidonapkthylcarbamide, NHPh'CO'NH’OioHe'lTHs, is a 
granular, crystalline powder, and melts above 335°: naphthylenedi- 
phenylcarhamide, OioH«(^’H*CO*lTHPh) 2 , is very sparingly soluble in 
alcohol, carbon bisulphide, ether, and benzene; naphthylemdiphmyl^ 
, iUtMocarhamide forms pale yellow needles which melt at about 
355-^360° with decomposition. On hydrogenation, 1:2-naphthylene- 
diamine yields two tetrahydro-bases, the ‘^aromatic” base (compare 
, &is voL, p. 717) heing the chief product. 
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At, ietrahydro-l : 2~mpht}iylenediamine^ CioHio(NH2)2, crystallises in 
fiat, silky needles, melts at 84°, boils without decomposition at 220° 
under a pressure of 81 mm., and is readily soluble in alcohol, ether, 
and hot water. It exhibits all the properties of the “ aromatic ” 
hydro-bases, reduces solutions of platinum chloride and silver nitrate 
with the formation of metallic platinum and silver respectively, yields 
a carmine-red solution on treatment with ferric chloride in the cold, 
forms a deep bordeaux-red solution by the action of potassium dichro¬ 
mate and sulphuric acid in the cold, and on oxidation with potassium 
permanganate yields adipic and oxalic acids (compare Bamberger 
and Althausse, Abstr., 1888, 960), The salts are more soluble in 
water than those of 1 : 2-naphthylenediamine; the hydrochloride^ 
OioHio( 1 ^H 2 ) 2 , 2 H 01 , crystallises in lustrous tabular forms and melts at 
about 260° with decomposition; the nitrate, 0101110 (^ 112 ) 2 , 2 HIJI 03 , crys¬ 
tallises in satiny scales, is somewhat sparingly soluble in water, and 
melts at 201°. The dmoe^//Z*derivative, CioHio(-N'HAc) 2 , crystallises in 
silky, matted needles, melts at 243°, is readily soluble in chloroform 
and alcohol, sparingly soluble in ether, light petroleum, and cold water, 
and is not acted on by bromine. 

Ao, ietrahydro-l ; 2^naphthylenediamine is chiefly found in the 
aqueous layer obtained when the reduction product is poured into 
water (compai’e Bamberger and Muller, Abstr., 1888, 599), and is 
separated by concentrating the acidified aqueous solution, precipi¬ 
tating the base in the cold with aqueous soda, extracting it with 
ether, and precipitating it from the ethereal solution as carbonate; 
the process being repeated until the base is free from admixture with 
the aromatic isomeride. Owing to the very small quantity ob¬ 
tained, an analysis of the base could not be made. It has all the 
properties of an ‘‘alioyclic” tetrahydro-base, and forms a platinq- 
chloride crystallising in golden-yellow needles. 

Ar, tetrahydroA : ii’-najphthylenediamine is the sole product formed 
on reducing 1 : 4»naphthylenediamine. Its hydrochloride is a snow- 
white, glittering, crystalline powder, which melts above 360°, and in 
the moist state rapidly becomes green on exposure to the air. The 
base is obtained as an oil on treating the hydrochloride with alkalis; 
it distils without decomposition under a pressure of 20 mm. and 
solidifies, on cooling the receiver, to a mass of white, needle-like 
crystals which, on exposure to the air, rapidly become coloured and 
finally resinified. In its reactions it exhibits the properties of an 

aromatic tetrahydro-base, and on oxidation with potassium per¬ 
manganate yields adipic and oxalic salts. The diaceiyUderi^&tive, 
CioHio(NHAo) 2 , crystallises in long, white, silky needles, melts at 
285°, is sparingly Soluble in watex% chloroform, and ether, and is not 
acted on by bromine, 

Diacetylrl : 4i^naphthyUned{miin6 forms lustrous, white needles, 
melting at 305°, and is identical with Kleeman’s diaoeto-a-naphthyl- 
enediamine (Abstr., 1886, 472). 

2 : 2'-Na;phth\jlBnediarmne can be prepared by heating 2 : 2'^-dihy- 
droxynaphthalene with four times its weight of ammonium calcium 
chloride at 260—270° for ei^ht hours (compare Lange, Ohem, Znit., 
1888, 856). It crystallises in white, satiny scales, and melts at 159°. 

W. P. W* 
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jS-Diiiaplitliylparaplxeiiylenediarftine and its Derivatives- 
By L. Rueff (Ber,, 22, 1080—1083).— fi^Binaplithylparaphenylem- 
diamine^ C^H 4 (HH*OioH 7 ). 2 , is obtained when paraphenylenediamine is 
heated at 200° with excess of /3-naphthol. It is best crystallised from 
boiling aniline, and forms white scales soluble in glacial acetic acid, 
cnmene, and nitrobenzene, almost insoluble in alcohol, ether, or 
benzene. It melts at 235^, and boils in a vacuum at 400° with slight de¬ 
composition. It is scai’cely attacked by dilute acids; strong sulphuric 
acid dissolves it, and on the addition of potassium nitrate or nitrite 
the solution (like that of the corresponding diparatolyl-compound) 
tarns greenish-violet, and then an intense blue. The picraie^ 
C 6 H 4 (NH*CioH 7 ), 2 C 6 H 2 (N 02 ) 3 'OH, forms glistening, black needles, 
solable in boiling benzene and melting at 217°. The dimetJiyhdeYxv 2 i>^ 
tive, C 6 H 4 (NMe'OioH 7 ) 3 , yields white scales which dissolve in boiling 
benzene and melt at 180°. The d/oce^Z-derivative forms small, white 
scales soluble in boiling benzene, melts at 210° and chars when strongly 
heated. The didemoyl^demeddve crystallises in white scales, malts 
at 220° and is soluble in boiling benzene. li. T. T. 

/S-BromonaplitlialeziesulplioMc Acids. By S. J*obsliko (Hm, 
22, 1400—1403).—2 x ‘6'-Bro7nonapht}ialme$ulpho7dc acid (compare 
Houlding, Proc., 1889, 74) can be prepared by Bandmeyer’s method 
from the Bronner ^-naphthylamine-/i*sulphonic acid., pofassitm 
salt, with 4 moi. HsO, forms a microcrystaliine powder; the 
nium^ harium^ and silver' salts were also prepared. The hromide, 
CmHeBr^SOsBr, crystallises from benzene in pale-yellow aggregates qi 
small needles, melts at 118°, and is ^readily soluble in benjzene and 
chloroform, sparingly soluble in ether and light petroleum; the 
a7nide crystallises in long, slender needles, and melts at 207°. The 
dibromonaphthalene, obtained by distilling the bromide with phos- 
pho}*us pentabromide, crystallises from a mixture of ether and 
chlorofoxm in four-sided, colourless tables, melts at 168°, and is 
sparingly soluble in alcohol, readily soluble in ether, chloroform, and 
light petroleum. It is undoubtedly identical with the 6-dihromoiiaph- 
thalene (m. p. 169*5°) of John, and the author suggests that its 
formation under the conditions given by Jolin was due to the pre¬ 
sence of some |S-hromonaphthalene in the «-bromouaphthalene em¬ 
ployed. 

2 : V’Bromonaphthalenesulpliomo acid can be prepared in like 
manner from the Badiifeche j3-naphthylamine*a-sulphonic acid. Its, 
potassium salt crystallises with 1 moL HgO. The bromide crystallises 
from chloroform in broad needles, melt^ at 161°, and is readily soluble 
in benzene and chloroform. The corresponding dibromonaphthalene 
crystallises in small, white needles, melts at 76°, is sparingly soluble 
in aloobol, readily soluble in ether and chloroform, and is identical 
with that obtained by Meldola (Trans., 1885, 497), and by Darm- 
stadterand Wiphelhaus {AnnaleUi 152, ^8), , W. P. W. 

BHDpyl-deri^^ of AntRraiaol. By P. HAinaABTEN (JB^r., 
1069—1072 j compare Abstr., 1888, 1^02),^Dipropyhnth/rorie^ 
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CO^ 

OaH 4 <^Qp^^^C«H 4 , is obtained, togetlier with propylantbranyl propyl 

other, when an aqneons (25 c.c.) solution of anthranol (5 grams) ard 
potavsh (5 grams) is boiled for four hours with propyl iodide (12—13 
grams). The resulting syrup is extracted with boiliug water and 
then mixed with light petroleum, whereon dipropylanthrone'' is pre¬ 
cipitated in yellowish crystals. It separates from benzene and light 
petroleum in almost colourless, rhombic crystals, melts at 124®, and 
is soluble in glacial acetic acid, ether, benzene, and hot alcohol, but 
only sparingly in light petroleum, and insoluble in alkalis. When 
oxidised with chromic acid in glacial acetic acid solution, it yields 
considerable quantities of antbraqninone. 

Propylanthryl propyl ether^ remains in the 

mother-liquors after precipitating the dipropylanthrone with light 
petroleum. The solution is evaporated, the residue dried at 120®, 
dissolved in a small quantity of absolute alcohol, and precipitated 
with a hot, concentrated alcoholic solution of picric acid. The violet 
precipitate is repeatedly boiled with ammonia and the colourless 
residue recrystallised from alcohol, from which it separates in small, 
yellowish needles, melting at 72®. It is soluble in light petroleum, 
benzene, ether, and alcohol, but insoluble in alkalis. When oxidised 
with chromic acid, it yields anthraquinonev The piorate^ 


0200-220 

crystallises from alcohol and is decomposed when heated at 90^100®* 

OPr 

Pi'propylanthracene dihydride^ OeH 4 <CQjj^*^>C 8 B[ 4 , is prepared by 

heating dipropylanthrone at 140—170® with hydriodic acid and 
amorphous phosphorus. It crystallises from alcohol in colourless 
plates, softens at 46—47®, is soluble in all ordinary solvents except 
water, forming fluorescent solutions, and dissolves in concentrated 
sulphuric acid with a yellow coloration. 

Propyloxmthraml^ OPi^—•0--AC'*OH, is obtained when propylan- 

thranyl propyl ether is oxidised with a cold dilute solution of chromic 
acid. It cm also be prepared by heating anthraquinone (20 grams) 
with zinc-dust (40 grams), potash (30 grams), propyl iodide 
(40 grams), and water (1000 CvC.), boiling .the product with water, 
and extracting the dried residue with 40 per cent, alcohol. It 
separates from alcohol in colourless crystals, melts at 164®, and is 
readily soluble in benzene and glacial acetic acid, but only sparingly 
in ether, and insoluble in alkalis and light petroleum. It dissolves in 
ooncentx-ated sulphuric acid with a yellowish-red coloration. 

P. S. K. 


Action of Heat and Acetic Acid on Prenclx Essence of Tere- 
henthene. By G, Bouchardat and Lafokt (Ann. OMm. Phy$, [6], 16, 
236—262; compare-Abstr., 1,886, 475).—A sample of essence of, tere- 
behthene (b. p. 155—168®), which rotated the plane of polarisation 
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—82*^ 52' (Z = 10 cm.), was mixed with glacial acetic acid (1*5 vols.) 
and heated at 100° in a sealed tube previously filled with carbonic 
anhydride. An optical examination of samples taken from time to 
time showed that the rotatory power, which in the freshly prepared 
mixture was —6° 50' (Z = 5 cm.), increased in the course of 
hours to —9® 35', and tended towards a limit of about —10% but 
even after 97 hours only half the hydrocarbon had combined with the 
acid. The contradictory results arrived at by Berthelot (Ann. Ghim. 
Phys. [3], 38, 44) are probably due to some diference in the essence 
employed. The commercial substance is prepared by distilling the 
resin in presence of acetic acid and resinous acids; in this process it 
undergoes modification and, as the rotatory power of the products 
which are first formed is always higher than that of the non-modified 
essence, any further change results in a diminution of optical activity. 
The modified essence also contains an active terpilene, the rotatory 
power of which diminishes gradually when it is heated at 100® with 
acetic acid. 

When similar mixtures of essence of terehenthene and acetic acid 
are heated at 150° and 200®^ the rotatory power first incaweases for 
a very short time, then rapidly diminishes, and finally the solttfl||t 
becomes inactive. ^ 

If in the experiments at 100° a trace of sulphuric Imid is added 
to the mixture, the rotatory power quickly reaches a maximum, and 
the more quickly the more sulphuric acid added, it then decreasies 
rapidly, and finally the solution becomes slightly dextrorotatory. 

A sample of essence of terehenthene (800 grams), which rotated 
the plane of polarisation —16° 26' (Z = 5 cm.), was mixed with 
glacial acetic acid (1600 grams) and the mixture, the rotatory power 
of which was — 7® 4% heated at 100® for 64 hours, a stream of car¬ 
bonic anhydride being passed during the whole operation. The 
rotatory power increased to —9® 20', and after keeping at the 
ordinary temperature for two months longer it attained —9° 28% 
The crude product was washed with water, and the residue (about 
1000 grams) submitted to fractional distillation, first under the 
ordinary and then under reduced pressure. The boiling point, 
rotatory power, and weight of the various fractions obtained are 
given in a table. The products were, firstly, unchanged terehenthene 
of specific rotatory power [»]i> = —49® 1', the hydrochloride of which 
is solid and has the specific rotatory power = —13® 3'* The high 
specific rotatory power of the hydrocarbon may be due to the presence 
of active camphene. The hydrochloride is quickly decomposed by 
water (50 vols.) at 100°, but equilibrium is almost established after 
seven hours; 47 per cent, of the salt has then been decomposed, and tbe 
solution contains camphene of rotatory power —31®. It was proved 
by an experiment with very active (—80°) camphene, that the rotatory 
power is diminished by about one-fourth by converting into the 
hydrochloride and boiling the latter with alcoholic potash; assuming 
a propoi4ionate reduction in the above case, it would follow that the 
rotatory power of the unchanged terehenthene is increased by contact 
with acetic acid independently of the formation of camphene, 

The second product is a terpilene, boiling at 178®, which has the 
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rotatory power [a]D — —80*6°, and lias all tlie chemical properties of 
dextrorotatory cifcrene. 

The next products are various acetates of camphenols having the 
same composition but different rotatory powers; the dextrorotatory 
= 12 ° approx.) boil at a lower temperature than the Icevo- 
rotatory compounds, the rotatory power of which may be as much as 
—85°. It is almost impossible to separate the acetates by fractional 
distillation, as the diference in their boiling points is only about 10 °, 
but, when treated with alcoholic potash at 100 ° they are converted 
into the corresponding dextro- and lavo-camplienols (borneols), which 
can be separated by fractional distillation or fractional crystallisation, 
as the laevo-compounds crystallise more readily and boil at a higher 
temperature than the dextrorotatory compounds. The rotatory 
power of the Isevo-eamphenols, in 10 per cent, alcoholic solution at 
about 18°, varied in the different fractions from —83° 20 ^ to — 25°20^ 
and was on the average —31° to —32°; the products of greatest 
activity are obtained from the higher boiling acetates, or from the 
fractions of the higher boiling camphenols. The differences in rota¬ 
tory power of the various Isevo-bomeol fractions seem to be due to 
presence of a little dextro-borneol or dextro-campbenol, perhaps 
also to traces of terpilenol; as the mean value is the same as that of 
varidus natural Isevo-borneols, it follows that the treatment at 100 ° 
has not sensibly modified the rotatory power of this substance, nor 
that of the ethereal salts from which it is derived. The solid camphor, 
obtained by oxidising these borneols, has the specific i*otatory power 
[a]i) = —40° in 10 per cent, solution. 

The dextro-camphenol was isolated from the mother-liquors from 
the laevo-compouud, and obtained in an almost pure condition by 
crystallising at a low temperature. It begins to melt at about 50° 
and boils at 195°, or about 10 ° lower than the Isevo-compound; its 
rotatory power is, on the average, [a]D = 9° 20 ', hut it probably con¬ 
tains Imvo-camphenoL It does not seem to correspond with the 
dextrorotatory acetates, and probably a small portion of the latter 
are reconverted into the Issvo-compound during hydrolysis. When 
treated with nitric acid, it yields a compound having the same compo¬ 
sition as Japan camphor, hut it is not acted on as readily as the leevo- 
camphenoL This camphor solidifies at a very low temj^erature, boils 
at 195°, and is very readily soluble in alcohol, ether, and light 
petroleum; its specific rotatory power is about [<»]d =: —57°, The 
properties of the dextro-borneols described above seem to show their 
connection with the camphenol of variable Isevorotatory power 
discovered by Montgolfier. 

The fourth product of the action of acetic acid on essence of 
terebenthene is an acetate which yields a laevo-terpilenol melting 
at 33°, boiling at 218°, and of specific rotatory power [a]® s= 
- 86 ° 38'. ^ ... 

The products obtained by heating similar mixtures of, essence of 
terebenthene and acetic acid at 150° for 64 hours, and at 200° for 
12 hours, were examined in the Same way. In the experiment at 
160° the crude product from 1400 grams of the mixture weighed 
^550 grams, and its rotatory pow^r .lyas, 7 - 8 ° 40' (Z =,10 cm.); the 
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product obfcBined at 200° only rotated the plane of polarisation —40\ 
Although the mixtures themselves are so feebly actire, the various 
fractions have considerable rotatory powers, some being dextro- some 
lasvo-rotatory. At 150° or 200*" no’terebenthene remains unchanged, 
and the most volatile fractions consist of campjieiie of feeble activity. 
The crystalline hydrochloride of the portion boiling at 160—167° is 
dextrorotatory, a fact which indicates the presence of Isevo-camphene, 
— _8° 20'; it is quickly decomposed by water at 100°, and the 
camphene obtained is crystalline. Terpilene of sp.^ gr. 0-,864 j 7 is 
formed in large quantities in both cases, but at the higher tempera¬ 
ture the product is less active. The fractions passing over above 
100° under diminished pressure, consist of dextro- and l«evo-rotatory 
acetates of camphenols and contain no trace of terpilenol, the acetates 
of terpilene, which are donbtless formed, having been destroyed 
again and converted into tei'pilene. The dextro-camphenol acetates, 
just as in the experiment at 100°, do not yield an equivalent quantity 
of dextro-borneol, but there is a partial return to the stable Isevo- 
rotatory type. The rotatory powers of the laevo-borneols and of the 
IseVO-camphors derived therefrom are considerably less than those of 
the corresponding compounds obtained in the experiments at 100°. 

The above experiments prove that the products obtained at 100° 
are the same, and exist in the same proportions, and have the same 
rotatory powers as those obtained in the cold, but the action takes 
place much more quickly. A higher temperature diminishes the 
rotatory powers, especially as regards , the isomeric hydrocarbons 
formed, and increase of temperature has more e:&ot than a prolonga¬ 
tion of the time during which the reaction takes place. The borneols 
obtained by heating at 150° for 64 hours have only about one-third 
the rotatory power of those produced in 12 hours at 200°; this 
anomaly depends on the formation of unstable dextro-camphenol. 
The camphor derived from the oamphenol which is obtained at 150° 
is more active than that derived from the corresponding compound 
produced at 200°, a fact which seems to show that the formation of 
substances intrinsically inactive, or inactive by compensation, is a 
direct effect of increase of temperature. The diminution in rotatory 
power of the camphors and modified hydrocarbons seems to be due to 
the formation of substances inactive, per se, or inactive by compensa¬ 
tion, At temperatures above 150°, terpilenol and its acetates are 
destroyed as fast as they are formed, yielding a terpilene which is 
less and less active. I'. S. K. 

Mesocamphoric Acid^ By 0, pBrsuEL {Gompt rend., 108, 
978—984)*—Mesooamphorio acid is an isomeride of camphoric acid, 
obtained, according to Wreden, by heating camphoric acid with 
hydriodic or hydrochloric acid, and readily converted by boiling with 
dilute hydrochloric acid into an inactive acid, agreeing in other 
properties with the dextrogyrate acid (this Journal, 1872, 146). 
Jungfieisch obtained the same acid by heating camphoric acid with 
water only, paracamphoric acid being formed at the same time CBult 
8^. Ohim,, 19, 530). 

, The author prepared a considerable quantity of this acid, partly 
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by tbe action of bydriodic acid on tbe dextrogyrate acid, but mainly 
by the action of heat on the latter in presence of water or very dilute 
hydrochloric acid. When the product is crystallised it yields, first 
unaltered camphoric acid, then small, hard, brilliant crystals of a new 
modification, which the author terms provisionally isocamphoric acid, 
and lastly mesocamphoric aeid. 

Isocam^yJioric aoid melts at 172*5®, and crystallises in small octa- 
hedra with a square base, modified by faces of the prism on the 
angles, and by other faces; =. 62® 50'; U = 45° 45': optical 

examination shows that the crystals belong to the quadratic system. 
When crystallisation takes place very slowly, isocamphoric acid forms 
rhombic lamellss belonging to the rhombic system, but if these are 
allowed to remain in the mother-liquor, or if they are recrystallised, 
they change into quadratic octahedra. It follows that isocamphoric 
acid is dimorphous; both forms are anhydrous, and melt at the same 
temperature, Isocamphoric acid is dibasic, and, like all hydroxy- 
acids, gives no distinct reaction with Poirrier’s orange. It"^ is less 
soluble than camphoric acidj 100 parfs of water at 15*5® dissolve 
only O'.SS gram. It is quite distinct from the ordinary Isevogyrate 
acid, but its rotatory power is equal and opposite to that of the 
dextrogyrate acid; in alcoholic solution, =a? —46'^. 

If the mother-liquor from isocamphoric acid is allowed to remain, 
it gradually becomes capable of depositing a further quantity of the 
ordinary dextrogyrate aoid. This is readily separated by taking 
advantage of the fact that all the camphoric acids readily form super¬ 
saturated solutions, and the orystallisation of any one of them can bo 
determined by introducing crystals of the same kind. Mesocamphoric 
acid can then be obtained from the liquid, but; if it is recrystalliscd 
once or twice, it yields more isocamphoric acid, and the same set of 
changes can be repeated time after time, the proportion of meso- 
camphoric acid gradually decreasing. It follows from these observa¬ 
tions that mesocamphorio acid is a mixtui'e of the dextrogyrate acid 
with a l 80 vog 7 rate acid having an equal but opposite rotatory power 
and differing also in other physical properties, Mesocamphorio a<Jid 
can in fact be obtained by mixing equivalent quantities of dextro¬ 
gyrate camphoric acid and isocamphoric acid. The product is 
optically inactive, but its gradual resolution by repeated recrystal¬ 
lisation can be followed with the polarimeter. 

If camphoi’ic acid is heated for 48 hours i^t 180—with one- 
tenth its weight of water, the solution becomes inactive, and if the 
liquid contains 50 parts of water to one, of acid it first deposits a 
Issvogyrate acid, and afterwards some ordinary camphoric acid, 
which, however, is very difficult to separate from the mesocamphoric 
acid which accompanies it. Isocamphoric acid treated in the same 
way yields ,mesocamphoric acid. 

It is evident from these results that mesocamphoric acid belongs to • 
the same group as racemic acid. 

When isocamphoric acid is distilled, it yields an anhydride which 
melts at 221°, boils without decomposition,, and crystallises from 
alcohol in silky , needles. When the solution is slowly concentrated 
by evaporation, it yields crystals which seem to belong to the 
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rkombic system. It is optically inactive. Wben heated with potassium 
hydroxide, it is convei’ted into the dextrogyrate acid. 0. H. B. 

Action of Ozone on Gnaiacnm Resin. By IST. Kowalkwsky 
(phem. Centr., 1889, 289—290, fi*om Oentr, Wiss.^ 27, 66—68). 
—Ozone forms not only a blue oxidation product by its action on 
guaiacum resin, but also a whole series of coloured products. The 
colours do not all appear at the same time, but in a certain order, the 
blue standing about the middle of the series. If damp guaiacum resin is 
besmeared with old turpentine and brought near the Babo apparatus, 
the paper commences to ^ smoke, without any appearance of the 
colours. Ozone has no action on perfectly dry guaiacum resin. If 
a small piece of iodine is placed on damp guaiacum paper, a blue 
ring forms all round, which is strengthened by being moistened with 
water. This reaction is extremely delicate. J. "W. L. 

Tangbinm, from Tanglunia Venenifera. By AMAtrn (Oompt 
rend,^ 108,1255—1257).—Tangbinin is the active principle of tangMn^ 
the judicial poison of the Malgaches, which is extracted from the 
kernel of the fruit of Tmighinia vmenifera, one of the Apocynaceiee. 

The kernels contain about 75 per cent, of fat of a buttery eon- ’ 
sistenee, part of which can be removed by pressure, and the remainder 
by carbon bisulphide, in which the tanghinin is insoluble. The 
residue is then extracted with boiling alcohol, and this on cooling 
deposits crystals of tanghinin, which is present in the kernels to the 
extent of 25 grams in 2*55 kilos. Tanghinin is a cardiac poison 
resembling strophantin and ouabain; it crystallises in colourless, 
anhydrous rhombs, which give no colour reactions, become pasty at 
170®, melt at about 182®, and burn without residue at a higher tem¬ 
perature. Tanghinin is almost insoluble in water, but if left in 
contact with it for some hours, swells up and forms a thick mucilage 
containing microscopic crystals in suspension. It is, however, 
readily soluble in concentrated alcohol, and somewhat soluble in 
etlier. In a saturated alcoholic solution at 20®, it has a leevorotatory 
power [<at]D = —67°. 

Tanghinin dried at 115® contains C, 65*74; H, 8T9; 0, 26*07 = 
100. It contains no nitrogen, and when treated with dilute acids 
yields a yellow product which cannot be crystallised from alcohol, 
and a small quantity of a very bitter substance, but no reducing 
sugar is formed. It follows that tanghinin is neither an alkaloid nor 
aglucoside. 0. H. B. 

XanthophylUdrin. By L. Macchiati (Ohm. Oentr,, 1889, SSO, 
from Nmvo. lotan. Ital, 20, 474—4(76).—After washing the leaves of 
JEIvonymusjapm/ica with water and ether, and extracting with alcohol 
so as to separate the chlorophyllan, a yellow liquid was obtained by 
washing the latter with water, from which lemon-yellow crystals, 
insoluble in alcohol, ether, and benzene, were obtained. The author 
has named the substance saanthophylUd/nn. It appears to accompany 

chlorophyll constantly. J* W. L. 
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Behaviour of Pyrroliue and its Derivatives as regards 
Eaoult^s Law. By G. Magnanini (^Zeit. physikal Chem,, 3, 347— 
350).—Pyrroline, like phenol, when examined by RaoulPs method, 
gives valnes for the molecular weight which are too high in the 
ease of a solution in benzene, but are normal for an acetic acid solu¬ 
tion. The derivatives of pyrroline, whether examined in acetic acid 
or benzene solutions, give practically normal values, a slight rise 
being observed in each case with increasing concentration. The 
latter is particularly marked in the case of a-aeetylpyrroline and the 
methyl salt of a-pyrrolinecarboxylic acid, as also for iodole (tetriodo- 
pyrroline), which on account of its slight solubility in acetic acid was 
examined in solution in ethylene dibromide. H. 0. 


Oouicems, By B. Lbliman (Ber., 22, 1000—1004).—The author 
and W. Geller have previously shown that the unstable, oily com¬ 
pound CsNHioOl, which is formed when piperidine is treated with 
bleaching powder, is converted into a secondary piperideine by treat¬ 
ing with alcoholic potash. This secondary base only exists in the 
state of vapour, as at a lower temperature it immediately polymerises, 
with formation of a crystalline dipiperideine. 

a-Methylpiperidine and conine both yield colourless, oily, very 
unstable chloro-derivatives when boiled with bleaching powder. The 
compound Osi^^HieOl, obtained from conine, when treated with alco¬ 
holic potash, yields an optically inactive secondary coniceine (b. p. 
171°), which is probably identical with the ry-conice‘ine prepared by 
Hofmann (Abstr., 1885^ 401 and 562), and has the constitution 

F. S. K. 


jJ-Ethyl-a-Stilbazole and its Derivatives, G. Plate (Ber,, 
22, 1057—1063).—The salts of ^-ethyl-»-stilbazoline (compare this 
vol., p. 163) cannot be obtained in a crystalline condition; the hydro¬ 
chloride is poisonous. , 

The' dihromide^ OisHisNBra (he, cit) separates from ether in nodular 
crystals, and from alcohol, in small needles melting at 127*5—128°; 
it is soluble in benzene, chloroform, and carbon bisulphide. When, 
heated with water at 130*^140°, it yields ethylstilbazole and tarry 
products. 

The diacetate, Gjil3ix6’E(OAo)z^ was obtained in an impure condition 
by boiling the dibromide -with silver acetate and glacial acetic acid; 
it is a bright-red, neutral, unstable oil, boils at 315-^20° with decom¬ 
position, and is almost insoluble in water. , 

When ethylstilbazole is oxidised with a warm 2 per cent, solution 
, of potassium permanganate, it is converted into benzoic acid and 
isocincliomeronio acid. B. 8. K. 

Piperideine and Dipiperideine. By E. Lbllmato and E. 
. ScEWAUEHEB (Ber., 22, 131^—1328, 1328r—1336; compare Lellmann, 
Abstr., 1888, 970).—A dipi^rideine, (OsHsiT)^, is formed when 
cMdropiperidine, prepared by the tneihoa described by Bally, (ibid., 
„964), is treated with alcoholic potash in the cold, but it is best 

' Vphi'LTI. ' ' '3 p 
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obtained by gradnally adding cbloropiperidine to a boiling 10 per 
cent, solution of alcoholic potash. The alcohol is evaporated, the 
residue mixed with water, the brown, oily product extracted with 
ether and fractionated. The distillate gradually solidifies to a mass 
of well-defined crystals melting at 60—61°. Molecular weight deter¬ 
minations by Raoult’s method in glacial acetic acid solution, and 
vapour-density determinations by V. Meyer^s method at 200*^, 230°, and 
300°, show that at temperatures below 200° the molecular formula is 
CJOH 18 F 2 , hut that between 200° and 230° dissociation commences. It 
has no constant boiling point, and within certain limits it can be 
distilled at almost any temperature by regulating the supply of 
heat. It is readily soluble in alcohol, ether, benzene, glacial acetic 
acid, chloroform, and acids, but only very sparingly in water; cold 
dilute alkaline solutions become turbid on heating. It is slightly 
volatile with steam. Aqueous Solutions give a gelatinous precipitate 
with zinc chloride, and with mercuric chloride a white precipitate 
which darkens on heating. A solution of the hydrochloride gives no 
reaction with platinio chloride, but auric chloride produces an oily 
precipitate. The derate is an oil. Dipiperideine is a secondary baser 
as is proved by the fact that it combines with acetic anhydride, but 
does not give the carbylamine reaction. 

A compound, Gi 7 H 23 NsS, is formed when dipiperideine (10 grams) 
is dissolved in alcohol, treated with phenyl thiocarbimide (o'5 grams), 
and the solution kept for some time. It crystallises from alcohol in 
colourless needles, melts at 143—144° with decomposition, and is 
moderately soluble in dilute alcohol, but only sparingly in ether. It 
dissolves unchanged in cold, dilute hydrochloric acid, and the solution 
gives precipitates with mercuric and platinic chlorides; when heated 


with acids it is decomposed, and phenyl thiocarbimide is liberated. 
At 150° it is decomposed into aniline, and a compound, CnHjelfaS, 
which was not obtained in a pure state. This reaction shows that 
dipiperideine contains two imido-groups. (Compare Lellman, Abstr., 
1885, 976). When, the compound C 17 H 23 N 3 S is heated with phenyl 
thiocarbimide at. a moderately high temperature, thiocarbauilide is 
produced ; the formation of this anilide seems to show that dipiperi- 
deine combines with 2 mols. of phenyl thiocarbimide, but the com¬ 
pound is subsequently decomposed. 

It follows from these experiments that dipiperideine has most 

probabl, tbe constitution 


A bromopiperidine, OsKHioBr, is obtained when an aqueous solu¬ 
tion of piperidine is gradually added to a^ mixture of bromine 
(130 grams), calcium hydrate (300 grams), and water, a current of 
^eam being passed through the mixture during the operation (com¬ 
pare Hofmann, Abstr., 1885, 401 and 562). The yellowish oil which 
collects in the receiver is washed with water to free it from piperi¬ 
dine, and dried over calcium chloride. It decomposes more quickly 
than the corresponding chloro-derivative, yielding colourless needles 
melting at 234°. When boiled with alcoholic potash, it is converted 
ipto a crystalline compound very similar to the dipiperideine described 
% but probably other bases are also formed in the reaction. ' , 
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A colourless salt separates in crystals when a dilute hydrochloric 
acid solution of the dipiperideine described above is evaporated over 
sulphuric acid. This compound, when dried over phosphoric anhy¬ 
dride, has the composition CsNHgjHCl + H 2 O, and is most probably 
piperidine hydrochloride, as is shown by experiments described 
below. It softens and turns yellowish at 70°, loses its water at 120°, 
and melts at 1-50° when heated very carefully; when heated quickly 
it,melts at about 80°. The molecular weight, determined by Raoult’s 
method with glacial acetic acid and immediately after solution, was 
found to be 155, but the depression gradually increased. 

Dipiperideme hydrochloride remains as a yellow, amorphous, very 
hy^scopic salt, when a solution of the base (1 mob) in very dilute 
h^ilrochloric acid (2 mols.) is evaporated over sulphuric acid. 

Acetylpiperide'ine^ Gsl^HgAc, is formed when dipiperideine is boiled 
with acetic anhydride. It is a colourless oil, boils at 219*5—220*5°, 
and is readily soluble in all ordinary solvents except water. The 
molecular weight, determined in glacial acetic acid solution, was 
found to be 180*2. It is hydrolysed by boiling concentrated hydro¬ 
chloric acid, and dipiperideine is obtained when the resulting hydro¬ 
chloride is decomposed with soda. 

Bi-paranitrohenzylpiperideme, (C6lSrH8*CH2‘C6H4*l^’02)2, is formed 
when a benzene solution of dipiperideine (2 grams) and paranitro- 
benzyl chloride (4*2 grams) is heated for a long time with an aqueous 
solution of sodium carbonate, the whole being frequently shaken. It 
crystallises from boiling alcohol in ruby-red needles, melting at 
120*5°. The molecular weight determined in benzene solution was 
found to be 441. It is decomposed by cold dilute hydrochloric acid, 
and on adding ammonia to the solution, paranitrobenzylpiperidetne is 
precipitated. The last-named compound polymerises very readily, 
being reconverted into di-paranitrobenzylpiperideine; this change 
takes place almost immediately when the simpler compound is 
treated with a little ether. 

A compound, OioHi 8 K 2 >C)S 2 , is formed when dipiperideine is boiled 
with cai'bon bisulphide. It crystallises in yellowish needles, melts at 
150° with decomposition, and is readily soluble in alcohol, ether, and 
benzene; it forms a ory^alline additive compound with, benzene. It 
is not decomposed by cold, dilate hydpchloric acid, but is recon¬ 
verted into dipiperideine when heated with alkalis. 

When dipiperideine is warmed for a day with tin and concentrated 
hydrochloric acid, it is completely converted into piperidine; the 
same change occurs, but very much more slow:ly, when an alcoholic 
solution of dipiperideine is treated with sodium amalgam at the ordi¬ 
nary temperature. S’. S. K. 

Polymerisatipn of Conapoimds containing Doubly-bonnd 
Carbon-atoms. By E. Bellmakn 22, 1337—1841).—The 

author has compiled examples of the polymerisation of conapounds 
containing doubly-bound carbon-atoms, amqn^t others the cases of 
piperideine (compare preceding* Abstract), pyrroline and isopropyl- 
pyrrqline (Dennstedt, this rol., p. 400), and, ooniceidine. 

The so-called hydroquinoKne, as was proved by molecuHr weight 

' , ^ ^ ^ “ '• '8p '2 
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determinations in both benzene and glacial acetic acid solution, is in 
reality a bydi*odiquinoline (C 9 H 9 lSr) 2 . S. K. 

Oxidation of a^-Pipecoline. By H. Bitnzel (Ser., 22, 1053— 
1057).—In preparing ot-pipecoline by Ladenburg*s method (Abstr., 
1885, 557) it is not necessary to purify the product by means of tlio 
nitrosamine as, after decomposing the sodium ethoxide with watei*, 
the pipecoline being readily volatile distils with the alcohol; the 
distillate contains only veiy small quantities of picoline and hydro¬ 
carbons, and the hydrochloride prepared therefrom is almost pure, 
so that, after decomposing the salt with potash and fractionating 
twice, the free base, boiling at 118—120^, is obtained in a pure state. 
120 grams of a-pieoline yield 96 grams of a-pipecoline. 

Bensso^Ip'ipecoUm, Csl^HiaBz, is prepared by gradually adding 
benzoic cbloahde (80—35 grams) to a well-cooled mixture of pipe- 
coline (20 grams), and 50 per cent, caustic soda (82 grams) with 
constant shaking, and, as soon as the reaction is at an end, adding 
water and warming. The product is extracted with ether, the solu¬ 
tion washed with dilute soda, sulphuric acid, and water consecutively, 
dried, the ether evaporated, and the residue recrystallised from alco¬ 
hol. It is a colourless compound melting at 44—45®, and is r^eadily 
soluble-in all solvents except water. 

Bmzoyl^^-amidcmproic acid^ ^OisHnNOs, is formed when benzOyl- 
pipecoline (10 grams) is suspended in water (450 grSms), the mixture 
wanned and treated with an aqueous (450 grams) solution of potas¬ 
sium permanganate (32—^35 grams) in the course of 10 to 15 hours.’ 
The unchanged base is extracted with ether, the filtered solution 
acidified with, sulphuric acid, and the precipitated acid recrystalHsed 
from water or ethyl acetate. The yield of the crude product is 
50—75 per cent, of the benzoylpipecoline employed. It crystallises 
from hot water in long needles, melts at 148®, and is readily. Soluble 
in alcohol, moderately so in ethyl acetate, and insoluble in: ether. 
When heated for three hours at 180® with concentrated hydrochloric 
acid, it is completely decomposed with separation of benzoic acid., 
The mnc salt, (Ci 9 Mi 6 NOs) 8 Zn + . H 2 O, crystallises from water in 
colourless needles melting at 212—213®, and gradually loses its water 
when kept over sulphuric acid under diminished pressure. The 
silver salt, CjsHigjN'OsAg, sepaiates in colourless, nodular crystals 
when a warm solution of the zinc salt is treated with silver niirate. 
The copper salt is insoluble in water and is unstable. The baritm 
salt is , crystalline, but very readily soluble in water and absolute 
alcohol. 

»-Hydrcmy-a.^pipecoline, CeKHnO, is obtained when benzoyfemido- 
caproic acid, is distilled, the distillate boiled with soda, the solution 
extracted with chloroform, and the chloroform evaporated. It crys¬ 
tallises in plates, ’melts at 84®, and is readily soluble in all ordinary 
solvents, the solutions having a neutral reaction. F. S, K 
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best prepared by warming 100 grams of aniline with, an equal weight 
of ethylene bromide, and, after the vigorous reaction has taken place 
and the product become solid, adding 110 grams of ethylene bromide, 
heating the whole at 130—140® in a rehux apparatus, and slowly 
adding very concentrated aqueous potash in quantity sufficient to 
combine with the bromine ; after heating for many hours, the excess 
of ethylene bromide is removed by steam distillation, and the solid 
residue washed with hot alcohol. The yield of pure diphenylpiper- 
azine amounts to 90—100 grams from 100 grams of aniline. The 
paradiamido-derivative is best obtained by reducing the dinitroso- 
derivative by Morley’s method. 

When paradiamidodiphenylpiperazine hydrochloride is oxidised 
with two molecular propoi'tions of phenol or naphthol by means of 
ferric chloride, a blue indophenol is obtained, and an indamiue and 
safeanine are formed when it is mixed with two and four molecular 
proportions respectively of aniline hydrochloride and oxidised,with 
potassium dichromate. A mixture of the hydrochloride with two 
molecular proportions of metatoluylenediamine hydrochloride yields, 
on oxidation, a dye of the tolnylene-blue class, but it was not found 
possible to obtain a colouring matter of the methylene-blue t 3 rpe from 
paradiamidodiphenylpiperazine. • W. P. W. 

Quinoline and TetraHydroquInoline. By E. Leilmann and H. 
Reusch (Ber., 22,1889—1392).—When tetrahydroquinoline is heated 
either with parachloronitrobenzene or orthobromonitrobenzene for 
two to three hours at 200 '^, a product is obtained consisting of a mixture 
of quinoline with unaltered tetrahydroquinoline and resinous matters. 
The oxidation of the tetrahydro-base to quinoline can readily be effected 
by boiling with nitrobenzene in a reflux apparatus for several hours. 

Orthocyanoquinoline, CftNrH 6 *CN, cau be obtained in the pure state, 
free from the ana-isomeride (compare Fischer and Korner, Abstr,, 
1884, 1197) if an intimate mixture of sodium orthoquinolinesulphon* 
ate with five times its weight of potassium cyanide is distilled in a 
vacuum instead of at the ordinary pressure., It crystallises from 
alcohol in small, white needles, melts at 84°, yields a platinochloride, 
(Ci^H 0 N‘ 3 )?,HsPtCle, crystallising in orange-yellow needles, and is 
converted into quinolineorthocarboxylic acid by heating with con¬ 
centrated hydrochloric acid at W. P. W. 

MorpMue. ByL. Kxoeb 22, 1113-^1119; compare this 
voh, p. 417),—The oily base previously described, {loc. dt) as among 
the products of the decomposition of methylmorphiniethine by 
means of acetic acid, is probably only impure methylmorphimethine 
which has escaped action. The second oily product mentioned was 
found to consist mainly of ^^hydroxy^thyldmethyiamim) / 

OH-OH2'OH^;NMe«, 

described by Badenburg (Abstr., 1882^ ^ 166) under the name of 
dimothyWkxne. The author has carefully examined this substance. 
,It is best obtained by heating methylitnorphimethine with acetic 
anhydride at 160—190° ior 3—4 days. It boils, at, 12 ^- 7130 °. „ Its 
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acetifl-derivative forms a crystalline hydrochloride, wMch again yields 
an aurate, CeHuNOaOl^AuCla) crystallising in scales. Wlien the ba.se 
is ti'eated with methyl iodide, it is converted into choline. 

iVom these and previous results the author concludes (1) that 
morphine is a tertiary base; ( 2 ) that morphine contains a methyl- 
group attached to nitrogen; ( 3 ) that methylmorphimethine contains 
two methyl-groups combined with nitrogen j (4) that morphine con¬ 
tains a partly reduced phenanthrene nucleus; (5) and that methyl- 
inorphimethine is decomposed by acetic anhydride into /3-hydroxy- 
ethyldimethylamine and a phenanthrene-derirative ; ( 6 ) that morphine 
(‘ontains a phenylic hydroxyl, an alcoholic hydroxyl, and an indif¬ 
ferent, probably etheric, oxygen-atom; ( 7 ) that the alcoholic 
hydroxyl of the morphine remains the same in methylmorphimethine, 
and only appears as a phenylic hydroxyl after decomposition of the 
latter base into acetomethyldioxyphenanthrene. 

From these considerations the author proposes for morphine the 

formula OH*OioH 6 <^_ i _ „ - >, in which, however, it 

OH2-CH'NMe-CHa 

is doubtful whether the alcoholic hydroxyl is in the position assigned 
or is combined with the adjoining carbon-atom. L. 1\ T. 

Meconarceine and Narceine Meconate. By B. Merck (Ghem. 
Omtr., 1889, 384, from Fharm. Zeit, 34, 90),—-The meoonareeme 
obtained from Finance consists, according to the author*s analyses, ot 
a solution containing camphor, codeine, and narceine, the bases being 
in combination with an acid soluble in ether, but which the author 
could not identify. The meconarceine obtained in Germany is a 
white powder consisting of a mixture of narceine and meconio acid. 

The author prepares narceine meconate by mixing the acid and 
base in equimolecular proportions, which produces a lemon-yellow t 
acid salt, soluble in hot water, little soluble in alcohol, readily soluble 
in 50 per cent, alcohol, and melting at 126°. Attempts to prepare the 
noi'mal salt from narceine (2 mols.) and meconic acid (1 moL) 
resulted in the formation of products varying in composition, the first 
portions which crystallised out being richer in meconic acid than tho 
last. J, W. L. 

«-Hydroxycinchonine. By E. Jukgfleisch and E. L^’Oer (Oompt. 
rmd., 108, 952—955 ; compare Ahstr., 1888, 380, 508).—a-Hydroxy- 
cjnchonine is obtained by the action of hot dilute sulphuric acid on 
cinchonine, and forms part of the bases which are" insoluble in ether, 
but soluble in dilute alcohol. It is isolated by taking advantage of. 
the comparative insolubility of the hydrochloride, which is readily 
puriSed by crystallisation from boiling water or dilute alcohol. 

<ae-Hydroxycxnohomne, C 39 H 22 N 2 O 2 , crystallises from alcohol in 
colourless flattened prisms, which melt at 252^ with much decomposi¬ 
tion. It is strongly dextrogyrate. In a 1 per cent, solution in 
alcohol of 97", Miv = -hl82" at 18", in an aqueous solution con¬ 
taining 2 mols. HOli [ix]D= 4-210" 76' at 19% , It is^ alkaline to 
litmus and phenolphthalcin, and is insoluble in water, but dissolves 
TmMlf in, alcohol, acetone, benzene, and ohioroform. The solutions 
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o£ its salts are not fluorescent, and ^ive with ammonia a precipitate 
which is soluble in excess. <»-Hjdroxycinchonine is isomeric with 
homoquinine, apoquinine, apoquinidine, and the hydroxycinohonine 
described by Schhtzenberger and Strecker. 

a-Hydroxy cinchonine forms basic salts which are feebly alkaline to 
litmus, and normal salts, which have an acid reaction. Almost all of 
them ci^ystallise readily. The basic hydrochloride^ Ci 9 H 22 N 202 ,HCl + 
H 2 O, forms long, colourless needles, which melt at 280° with decom¬ 
position and are almost insoluble in water and alcohol. The com¬ 
pound is dextrogyrate, and in a 1 per cent, solution containing 
I mol. HCl, [ijft]]) = +174* 37' at 13°. The hydrobromide has similar 
properties, crystallises with the same proportion of water, and melts 
at 282°. The hydHodide crystallises with 1 mol. H 2 O in long needles, 
which melt with decomposition at 230°. The platinochloride is a 
yellow, amorphous substance, insoluble in boiling water; it contains 
I moL H 2 O, which is given ofl: at 110°. The aurochloride is soluble 
in boiling water, from which it separates in yellow needles contain¬ 
ing 1 mol. H 3 O. Half the water is given o:ff at 100°, and the remainder 
at 130°, The basic oxalate crystallises with 2 mols. HaO in slender 
needles, which are only slightly soluble in cold water, and the basic 
tartrate also crystallises. 

The methiodides and ethiodides are obtained by direct combination 
in presence of alcohol. The methiodide forms colourless, anhy¬ 
drous nacreous lamellss, melts at 241—240°, and is much more 
soluble than the corresponding cinchonine-derivative, dissolving 
readily in water and ethyl and methyl alcohols. The dimethiodide 
forms bulky, anhydrous, yellow, prisms, which melt with decomposi¬ 
tion at about 241°; they are somewhat soluble in water, but dissolve 
only slightly in ordinary alcohol or concentrated methyl alcohol. 
The eihiodide crystallises with 1 mol. H 2 O in long striated prisms, 
which become anhydrous at 160°, and melt with decomposition at 
261°. It is less soluble in water than the methiodide, and dissolves 
but slightly in absolute alcohol. The diethiodide forms small, yellpw, 
anhydrous prisms, melts with decomposition at 240°, and is more 
soluble in water than in alcohol. Ethyl bromide yields oorre- 
spoUding derivatives; the first forms colourless, anhydrous needles, 
which melt at 245°, and the second forms slender, colourless needles 
grouped in mamelons, very soluble in water and ordinary alcohol, but 
insoluble in ether and absolute alcohol. 

If A-hydroxycinchonine is heated at 70—80° with two molecular 
proportions of acetic anhydride,' it yields a diacetyl-derivative, a 
colourless resinous substance, which melts at 80—86°,, and volatilises 
in a vacuum. It is insoluble in water, but soluble in alcohol, and 
forms salts which do not crystallise and are usualfy soluble. The 
platinochloride, Oi 9 H 22 AOi]Sf 2 U 3 ,H 3 PtOl 6 + H 3 O, is an amorphous 
ohamois-coioured precipitate, which becomes crystalline in hot water 
and decomposes before melting. 

The fact that <»-hydroxyoinohoniae forms a diaeetyl-derivative, whilst 
pinchonine forms only a monacetyl-derivative, supports the view that 
^-hydroxycinohonine is formed from cinchonine by assimilation of 
water and consequent introduction of another phenol function. ^ 
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New Compoimds of the Cinchona Alkatoids. 

{Gl^. Gentr., 1889, 519 -^ 20 , from Ptem.2^|^34,19 
QMmin^tooJ CsoHMN20j,b03,C6H60 + ’ g solution 

adding an equivalent quantity of phenol to a “,®/°omal 

gallol normal salts have been prepared. v„r.;^iT,P and hvdr- 

^ The phenol acid salts of hydroxyquimne, cinchonidine, and Ujar 
oxYcfrchonidine, behave in a simite manner. ^ ___ 

The following normal ^nlgiates have colour- 

Qmnmeomnol sulphate, (C2oH24^2U2;2>p>'-'3,U7 } 
less needles, little soluble in cold -water; qmmn^aieoM suJJ^e , 
(C 36 H 24 m) 2 ,S 0 .„ 0 jHe 02 + 2 H 3 O, colourless cEde'- 

solution of -which is coloured ve^ H 0 + 5HaO long 

cinchonidineresoTcinol sulphate, (Ci«&J^20)9,S03,C6H602 + ^nL-hn^ 

(•0,sH23N.O)2,SO3,CbH.O 2 + 4iH20, long needles, 
water With ferric chloride the aqueous solution of thq 
rotTounri coloured violet, that Sf the 

and^thatof the pyrogallol-derivative ve^ dark blue, ^^glar 

hydrochloric acid liberates the ^leeule of the phenol, siml^x, 
compounds “^03^6 ol^taiued from iliymol and eugenoL * * 

Hydrastine. By M. Feeoot (Ber., 22, 1 ^ 6 — 1160 ).—Acetic 
anhydride acts ve^ energetically on ]*ydta«tin^zime (to vob, 
-D 627), with the forihation of 3u>eeto}iydrashneozime, CnHisNaUsA^. 
^his substance orystaUises in scales, soluble m 
iXchloric acid."and melts at 121-122^ When he^^d with Mute 
soda it dissolves and forms monacetohydrashneoaime, OnHi 3 «»w»ao -r 
2 H 26 . This forms crystals which melt in their water of 
tion at 90°, lose their water at 100 , and then re-melt at 139 1 0 . 

It is soluble in soda and hydrochloric acid. 

The author has already (ho. 6t.) described the formation o* 0*7" 
hydrastinine by the action of potassium pennangauate in the cold on 
hvdrastine. He now finds that excess of the oxidising agent and 
slight heating carries the oxidation further to hydrastww acid, 
CnHiiB'Os, a substance which is soluble in alcohol and ether, almost 
insoluble in chloroform. It crystallises in flat needles ^ 

164“ It gives no precipitate with silver or lead salts. 
saii,’(CuH,oNOB) 2 Ba + 5H,0, forms white n^dles, soluble in water 
very sparingly so in alcohol. It loses its water of crystallisation at 
130°. when the free acid is melted it gives off carbonic anhydride, 
and yields a crystalline substance melting at 915 > and soluble in 

' ■ soiJ A small quantity of a substance melting, at 260 is also formed. 

When boiled with dilute nitric acid, the acid yields a oryswlme wm- 

V *rvniT!Tif5 8 »ti !2r80 . , ♦ , • 
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the author obtained methylatnine, a-ethylpyridine, and small quanti¬ 
ties of a neutral oxy-compoand, seemingly resembling tropilen, and of 
a hydrocarbon. The two latter are being investigated. These 
results support the theory that ecgonine is a hydrogenised pyridine- 
derivative. ' L. T. T. 

Conversion of Anhydroecgonine into Tyridine, By A. 
Binhorn (Ber., 22, 1362—1368; compare this vol., p. 628).—The 
solution obtained by heating anhydroecgonine with concentrated 
hydrochloric acid, contains methyl chloride, hydrocarbons, ammonia, 
methylamine, and other basic compounds. After removing the 
neuti'al compounds by distilling with steam, the solution is mixed 
with alkali, again distilled with steam, and the distillate (A) shaken 
with ether. The ethereal extract contains a secondary and a tertiary 
base, which can be separated by means of nitrous acid. The nitroso- 
compound is decomposed by boiling concentrated hydrochloric acid, 
yielding a secondary base, the auroMoride of which crystallises from 
hot water or alcohol in needles, melts at 186—IS?*’ with decomposi¬ 
tion, and gives a pyridine base when distilled over zinc-dust. 

The aurochhride^ CrlS’HiajHAuOh? of the tertiary base, crystallises 
in small needles, melts at 212°, and is rather sparingly soluble in 
water. The picrate^ OTNHisjOaHaiN'aOT, crystallises fx'om hot water, in 
which it is very sparingly soluble, in long needles. The hydrochloride 
^ is very hygroscopic* The free base is an, oil, soluble in water, and 

has probably the constitution When heated 

at 280° with concentrated hydrochloric acid, it is decomposed 
into hydrocarbons, methyl chloride, and a mixture of bases, one of 
which forms a nitroso-compound. If this basic mixture is treated with 
hydrochloric acid, the solution evaporated to dryness, and the residue 
distilled over zinc-dust, a pyridine base, possibly pieoline, is 
obtained. 

When the bases obtained by heating anhydroecgonine with hydro¬ 
chloric acid are directly converted into the hydrochlorides, and the 
latter distilled over zinc-dust, hydrocarbons, pyridine, and another 
, oily, base are formed. The pyridine can be isolated by means of the 
auroohloride; this salt, and the platindohloride, were found to be 
identical in all respects with the corresponding compounds prepared 
from ordinary pyridine. ^ , 

The aqueous solution (A) which remains after extracting the 
secondary and tertiary base with ether, contains, two other bases, 
which can be separated by fractionally recrystallising their auro- 
chlorides from alcohol. The one gives a sparingly soluble auro- 
chloride which crystallises in ^long, slender needles melting at 
247—248*’. The other, the principal portion of the mixture, forms a 
readily soluble auroohloride, which sepa^tes from hot water in 
crystals melting at 207*5*; when distilled over zinc-dust, it yields 
pyridine, / ’ ^ 

^ These experiments prove that cocaine is a pyridine-derivative, so 
its constitution imay be consid^ed as aettlem If. S. K. 
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Chemistry of Gluten. By A. Kruger {Ghem. Gentr,, 1889, 
433 — 434 ^ from Bostocher Zeit, 1889, No. 105).—The barium com^ 
pound of gluten was obtained by adding an excess of baryta-water to 
tbe solution of gluten, and then precipitating the excess of barium 
hydroxide with, carbonic anhydride, and finally concentrating the 
filtrate. The salt was not obtained in the pure state, foreign mineral 
matter always remaining with the gluten. 

^-Gluten, obtained from impure commercial gluten by heating it 
with water at 100^ under pressure, combined with more barium than 
a-gluten. Neither could, however, be obtained free from^ foreign 
matter. The specific rotatory power changes from —'167*5'* to 
—186° with the change of a-gluten into /3-gluten, J. W. L. 

Products of the Action of Superheated Steam on Fibrin. 
By E. Neumeister (Zeit. Biol, 26, 57—83).—The albumoses are 
formed from proteids, either by heating them with dilute mineral 
acids, or by the action of ferments like pepsin and trypsin. In the 
present research the products of the action of steam on fibrin were 
investigated. The experiments were conducted in sealed tubes 
raised to the temperature of 150—^160°. There was an abundant 
production of hydrogen sulphide. In an hour’s time, the fibrin was 
dissolved *, the solution was opalescent, and there was no coagulation 
on boiling it. On saturating it with sodium chloride,.,a precipitate 
.was obtained; this was filtered off, and on making the filtrate strongly, 
acids another precipitate was obtained. These two precipitates did not 
consist of ordinary albumoses, but of substances to which the names 
atmid-albuxnin and atmid-albumose are respectively given. Bach 
was obtained pure by dissolving it in ammonia, neutralising wilh 
bydrochloric acid, and removing the salt by dialysis. Ammonia was 
nsed, as ammonium chloride was found to be more easily removable 
by dialysis than sodium chloride. The solution was then concen¬ 
trated, the proteid precipitated by alcohol, washed with alcohol and 
ether, and finally dried. Smaller quantities of the same substances 
were obtained by simply boiling fibrin or white of egg for several 
hours with water. After separation of the atmid products small 
quantities of peptone remained in solution. 

Atmid-albumin is soluble in distilled water; on boiling there 
is no coagulation, or only an opalescence of the solution if concen¬ 
trated, It is precipitated by nitric acid; on heating this does not 
disappear, but dissolves in the hot liquid on the addition of more 
nitric acid. This clear solution does not become cloudy on cooling. 
On adding still more nitric acid there is a further precipitate, which 
like an aibumose dissolves on beating, and reappears on cooling. 
It is precipitated from neutral solutions almost completely by satu¬ 
ration with sodium chloride; iu a faintly acid solution it is com¬ 
pletely precipitated by this salt. Saturation with ammonium sul¬ 
phate causes complete precipitation independently of the reaction. 
It is fui*ther characterised by being precipitated by dilute a^^etic, 
hydrochloric, and other acids; the precipitate is soluble in excess of 
the reagent. With copper sulphate and sodium hydroxide, it gives 
violet colour tlxat albumin shows, . MiUon^s reagent gives only a 
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faint coloration. Lead salts and sodinm hydroxide give no black 
coloration* Atmid-albumin is soluble in urine, and a proteid with 
similar properties was described in a case of morbid urine by 
Thormahlen {ViTchow's Archiv, 108, 322). Atmid-albumin is pi^o- 
bably the same substance as that described by Krukenberg in a 
similar investigation as anti-albuminoid (SUz. Jena GeselL Med, 
Natunoiss,^ 1886). 

Atmid-albumose is only precipitable by sodium chloride in a strongly 
acid solution. It is also completely precipitable by saturation with 
ammonium sulphate. It is precipitable by nitric acid like the primary 
albumoses; it is precipitated by copper sulphate, but soluble in 
excess. It gives the biuret reaction; it gives a well-marked colour 
with Millon’s reagent. Like its mother substance atmid-albumin, it 
is precipitated by dilute acids, the precipitate being soluble in excess. 
Elementary analysis gave the following results:— 

0. H. N. S. O. 

Atmid-albumin.,,. 48*58 ‘7*62 14*43 0*39 28*98 

Atmid-albumose .. 48*40 7*55 13*58 0*37 3010 

Both substances resisted very strongly the action of the digestive 
Juices 5 but by means of dilute sulphuric acid, deutero'-albumose and 
peptone were obtained from each* As one would expect from their 
behaviour to pepsin, both substances, when injected into the circula¬ 
tion of the dog, were excreted in the urine in an unchanged condition, 

W. D. H. 


Physiological Chemistry. 


Change of Substance in the Horse at Rest and at Work. 

Bv K ZuNTZ, G. Lehmann, and O. Hagemann {Bied. Gentr.^ 18, 293— 
296).—Respiration experiments were made with horses at rest and in 
motion, the expired gases being collected by means of a brass mask 
over the horse’s mouth, and examined. In some cases tracheotomy 
was performed, and the gases obtained directly from the trachea. The 
apparatus used for making the horse do the desired amount of work 
was a specially constructed treadmill. This and the other apparatus 
used are fully described with sketches in the original paper (Landw, 
Jahrhy 18, 1—156). In some experiments the expired air contained 
more oxygen and less carbonic anhydride when the horse was working 
than whei^ at rest; in other cases the reverse was observed. During 
the period directly following work the rate of respiration remained 
still much above the normal rate, but there was no increased oxida¬ 
tion, the oxidation becoming normal the moment the work ceases. 
Hence the amount of oxygen in the expired air is high, and that of 
Carbonic anhydride very small during this period. The oxygen deficit 
is, howeyer, more diminished than the amount of carbonic anhydride; 
this, is due to the fact that the> lessened pressure of carbonic anhy- 
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dride in tbe lungs gives rise to an increased evolution from the blood. 
In this way the whole body becomes poorer in carbonic anhydride. 

Determinations of oxygen consumed and carbonic anhydride pro¬ 
duced by horses at rest and working gave di:ffierent results with 
different kinds of work; in nearly all cases in which two periods of 
work follow one another, the second period gave rise to a less con¬ 
sumption of oxygen j and less prod action of carbonic anhydride, so 
that the production of work takes place with greater economy after 
a period of activity. 

There is no constant relation between the consumption of substance 
and amount of work; the whole organisation of an animal, its indi¬ 
vidual and periodically difevent behaviour, variety of feeding, &c., 
make great differences in the economical use of its strength, even in 
doing the same work. N. H. M. 

Digestion of Elastic Fibres and Allied Structures. By A. 
Ewalo (Zeit JBioL, 26, 1 —56).—Elastic fibres from the Kgmimtum 
nuchce of the ox were subjected to tryptic digestion. The digestive 
fluid (prepared according to Kiihne’s method) completely dissolved 
fibrin in 3—5 minutes. In the experiments, putrefaction was pt*e- 
vented by means of thymol. The pieces of ligament were placed in 
small test-tubes, the digestive fluid added, ana micrbscopical exami¬ 
nations were made of the elastic fibres at interyak,' At iO® np 
change took place until one hoar and a-half had elapsed; then in the 
thickest fibres cross markings were visible in the central parts; these 
were really small vacuoles. They increased in number and size, until 
in six hours a central canal was hollowed out along the fibre; and 
after 24 hours the entiire fibre was dissolved. The smaller fibres, in 
whieh the more difficultly digestible outer shell is present in pi^opor- 
tionally greater amount, were digested somewhat more slowly. At 
the onlinary atmospheric temperature digestion also took place, but 
much more slowly. If instead of the fresh fibres, pieces of the liga¬ 
ment were used which had been previously boiled, or treated with 
0*2 per cent, hydrochloric acid, or with alcohol, it was found that 
they were much more easily digestible. In peptic digestion the 
most marked difference found between it and tryptic digestion was 
an intermediate swollen condition of the fibres, which occurred 
before they were dissolved. This swollen material is, howevei*, not 
collagenous, as Pfeuffer {Arch, mihr. Amt., 16, 17) has considered. 
Putrefaction was found to produce the same cross markings in the 
elastic fibres as tryptic digestion. From these experiments, the con¬ 
clusion is drawn that an elastic fibre consists of two substances; both 
are digestible by trypsin and by pepsin at 40“; one is strongly 
refracting, and dissolves easily in cold acid solutions of pepsin; the, 
other is not dissolved, but only swollen in the cold by acili solutions 
of pepsin. If the fibres are just subjected to tryptic digestion for a 
short time, peptic digestion in the cold then produces a simple solu- 
^on without preliminary swelling. 

..’ Pieces of elastic ligament were placed in various reagents, an^ 
:of digestive fluids on such fragments was then inyesth 



PEYSIOLOaiCAL OHE.\nSTRY. 913 

0*5 per cent, osmic acid coloured tiie fibres a jellowisb-brown, but 
otherwise produced no change in them visible with the microscope. 
Tryptic digestion produced much more rapid solution of these than 
of the fresh fibres; but they were quite insoluble in peptic fiuids. 
After treatment with pepsin solutions, however, they were found to 
be as digestible as fibrin in trypsin solutions. Stronger solutions of 
osmic acid (2 per cent.) first cause a swelling of the fibres to three 
or four times their original bulk; in these conditions they were seen 
to be made up of concentric laminae of alternately darkly and lightly 
stslined substance. Later, they were entirely dissolved. 

MiiHer’s fluid and chromic acid (-^ per cent.) in the dark, were 
found to produce no great difference in the digestibility of the elastic 
fibres, either with regai^ to pepsin or trypsin; but the same strength 
of chromic acid solution in the light rendei’ed the tissue quite indi¬ 
gestible in solutions of trypsin, although in solutions of pepsin it was 
still digestible. A concentrated solution of picric acid was found to 
produce little or no effect on the digestibility of the tissue. 

A similar series of observations was made on the sarcolemma of 
muscle fibres, on the basement membrane of the gastric glands, and 
on ordinary connective tissue fibres. The chief comparative results 
are collected together in the following table:— 




Effect of tryptic digestion on 


Treatment before 
, tryptic digestion. 

Elastic 

fibres. 

Sarcolemma. 

Basement mem¬ 
brane. 

White connec¬ 
tion tissue 
fi-bres. 

Without treat¬ 
ment 

Digested, *.. 

1 

First swollen, 
then di¬ 
gested 

Same as sarcolemma, 
only more slowly 

Not digested. 

Boiled.. 

Digested.... 


Digested without 
preliminary swel- 
ling 

Digested. 

Alcohol .. 

Digested.... 

First swollen, 
then di¬ 
gested 

Same as sarcolem-, 
ina, only more 
slowly 

Not digested. 

Alcohol, then 

boiled 

Digested.. •«i 

j 

Digested 
without pre- 
liminary 
swelling 

Digested 

Digested. 

Osmic acid, 0*6 
per cent. 

More easily 
digested 

ISTot digested 

JSfot digested.. 

Not digested. 

Osmic acid, 0*6 
per cent,, then 
boiled 

Mora eatsily 
digested 

]5fot digested 

Not digested 

Dig^ted. 


W, D, H. 


Composilfion amd Digestibility of soms Poods, with Obser- 
tatioais on the DeteminatioB of Digestibility of Protein and 
Carbohydrates. By W. A. Jokmst, J. M. Baetlett, and L. H. 
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Merrill {Bied. Gentr., 1889, 296—308, frcim Agricultural Science, 2, 
283—302).—=Tbe digestibility of foods was detemined by experi¬ 
ments with sbeep, and also by digesting tbe finely-ground substance 
witb pepsin and pancreas juice at 40® for 24 hours. Tbe latter 
method gave, witb some exceptions, higher coefficients for albumin 
than the experiments with animals, which is partly due to the whole 
nitrogen of tbe excrement being taken as indigestible albumin. It is 
therefore necessary to determine, if possible, bow much of the nitro¬ 
gen of the excrement was contained in the really indigestible portion 
of tbe food, and how much is present as bile constituents, <&c. The 
methods employed were: (1) Successive treatment of the fyeces with 
ether, alcohol, and hoi water; (2) the same treatment, followed by 
extraction witb cold lime-water; (3) digestion with gastric juice. 
Tbe nitrogen in the residue was then determined. The results 
obtained by four methods are given. (A) experiments with animals; 
(B) tbe same corrected by treatment of tbe faeces by method (2) above; 
(0) tbe same corrected by treating tbe faeces with js^strio juice; 
(D) artificial digestion of the food with gastric juice and pancreas 
extract. The results vary very much, but the method B seems to 
he the most satisfactory; by method C too much nitrogen may be 
extracted. 

The non-nitrogenous constituents of food, the readily digested 
carbohydrates, on the one hand, and the substances difficult to digest 
on the other, were determined in several foods, and also in the fasces 
of animals fed with known amounts of the foods. From the results 
so ob^ined the amount of sugar and starch, and of non-nitrogenous 
constituents (not sugar and starch) digested, are calculated. 

N, H. M. 

Amount of Urea iu Blood and Muscle. By Gr:6hant and 
Quikquaod (Oo^opit. rend,, 108,1092—-1093).—50 grams of chopped 
rabbit muscle was allowed to remain in contact with alcohol over¬ 
night and the latter was then squeezed out and evaporated on a 
water-bath. The residue was dissolved in water, placed in the , re¬ 
ceiver of a mercury pump, and treated with hypobromite. The 
results obtained are expressed in milligrams of urea per 100 grams of 
substance:— 

1 . 2 . 

Blood ........... 35*1 98*2 

Muscle ..... __ 37*8 107*2 

Most probably the formation of urea takes place in the muscles. 

The difierences are still greater if allowance is made for the fact that 
the proportion of solid residue in muscle (22*1 per cent.) is srreater 
than in blood (17*3 per cent.). ^ ^ 

The muscle of the ray contains 50 times as much urea as the 
muscle of tbe rabbit. 0^ jg 

Composition of Milk produced on English Dairy Farms. Bv 
,F. YxwM Soy, Agr. Soc, [2], 25,180-^202).—The paper con¬ 
tains the results of analyses of 84,746 samples of milk made from 
ipl—1888., The milk supplied to London comes from at least half 
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the English counties, and is therefore fairly representative. The deter¬ 
minations were : Total solids, non-fatty solids (important as being the 
most constant factor), and fat, which is the most valuable constituent. 
The non-fatty solids contain, with little variation, six-twelfth parts of 
milk-sugar, one-twelfth part ash, and five-twelfths proteids, rather 
more than two-thirds of the latter being casein, The results are 
shown in curves, the most striking features of which are the great 
uniformity of the non-fatty solids and the rather large variations in 
the percentages of fat which cause the total solids to fluctuate to 
about the same extent. The best milk is obtained in November, when 
most cows give a limited amount; in the spring months there is an 
increased flow of milk of a poorer quality. The composition of morn* 
ing and evening milk is also shown in diagrams: the evening milk is 
almost invariably the richer, and this difference is ascribed to the 
ineqnality of the intervals between the two milkings. 

Notwithstanding the variations in the milk, the sp. gr. of the mixed 
yield of several cows rarely falls outside the limits of 1*030 and 1'034, 
and this is explained by the fact that the higher percentage of fat, 
which tends to lower the sp. gr., is generally accompanied by an in- 
leased amount of non-fatty solids exercising an influence in the 
opjiosite direction. Even in the case of milk of individnal cows there 
are comparatively few exceptions, and of these by far the greater 
number are not lower than 1*029 nor higher than 1*035. The lowest 
and highest figures observed were 1*0240 and 1*0865 respectively. 

N. H. M. 


Chemistry of Vegetable Physiology and Agriculture* 


Alcoholic Fermentation of the Juice of the Sugar-cane. By 
V. Mauoaxo {OompL rend,^ 108, 955—957).—When the Juice of the 
sugar-cane is allowed to ferment spontaneously in tropical climates, 
the ferment which develops consists of vexy brilliant, rounded cel¬ 
lules impregnated with granules. They are Smaller than beer yeast 
and are isolated instead of being arranged in chains and bunches. 
This ferment retains its individuality, even after sevei^al cultivations, 
so long as it remains in the same medium. In liquids very rich in 
sugar, or in solutions containing starch or dextrin, it changes into a 
mycelium, the filaments of which invade the whole li<|uid. If, how¬ 
ever, the mycelium is put back into the ordinary Juice of the .sugar¬ 
cane, it returns to the original form, lu alt industrial fermentations, 
and especially in those which take place slowly or in presence of an 
excessive supply of air, simultaneous presence of yealst and mycelium 
is observed. 

The ferment shows a maximum activity at 30—35®, a,nd is very 
sensitive to a reduction of temperature. Even at 18—20® fermenta¬ 
tion is much slower, there is a tendency to acidify, and the yield of 
alcohol is but moderate. The best yield of alcohol is obtained with 
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liaaids containing 18 to 19 per cent, of sugar, wbieli is the mean 
Snt TeseS: in the juice of the cane. The ferment secretes a 
S^e Sh inverts the saccharose. When the liquid IS distilled, 
a gas with adiagreeable odour is evolved 

of^pure methyl alcohol. This is followed by ethyl ? V . 

decree of puri^. The last fractions contain no higher alcohols, hut 
have a disagreeable flavour owing to the presence 
whicb is insoluble in water and with alkalis forms salts which are 
liuhle in dilute alcohol. It can he separated by taking advantage 

°^The yield o/aloohol by spontaneous fermentation is inferior 
obtained with beer yeast. Neither f 

formed, but the liquid always contains mannitol equal to a^ut 1 
per cent, of the sugar decomposed. 

Alcoholic I'ermentation of Milk. By MARTiNiWD (Oompt rend., 
108 1067—1069).—^Under suitable conditions alcoholic fermentation 
of the sugar and coagulation of the milk take place 
yeS, induding that described by Duclaun {An^. ImUtni F^tem, 
December, 18&7). If a 10 per cent, solution of glucose or nmltose is 
TT^iTPd with 10 to 80 per cent, of milk, and Duolaux s yeast 
cUramvees cereowim, elUpsoidens, pastorianus, or apiottlaius 

the milk coagulates ih from 17 to 60 hours. The same result is ob¬ 
tained with, saccharose, except with IS. aptoulaius^ a result due to the 
absence of invertin in S, apiculatus. Coagulation is not due to the 
formation of an acid, since a solution of the fermented sugar cannot 
coaffttlate milk after filtration through a Ghamherlaud s filter. ^ 

With Duclaux’s yeast, the time required for the coagulation Oi milk 
varies with the quantity of added water. Pure mip, or milk with 
less th «n 2') per cent, of added water, does not coagulate, but m other 
cases coagulation takes place after a time which is shorter the 
greater the proportion of water. With 80 and 90 per cent, of water, 
however, coagulation does not take place. The quantity of alcohol 
produced decreases as the proportion of water increases. If the 
dilnted milk is mixed with 10 per cent, of fermentable sugar, coagu¬ 
lation takes place in all oases, the time required being longer the 
greater the proportion of water. 

When milk is filtered through a Ohamherland s filter, it becomes 
turbid before any appreciable qiiantity of alcohol is formed. _ With 
the same milk not filtered, coagulation is not sudden, but a precipitate 
of casein forms and increases until fermentation ceases. Precipitated 
casein, dissolved,in a solntion of sugar and filtered through Chamber- 
laud’s filter, shows the same phenomena when fermented. The fact that 
the action on soluble casein, suspended casein, and precipitated casein 
is the same, is readily explained by assuming that in milk there is 
only one albuminoid. C'' H. B. 


qomposition of Vegetable Cell-membrane. By B. Sostimh 
,(® 07‘.,-22, 1192—1,196; compare Beiss, this yol., p. 687).—It Im 
nreyipusly shown (compare Sohulsse and, Steiger, Ahstr,, 1887, 
seeds of the yellow lupine, cbntain an,insoluble :;oarbo- 
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Ljdrate (paragalactin) wliicli, •when boiled with dilute sulphuric acid, 
is conveipfced into galactose. This carbohydrate occurs in the thickened 
walls of the cells of the cotyledons, and serves as a reserve material 
which is used up in the germination of the seed. 

Carbohydrates, insoluble in water, which resemble paragalactin in 
this, that they are readily converted into saccharoses by dilate mineral 
acids and into mucic acid by nitric acid, are widely diffused in the 
vegetable kingdom. They occur generally in the seeds, for example, 
in the soja-bean, peas, vetches, field-beans, cofEee berries, date stones, 
young red clover, lucerne, and in the hard parts of the cocoa and palm 
nut. The carbohydrates can be isolated by extracting the finely• 
divided seeds with ether, treating the residue first with cold dilate 
potash and then with water, and it starch is present removing it with 
extract of malt. The residue is boiled for an hour with 5 per cent., 
sulphuric acid, the solution separated from insoluble substances, 
diluted, boiled again for some hours and freed from sulphuric acid by 
means of barium carbonate. The filtrate is evaporated, the residue 
extracted with warm alcohol and the alcohol slowly evaporated. All 
the sugar solutions obtained in this way yielded, on oxidation with 
nitric acid, mucic acid in larger or smaller quantities, so tliat galactose 
was present in every case. In two cases (coffee berries and soja- 
beans) the sugar which first separated from the alcoholic solutiou was 
isolated and obtained in a pure condition; its rotatory power was 
identical with that of galactose, but many, if not all, the solutions 
most probably contained seminose (compare Beiss, loo. cit) as well as 
other saccharoses. In several seeds the authors found carbohydrates 
which, on hydrolysis, gave arabinose and similar compounds. 

That the insoluble carbohydrates referred to above are really con¬ 
stituents of the cell-wall was proved by microscopic observations. 
The thickened cell-walls of the cotyledons of the date, cocoa-nut, 
palm-nut, coffee berry, and seeds of leguminosee, from which the fat 
and albuminoids bave been removed as described above, resist the 
action of ammoniacal copper oxide solution, and.only give a slight 
coloi*ation with iodine and zinc chloride; but if the carbohydrates 
have been removed by heating with dilute acids, the residual portions 
of the cell-wall generally dissolve easily in the ammoniacal solution 
and give a distinct coloration with iodine and zinc chloride, 

Thtese results show that the cell-membrane of the seeds investigated 
contains several carbohydrates, as well as the substance which is called 
cellulose; the former differ from the latter in being insoluble in 
ammoniacal copper oxide solutions and in being far more readily 
converted into saccharoses, other than dextrose, by acids. 

F, S, K. 

jSfote .—^According to Fischer and Hirschherger (this voL, p. 687) 
seminose is identioaT with mannose. A. J. G. 

Physiology of Taxmm, Bj G. Keitts (Biad. Omir.^ 18, S30— 
334) .—The formation of tannin in leaves depends on the presence of 
light and carbonic anhydride: the outer leaves^ of a plant exposed to 
direct sunlight will contain far more tannin than the inner leaves, 
LYI. ,' , 6 q 
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Leaves wbicL are not j^reen are not capable of produoiu^^ t inn in. It 
must not, However, be asvsumetl tliat tannin is a product of assimila¬ 
tion of the cblorophyll-grains, inasmucli as there are innumcrabio 
plants which, assimilate carbonic anhydride without over producing 
tannin; and oak, willow, and alder leaves assimilate in dull we«ithei* 
without the amount of tannin being increased. The taiiuin })roduccd 
in the leaves passes into the bianchcs and roots, and there is no 
experimental evidence to show that the tannin which has once passed 
into the rhizome undergoes further change; there is rather an 
increase in the amount of tannin in the rhizome through a production 
in the dark. 

With regard to the use of tannin to leaves, the author is inclined 
to view it as a protecting agent either to prevent the plant from 
being eaten or to prevent rotting, &c. 

Falling leaves contain as much tannin as they did during their 
best time of growth, indicating that the leaf tannin is of no value to 
the plant. 

Dmdng germination in the dark of seeds containing tannin (such as 
the seeds of oak and horse-chestnuts) there is no diminution, but an 
increase in the amount of tannin. 

There is not yet sufficient evidence to show whether tannin is 
produced from non-nitrogenous substances, or whether it is formed in 
the conversion of nitrogenous compounds into albuminoids. It scorns 
probable that aromatic compounds may be formed in the production 
of albumin, some of which are used in the building up of albumin 
molecules, whilst others yield tannin. N. H. M. 

Cane-sugar from Maize. By J. H. Wasubcbn and B. Tonr.Ms 
(Ber., 22, 1047—1048).—The authors have succeeded in isolating 
crystalline cane-sugar from ripe maize, and also, bat in rather larger 
quantities, from ripe American sweot-maize. F. g. K, 

A Volatile Base from the Boot of Cephaelis Ipecacuanha. 

ByE M Arndu (0/?m Cenfr., 1889, 433, irom Zeit, ohlnr, Apoth, 
Vereim, 27, 129).—By distilling the pulvciised root with sodium 
carbonate, a little feiric chloride and water, an alkaline distillate is 
obtained, while a white crystalline substance is deposited in the 
condenser. The distillate is yellow, fluorescent, and Bmclls of 
ammonia. When evaporated with hydrochloric acid, and the rosiduo 
heated with strong sodium hydroxide solution, a volatile subshinco 
having the smell of trimethylamine, is obtained, [f iiie residue is 
heated with barium hydroxide instead of sodium hydroxide, the 
distillate has no smell of trimethylamine. It is alkaline, and leaves 
a crystalline, fluorescent residue when evaporated spontaneously. The 
hydrochloride of the new base crystallises in octabedrons, which 
fluoresce. The nitrate does not crystallise. The plat mooli lorido is 
yellow; the potassio-mercurio iodide is white; Nesslor’s reagent pro¬ 
duces a yellowish-red precipitate, and iodine solution an amorphous 
brown precipitate. j wf L. ^ 
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Colouring Matters of Fungi. By W. Zopf (Ohem. Centr., 1880, 
291-293, from Bot Zeit, 1889, 53—61, 69—81, 85—92).—The 
fuDgus, Pohjporns hispidus^ contains a beautiful yellow, resinous 
substance which much resembles the gamboge of Garcinia morella in 
many of its reactions, and the author names it therefore fungus- 
gamboge. Another, a yellow or greenish-yellow substance, occurs in 
the same fungus, and also has an acid character. 

In the hymenium of the teleplioria, a colouring material, composed 
of at least three difEerent substances, is found. It includes telephone 
acid^ a beautiful red dye, a yellow non-crystalline substance, and a 
yellow resin acid. The polyporus, Trametes cinnabarina, contains 
two beautiful yellow substances, the one forming cinnabar-coloured 
crystals, the other being probably a resin. These substances all 
occur in the hymenium. 

The author has found a lipochrome in Bacterium egregium, an 
orange-yellow, fatty substance. The alcoholic solution shows an 
absorption band at F, and a weaker one between F and G in the 
spectrum, corresponding with those of the spectra of anthoxanthine 
and the fatty colouring material of the uridmecs^ The formation of 
the lij)ochrome occurs independently of the presence or absence of 
light. J. W, L. 

Gluten in Wlieat. By A. Gatellirr and L. L’Hote (Compt 
rend,, 108, 1018—1019 and 1064—1066).—Three samples of wheat 
fi*om difEerent localities wei’e examined, with the following results :— 

Nitrogen. ' Gluten. 

American .... 2*31 14*44 

Ferte-sous-Jouarre. 1*98 12*37 

Vitry-le-Fran 9 ois... 1*96 12*26 

Two different species of wheat were grown at Luzancj under 
precisely the same conditions of soil, previous crop, manure, &c.; tlie 
species Victoria gave 2*01 of nitrogen or 12*66 of gluten, and the 
species Bordeaux 1*94 of nitrogen or 12*12 of gluten. 

A lar^e number of species was grown near Meaux, after a urop c f 
beet which had been treated with farmyard manure and sewage, the 
wheat itself being manured with 400 kilos, of phosphatic guano per 
hectare 


(1.) (2.) (3.) (4.) (5.) (6.) 

Mtrogen .... A*63 2*27 1*82 1*82 1*64 1^82 

Gluten,..,... 9*56 14*18 11*37 11*37 10*25 11*37 

(7.) (8.) (9.) (10.) (11.) (12.) 

mtvogBn .... 1*70 1*76 1*82 1*66 1*77 1*92 

Gluten ....... 10*62 11*00 11*87 10*31 11*06 12*00 


(1) Bearded Australian, (2) March wheat of Brie, (3) Red Scotch, 
(4) Dattel, (5) Guimel, (6) White Chiddam, Belotour ka, 
(8) Bergueg, (9) White Victoria, (10) de Hoe, (11) Roseau, (12) de 
Or6py. ' 
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The extreme variations are from 9*56 to 12*00 per cent, of gluten j 
tbe March wheat of Brie may be regarded as abnormal. Thei^e is no 
relation between the weight of the crop and the richness of the grain 
in gluten, just as there is no relation between the weight of beet 
crops and the proportion of sugar which they contain. 

45 varieties of wheat obtained by crossing, grown under similar 
conditions in 1887, gave as a maximum percentage of gluten 19*38, 
and as a minimum 14*81. In 17 varieties grown at Oapelle, 
P. Desprez found a maximum of 13*6 per cent, of gluten and a 
minimum of 9*39. 

Four varieties grown on two different soils gave the following 
results:— 



Red. 

White Tietoria. 

Bergues. 

Shireff. 

At Ferte-sous-Jouarre 

17*31 

17-68 

16-18 

16-12 

At Oapelle... 

1361 

12-58 

13*10 

9-89 

Difference.... 

3-70 

5-10 

3 08 

6-23 


Three other varieties gi'own at Fert6-sous-Jouarre, in a soil con¬ 
taining phosphoric anhydride 3*050 grams, and nitrogen 2*230 grams 
per Mlo., and at Luzancy, in a soil which contained 1*030 grams of 
phosphoric anhydride and 1*520 grams of nitrogen per kilo., gave the 
following results:— 

Shireff- Hungary Belofconr 

Hungary. Shireff. ka Shireff. 

At Fert4-sous-JouaiTe ... 15*75 16*43 15*31 


At Luzancy .. 13*18 11*87 12 81 

Difference........ 2*57 3*56 2*50 


It follows that different varieties grown in the same soil, and t^ 
same variety in different soils, may contain very different amounts of 
gluten. English wheat as a rule is poor in gluten, whilst that grown 
on rich nitrogenous earths in America and Australia is rich in gluten. 
The latter wheat forms grains which are elongated instead of 
rounded. A large yield of wheat containing a high percentage of 
gluten is secured by selecting good seed and growing it in soil which 
contains a sufficient but not excessive supply of nitrogen. 

C. H. B. 

The History of a Field newly laid down to Permanent 
Grass. By Sir J. B. Lawbs Boy. Agric. 8oc. [2], 26, 1—24). 

’—The soil of the field is a heavy loam with reddish-yellow clay sub¬ 
soil and chalk below. The field had been under arable culture until 
1856. After the first few years, the plan adopted for manuring was 
to apply London dung every other year, occasionally every third yeai', 
and artificial manures (superphosphate, potassium sulphate, and 
sodium nitrate) every year, with one or two exceptions. The former 
was to maintain the character of the herbage; the latter to secure a 
good yield of hay. With regard to sodium nitrate, the best results 
were obtained by using two-thirds owt, per acre; a larger amount 
^ve a too stemmy and almost exclusively grassy herbage. By 
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judicious manuring tlie yield, of hay has been considerably increased, 
and af the same time there has been a gradual improvement in 
the condition of the land'. With regard to the constituents 
supplied in the manures and removed in the crops, considerably more 
nitrogen and phosphoric acid were supplied than were removed in 
the crops, but the amounts of potash supplied and removed were 
about the same. The average amounts removed per acre are: nitrogen, 
58^2 lbs.; phosphoric acid, 15'5 lbs,; and potash, 62T lbs. The 
exhaustion of potash is thus very great, and it is important that it 
should be made up again. The loss of phosphoric acid and potash 
by drainage is not appreciable, and although nitrogen applied as 
nitrates or ammonium salts, and even in organic matter to arable 
land, may suffer considerable loss in wet seasons, and when no crop 
is growing, it is probable that the loss of nitrogen will be much less 
in the case of mixed grass land. An excess of dung applied to 
arable land or to water-logged soil may lose through evolution of 
free nitrogen. 

Changes wUMn the Soil in the Formation of the Meadow ,—Arable 
land after the removal of a grain crop contains a very small amount 
of roots; in the case of barley, four soil samples showed an average of 
536 lbs. per acre in the surface soil 9 inches deep. Of above ground 
residue, or stubble, there was 1104 lbs. per acre. The niti'ogen in the 
stubble and roots together amounted to about 8^ lbs. per acre. In 
the same field, but with clover, there was a much greater amount of 
above and underground residue, and the two together contained over 
90 lbs. of nitrogen per acre. In old grass land, the average amount 
was 16601 lbs. of vegetable matter, containing about 125 lbs, of 
nitrogen per acre in the 9 inches of surface soil. With regard to the 
soils themselves, the soil of the barley land (9 inches deep) weighed 
2600000 lbs. per acre, excluding roots, stones, and moisture, and 
contained 3682 lbs. of nitrogen (= 0*1416 per cent,). The dry clover 
land soil contained 4072 ihs. of nitrogen (= 0*1566 per cent.) The 
same bulk of grass land soil weighed only about 2000000 lbs.; it con¬ 
tained 0*2346 percent, of nitrogen, so that the total nitrogen amounted 
to 4692 lbs. per acre. With the increase of nitrogen in the conver¬ 
sion of arable into grass land, there is also a considerable increase in 
the amount of carbon. Whilst the Rothamsted arable land contains 
only 10 or 11 parts of carbon to 1 of nitrogen, the soil of the grass 
plots contains about 13 or 14 parts of carbon to 1 of nitrogen. 

The following table shows the constituents in lbs. per acre in the 
first 9 inches of the soil of the meadow in 1879 and in 1888. In 
1879 the numbers are tbe mean of those furnished by six samples, 
and in 1888 by five samples from different parts of the field:— 



Original 

soil. 

' Stones, 
&o. 

Boots, 

&c. 

Water, 

Fine, dry 
soil. 

j jsfitrogen. 

1879.. 

1888.. 

sesTeo® 

3366916 

907618 

904387 

11561 

10400 

769846 

S4S150 

2008684 

1908978 

lbs. 

4097 

4604 

per cent. 
0-2041 
. 4-2414 







922 


ABSTKAOTS OF CHEMICAL PAPERS. 


In 1888 there waf3 about Si^OOOO lbs. less of original soil per acre, 
and nearly 100000 lbs. less diy soil (corresponding ^\ntb about 5 per 
cent.) than in 1879. As regards the nitrogen there has been a gain 
of 507 lbs. per acre in the nearly 10 years. 'No samples were taken 
from the field before 1879, but from many results obtained from 
other fields, it may be assumed that at the commencement (1856) tbe 
surface soil (9 inches) wonld contain abont 0*14 per cent, of nitrogen. 
But the weight of fine dry soil to the depth of 9 inches would, when 
arable, he about 2400000 lbs. per acre instead of about 2000000 lbs. 
a.s at present. It is thus necessary to deduct 400000 lbs. (one-sixth 
of original weight), and to deduct the amount of nitrogen it wonld 
contain from the total, and calculate the percentage in the remaining 
upper 2000000 lbs. Taking the original 2400000 lbs. at 0T4 per 
cent, of nitrogen, the total amount to the depth of 9 inches would be 
3360 lbs. per acre. Assuming the lower inch (or one-sixth) to 
contain only 0*08 per cent., tbe amount of nitrogen to be deducted 
would be 320 lbs., so that the upper 2000000 lbs. of the fine, dry 
soil would contain 3040 ibs. of nitrogen (= 0*152 per cent.) in 1856. 
Having got an estimated percentage and total amount of nitrogen in 
2000000 lbs. of soil in 1856, and actual determinations in the same 
amount of soil in 1879, it is necessary to correct the results obtained 
in 1888 (when the same bulk of snrfe^ce soil weighed little more than 
1900000 lbs.) in order to he able to compare the amounts of nitrogen 
at different dates. Assuming that lOOUOO lbs. deficiency of weight 
in 1888 being subsoil would contain about 0*09 per cent, of nitrogen, 
the calculation is as follows:—91000 Ihs. of subsoil contains 82 lbs. 
of nitrogen, which added to 4604 (the amount by actual determi¬ 
nations in 1908978 lbs.) gives 4686 lbs. in 2000000 lbs. of soil 
con^esponding with 0*231 per cent. These results show that there 
was an average yearly gain (independently of the visible and separated 
vegetable matter) of 45*7 lbs. per acre from 1856 to 1879, and of 
59*9 lbs. over the last 10 years. The average gain over the last 
23 years has been nearly 62 lbs. per acre. Of this amount a portion 
is due to excess of nitrogen supplied in manure over the amount 
removed by the crop; other sources of nitrogen are the cake or com 
given to cattle feeding off the second crops (reckoned at 5 lbs, per 
acre), and the combing nitrogen in rain, &c. (reckoned at 6 to 10 lbs. 
per acre). 

There is, however, still a certain amount of gain not accounted for, 
the soimce of which must be either in the subsoil, or the air, or both. 
There is much experimental evidence indicating that some leguminous 
plants derive a considerable quantity of nitrogen from the subsoil, 
and there seems no i*eason to doubt that the deep-rooting plants of 
the mixed herbage of grass land, whether leguminous or otherwise, 
may also avail themselves of subsoil nitrogen. The nitrogen so 
gained from the subsoil will be left in the surface soil. It is, indeed, 
very probable that the greater part, if not all, the nitrogen in question 
is due to nitrogen of the subsoil. That agricultural plants do not 
themselves directly assimilate free nitrogen by their leaves may be 
safely concluded fi^om the results of expenments of Boussingault and 
of those made at Eothamsted. On the other hand, Hellriegel and 
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Wilfarth’s experiments (this vol., p. 640) indicate that the free 
nitrogen of the air is assimilated by some leguminous plants under 
i he influence of micro-organisms in the soil; and experiments with 
peas recently made at Rothamsted also seem to indicate a gain of 
nitrogen beyond that supplied in a combined form. Should it be 
flu'dly established that such an action does take place, it is obvious 
that part at any rate of the gain of nitrogen by the soil of grass land 
may be due to the free nitrogen of the air. 

Determinations of carbon made in mixtures of the soil samples 
collected in 1879 and in 1888 respectively show a very slight increase 
in the relation of carbon to nitrogen at the later date, the amounts 
being 11*73 carbon to one of nitrogen in 1879 and 11*77 in 1888. 

ColleoHon and Preparation of Soil Samples. —steel frame 12 by 
12 inches and 9 inches deep is driven down into the soil until its 

upper edge is level with the surface of the soil. All above ground 

vegetation is then out off as closely as possible with scissors. The 
soil within the frame is then removed exactly to the depth of the 

frame and immediately weighed. It is then partially dried and 

mechanically separated by a series of sieves, all visible vegetable 
matter being, at the same time, picked out. The stones, the roots, 
and the remaining soil are thus separated, and the determinations of 
dry matter, nitrogen, &c., are made in the separated soil after being 
finely powdered. The loss of water at each stage of preparation and 
on drying the samples as analjvsed is also carefully determined. 

The paper concludes with remarks on the botany of the meadow 
and the result of manuring and mowing on the order of predominance 
of the most prominent species in the mixed herbage. K. H. M. 

Nitrates in the Rain of Tropical Districts. By A. Muntz and 
Y. Makcano (Gompt rend^<i 108^ 1062—1064),—Recent researches 
having shown that soils and plants have the power of absorbing 
nitrogen directly from the atmosphere, determinations of the nitrates 
in rain-water are mainly valuable as evidence of the magnitude of 
atmospheric electrical discharges in the particular district. 

The rain-water was collected in the manner previously described 
{Oompt. rend*., 97, 240) at Caracas, Venezuela, which is situated in 
latitude lO"" 3' N. at a height of 922 metres above sea-level. The 
temperature in this locality is very uniform, the mean being 2L8, 
rains are very irregular, and storms are frequent and violent. Sixty- 
three samples of rain were collected in 1883-4, and 58 in 1885, The 
results are expressed in milligrams of nitric nitrogen per litre— 

July, 1883, to July, 1884.............. 2*45 milligrams. 

Jan., 1885, to Dec., 1885*^.... 2*01 „ 

The mean is 2*23, the minimum being 0*2, and the maximum 16*25 
on October 19th, 1883. The mean result obtained by Boussingault 
at Liebfrauenberg, Alsace, was 0*18, and by Lawes and Grilbert at 
Rothamsted, England, 0*42. ^ It is obvious that the quantity of 
nitdc nitrogen in rain-water is much greater in tropical than in 
temperate regions, ,aud the total weights of .nitrogen which fall upon 
a given area show still greater differences because the depth of rain 
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is so iniicli greater in the tropics. Taldng the annual rainfall at 
Caracas as 1 metre in depth, the weight of nitric nitrogen per hectare 


would be as follows :— 

At Caracas. 5‘782 kilos. 

At Liebfrauenberg. 0*830 „ 

At Rothamsted.. 0*880 „ 


At St. Denis in the Island of Reunion, latitude 20“ 5' S,, 19 speci¬ 
mens of rain collected by Raimbanlt in 1886-7 gave a mean of 
2^67 milligrams per litre, the maximum being 12*5, and the minimum 
0*4. This corresponds with a weight of 6*93 kilos, of nitric nitrogen 
per hectare. 

It is evident that the quantity of nitric nitrogen in the rain of 
tropical districts is so large as to be of considerable practical import¬ 
ance. It is equivalent to 50 kilos, of sodium nitrate per hectare. 

C. H. B. 


Analytical Chemistry. 


Technical Gas Analysis. By 0. Winkler {Zeit anal, Ohem., 
28, 269—289).—1. Absorption of Carbon Mon&jdde, —The author 
cuuhriuB the statement of Drehschmidt that a cuprous chloride solu- 
ti(^n which has absorbed much carbon monoxide will give up part of 
it again to another gas, and supports the proposal to always treat the 
gas twice with cuprous chloride, using on the second occasion a,solu¬ 
tion which has not previously absorbed more than traces of carbon 
monoxide. An ammoniacal solution of cuprous chloride shows the 
same tendency to part with the absorbed gas, although to a less 
degree, especially if kept for some time, in consequence of the slow 
oxidation of the dissolved monoxide. 

Yery minute quantities of carbon monoxide can be detected by 
absorption in cuprous chloride and subsequent addition of sodio- 
palla^ous cliloride, when palladium separates as a finely-divided, 
deep-black precipitate. It is best to dissolve the cuprous chloride in, 
a saturated solution of sodium chloride with a few drops of hydro¬ 
chloric acid, and after absorption of the carbon monoxide to add 
water until cuprous chloride begins to separate (about 4 vols.) before 
adding the palladium solution. By this means 0‘01 c.c. of the mon¬ 
oxide can be detected. 

2. Absorption of Heavy Hydrocarbons, —Fuming nitric acid cannot 
be used for the absorption of ethylene or benzene in presence of 
carbon monoxide, since the latter is oxidised by fuming nitric acid, 
moreover, neither hydi^ocarbon is so perfectly absorbed by nitric acid 
or by bromine as by f uming sulphuric acid. 

3. Determination of Methane, —The apparatus used is modified 
from that of Coquillion. A Hempel’s tubulated gas-pipette is fitted 
with two stout wires of varnished brass passing through the cork, 

reaching to about 2 cm. from the top. Their ends are connected 
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by a spiral of platinum wire, 0*35 mm. tbick, heated by the current 
from two small Grove’s cells. The whole is filled with water. The 
gaseous mixture, from which everything has been removed except 
hydrogen, methane, and nitrogen, is mixed with excess of air and 
passed over gently heated palladium-asbestos. The hydrogen alone 
burns, and* its amount is known from the contraction. A further 
quantity of air is then added, sufficient for the combustion, if the gas 
consisted entirely of methane, and the mixture is then slowly drawn 
into t;he pipette, the electric circuit having first been closed. As soon 
as the water-level falls below the platinum spiral, combustion begins 
and proceeds quietly, and without danger, as the rest of the gas is 
drawn in. When completed, the gas is retransferred to the burette, 
the carbonic anhydride is absorbed, and the observed contraction, 
divided by 8, gives the amount of the methane. M. J. S. 

Substitute for the Calcium Chloride Tube in Elementary 
Analyses. By J. Preusser {Zeitan<iL Ohem,^ 28, 322—323).—This 
is an improvement on that of Schmitz (Abstr., 1885, 687), the gases 
passing first through sulphuric acid and then over phosphoric anhy- 
dride. It is in general shape like a JJ-tube, the first limb containing 
an inner vessel for the sulphuric acid. M. J. S. 

Estimation of Nitrogen by Kjeldahl’s Method. By B. Aubin 
and L. Alla (Gompt, rend^y 108, 960^—961).—The authors summarise 
what they iregard as the advantages of Kjeldahl’s method, and lay 
special stress on its applicability to pasty and liquid substances, and 
to substances such as sewage, faeces, grain, &c., which are often not 
homogeneous, and cannot readily be powdered (compai’e this voL, 
pp. 648, 649, and 746). C. H. B. 

Estimation of Nitric Nitrogen by Ferrous Sulphate. By 
BailhachIb (Gompt rend,, 108, 1122—1124).—The author prefers 
ferrous sulphate to ferrous chloride, because there is no danger of 
volatilisation of the ferric salt. The liquid also boils at a higher tem¬ 
perature, and expulsion of the nitrogen oxides is easier. 

A small flask, holding 250 c.c., with a mark indicating this volume, 
is fitted with a cork yrhich carries a short exit-tube drawn out to a 
point, and ah acid funnel provided with a stopcock, the stem of the 
funnel reaching nearly to the bottom of the flask. 

The following solutions are required: ferrous sulphate, containing 
100 grams of the heptahydrated salt and 75 grams of concentrated 
sulphuric acid per litre; potassium dichromate, 17*85 grams per litre; 
sodium, nitrate, 50 grams per litre j a cold saturated solution of 
sodium hydrogen carbonate. The ferrous sulphate and dichromate 
solutions are equivalent to one another and^to 10*192 grams of sodium 
nitrate per litre. , 

50 c.c. of the standard ferrous sulphate is placsed in the flask with 
about 25 c.c. of sulphuric acid, and the cork, with funnel, <feo., is fitted 
in. 25 c.c. of the carbonate solution is introduced by means of the 
funnel, but before the whole of it has run in, 10 c.c. of the' nitrate 
solntion to be tested is placed in the funnel, and the addition of the 
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mixed liqnids is regulated so that a uniform evolution of nitric oxide 
takes place. When the action has ceased, a further quantity of 25 c.c. 
of the carbonate solution is gradually added, and the unoxidised 
ferrous salt is determined by means of the dichromate. The results 
are satisfactory. C. H. B. 

Quantitative Separation of Arsenic and Antimony. By 0. 
Koehler {Arch. Fharm. [3], 27, 406—409).—From a hot solution of 
arsenic and antimony in concentrated hydrochloric acid, hydrogen 
sulphide precipitates the arsenic completely, whilst the antimony 
remains in solution, provided the acid is present in sufficient excess, 
say two parts of concentrated acid to one part of antimonious chloride. 
The precipitated arsenious sulphide is filtered through a paper 
moistened with hydrochloric acid, and washed with dilute hydro-' 
chloric acid (1:3). The use of water would precipitate antimony 
either as sulphide or oxy-cbloi'ide. The arsenic precipitate is then 
oxidised with bromine-water and precipitated with magnesium 
solution.! J. T. 

Estimation of Sulphuric Acid in Presence of Iron. By P. 
Jannasoh and T. W. Richards (J.pr. Ohem. [2], 39,321—334),— 
Freseuius and Lunge have previously investigated this subject. The 
authors find that barium sulphate precipitated in presence of iron, 
and subsequently ignited, always weighs too little, and is more or less 
coloured with ferric oxide. The iron carried dbwn in this way is least; 
in amount when it exists in the original solution in the ferrous condi¬ 
tion ; its precipitation is not prevented by the presence of organic acids. 
Barium sulphate is only soluble in hot ferric chloride, and is deposited 
on cooling, so that this would not account for the low weight of the 
barium sulphate, which must, therefore, he due to loss of sulphuric 
anhydride during ignito'bn. This was directly proved by igniting the 
precipitate in a current of air and absorbing the sulphuric anhydride 
in water; but inasmuch as barium sulphate does not lose weight 
when it is mixed with fen*ic oxide and ignited, that which is precipi¬ 
tated in presence of ferric salts must contain a double sulphate of 
iron and barium. A. G.. B. 

Oxidatioh Experiments with the Galvanic Current. By E. 
F. Smith (.Ser., 22,1019—1021).—^Tbe sulphur in copper pyrites can 
be entirely converted into sulphuric acid by means of a galvanht 
current (1 ampere). About 10 grams of potash is carefully heated 
in a nickel crucible until no more water-vapour escapes, and then 
kept melted by a small flame. The crucible is connected with 
the positive pole of a batte^, and a platinum spiral in conneoi^n 
with the negative pole is dipped under the surface of the melted 
alkali. The powdered mineral is then thrown in and the' circuit 
closodj whereon an energetic reaction takes place, and in IQ mhmtes 
oxidation is complete, the whole of the sulphur being converted into 
sulphnrie acid. The cold melt is dissolved in wate, the stored 
addifled^ w hydrochloric acid, and the sulpburib 

'snlj^te. 0*1784 gmm of the pyrites 32*35 
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per cent, of sulphur, whereas the same sample gave 32*54 per cent, 
with nitric acid and potassium chlorate. Attempts to oxidise iron 
pyrites in the same way were unsuccessful, hut analyses of chrome- 
ii^on ore hy this method gave 53 per cent, of chromic oxide in samples 
which, from analyses hy the usual method, contained 54 per cent. 

F. S. K. 

Estimation of Tballi-om and Mercury. By W . Feit ( ZeU . anal . 
Chem., 28, 314—322).—^The method for estimating thallium is based 
on the titration of the iodine which separates when a thallic salt is 
mixed with potassium iodide. The solution is prepared for titration 
hy adding sufficient sulphuric acid to convert all the thallium into 
sulphate, then bromine-water in small excess, and boiling to expel all 
the free bromine* To the cold solution, an excess of potassium iodide 
is added, next an excess of sodium hydrogen carbonate, and then a 
small measured excess of IN/IO arsenious acid. The mixture is occa¬ 
sionally shaken until all the free iodine has disappeared, which some¬ 
times requires a quarter of an hour. When the precipitate has 
acquired the pure yellow colour of thallous iodide, the mixture is 
made up and filtered, and an aliquot portion is titrated back 
with iodine and starch. Thiosulphate, in acid solution, can be used 
instead of arsenious acid. 606'15 parts of iodine (4 at.) corresponds 
to 407‘2 parts of thallium (2 at.). 

The estimation of mercury depends on the reduction of the precipi¬ 
tated oxides to metallic mercury by boiling with alkaline arsenite. 
The meremy is by preference brought to the state of mercuric salt by 
boiling with nitric acid, an excess of which does ho harm. An excess, 
not too large, of soda is then added, followed by standard arsenious 
acid to the amount of a few c.c. more than corresponds with the 
mercury present. The mixture is then boiled for 5 or 10 minutes, 
cooled, made up, filtered from the mercury, and an*aliquot part titrated 
with iodine after neutralising and adding sodium hydrogen carbonate: 
The oxidation by nitric acid of substances containing chlorides will 
liberate chlorine which will interfere with the result. Such solutions 
(for example, that of mercuric sulphide in aqua regia) should be 
treated with excess of sodium hydrogen carbonate, and then potassium 
iodide, until the mercuric iodide is redissolved. Any free iodine is 
reduced by sodium sulphite or arsenious acid and then, after adding 
starch, dilute iodine solution is captiously added until the blue colour 
Just appears. The solution is then fit for preoipitatibn as above. 

M. J, S. 

Betermtoatioaa of Silicoa and Iron in Cryolite. By B. 
Fejesenios and B. (Zeit ami. Ohem.^ 28, 324—327).—When 
this fiuoride is heated with sulphuric acid, the greater part of the 
silicon is left as a fine sand in the residue. The estimation can, 

, however, be satisfactorily performed in the following manner. Three 
leaden IJ-tubes 19 cm. high (one of 2*6 and the others of 2 cm. bore) 
are connected air-tight by caoutchouc, stoppers and narrow leaden 
tube. The wider one, standing in a sand-bath, is used as the decom- 
' position vessel. The others contain ammonia, and are connected with 
a fourth, U-tube of glass and au aspirator. A sulphuric acid bottle 
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dries the air entering the decomposition vessel. About 5 grams of 
substance with 15 c.c. of sulphuric acid are^placed in the decomposition 
tube. The aspirator is started, and the bath is heated to 200*^, which 
temperature is maintained for two hours. The contents of the tubes 
are then washed out into a platinum basin, and heated with a few 
drops of hydrochloric acid; the undissolved residue, after washing, 
is fused with sodium carbonate. The aqueous solution of the melt is 
nearly neutralised hot with hydrochloric acid, and evaporated, 
whereby most of the silica is precipitated ; the remainder is thrown 
down by solution of zinc carbonate in ammonia. Any of the fused 
mass insoluble in water is dissolved in hydrochloric acid and evapo¬ 
rated as usual. The contents of the lead absorption tubes are united 
and filtered. The washed residue, which contains lead sulphate, is 
extracted with ammonium acetate. The ammoniacal filtrate is mixed 
with excess of sodium carbonate, and the silica precipitated by 
ammoniacal zinc solution. 

For the estimation of the iron, the cryolite is heated with sulphuric 
acid. The solution is separated and the residue fused with sodium 
carbonate. The melt is treated with water, evaporated 'srith hydros 
chloric acid, and the acid solution added to the former. The iron is 
tben oxidised by adding chlorine-water, and the solution is poured 
into hot potash. The precipitate is dissolved, and the iron is either 
determined volumetrically or thrown down by ammobium sulphide 
(after adding tartaric acid) and weighed as oxide. M. Sv, 

Detection of Impurities in Alcohol, By P. CAZEsraijVE (J, 
Pharm, [5], 19, 513—515).—In 1882 (Abstr., 1882,1002) the author 
published some important reactions for these impurities. Recently 
Barbet {J, Fharm. [5], 19, 494) has written on the same subject, but 
lias not noticed the eSect of time and temperature on the reaction 
between these substances and potassium permanganate. As a standard 
of comparison the author employs pure ^cohol of 93®, and a 1 ; lOOO 
potassium permanganate solution; 10 c.c. of the standard alcohol at 
the temperature of the laboratory (15® to 20°) requires five minntes 
io give with 1 c.c. of permanganate a slightly yellowish rose tint, 
indicating that the reduction is not quite complete. An ordinary 
alcohol of 93®, under the same conditions, exercises a much more rapid 
reducing action, and this increased rate of action indicates impurity. 
If the test is applied to brandy, for example, it is necessary to com¬ 
pare with the standard alcohol diluted to the same strength. The 
test may be~ appHed in the laboratory by distilling 500 c.c. over the 
water-bath. The first 10 c.c, of the distillate is compaj'ed with pure 
alcohol. When the distillation is finished, the last few c.c. in the 
retort is also tested for impurities of higher boiling point than 
alcohol X T. 
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Combustion of Organic Substances in Oxygen at High 
Pressure. By F. Stohmaj!^n, C. Klebeb, and H. Langbein (/.pr. 

[2], 39, 503—537),—This paper contains a detailed description of 
the toethod of detennining the heat of combustion of organic snh- 
stances by burning them in oxygen at high pressure in a Berthelot^s 
bomb (Abstr., 1887, 627) ; a good figure of the bomb is also given. 
The estimation of the constants of the apparatus is described at 
length, but no experiments other than those made for this purpose are 
mentioned. 

The bomb consists of a steel crucible lined with platinum; into its 
mouth, -whicb is made slightly conical, fits a lid, constructed of 
platinum underneath, of steel above; over this fits an onter steel lid, 
which sci'ewa- on to the crucible, and so holds the inner lid tightly in 
position. This inner lid carries an apparatus for holding a small 
platinum oimcihle, containing a weighed quantity of the substance to 
be buimt; to the same apparatus a platinum wij‘e is attached, and 
another platinum wire is attached to an insulated platinum rod, fitting 
air-tight in the lid of the bomb. To the ends of these platinum wires 
a\small piece of fine iron wire is attached, a current.passed through 
this causes it to melt, and the melted drops, falling on the substance 
in tbe crucible, usually bring about immediate combustion; if not, a 
small crystal of naphthalene of known weight is added, and the com¬ 
bustion of this generally inflames the other substance ; the combustion 
is of an almost explosive character. Into the lid of the bomb a tube 
also is screwed, through which the 03^gen is pumped in; this fube 
has a solid,conical end," which acts as a valve, closing the apparatus 
when it is screwed down. The bomb has a capacity of about 300 c.c., 
w'eighs about 4080 grams, and bas a water-equivalent of 350 grams. 
It is immersed in a cylindrical brass calorinietet 205 mm, long and 
147 mm, in diameter: this weighs 566 grams, and has a water- 
equivalent of 52*5 grams. Tbe water in it is stirred by a system of 
three parallel horizjontal rings, of perforated brass plate, to which an 
up and down motion is communicated by clockwork; these weigh 
225 grams, and have a water-equivalent of 15*9 grams. About 
2075 grams of water is used in the calorimeter, so that the water- 
equivalent of the whole apparatus is 2500 grams. The oxygen is 
pumped in at a pressure of 24 atmospheres; about 10 grams is the, 
amount that fills the bomb at this pressure; this oxygen is carefully 
purified from other gases, and also from particles of oil coming from 
the oil used to lubricate the air-pump. The thermometer used could 
be read to 0*001® or 0’002®. ^ ^ ^ 

In making an experiment, tbe bomb is immersed in the calorimeter, 
and the temperature read at intervals of one minute; as soon as 
successive readings differ by a constant amount, the current is passed 
throfigh the h'on wire, and the .combustion takes place. With the 
, 'you LVi. . E r, 
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stirrer in motion, it is fonnd tliat in one minute 94 per cent., in two 
minutes 99‘8 per cent, of the heat evolved is communicated to the 
water in the calorimeter, which rises in temperature usually about 3°. 
Headings are taken till successive ones differ by a constant amount, 
and a correction is made for loss of heat by radiation. The results 
seem to be very accurate; in a, series of experiments made, the 
greatest deviation from the mean was O’2 per cent. C. P. B. 

Heat of Formation of H 3 rponitrites. By Beethelot {Cornet 
rend.y 108, 1286—1288).—The action of bromine dissolved in potas¬ 
sium bromide on calcium hyponitrite in the proportion Cal^' 202 , 4 H 50 
-|- 4Br2, develops 4-41*40 Cals. When this number is corrected for 
the state of the bromine, it becomes -f* 52*04 Cals. The action of 
excess of hydrochloric acid on calcium hyponitrite develops 4-6*41 Cals., 
and from the combined results it follows that the action of bromine 
on free hyponitrous acid, H2hr202 develops 4-45*63 Cals. 

The heat of formation of the calcinm salt wiH therefore he H2hr202 
4 -Ca(OH )2 diss. 4- 2 H 2 O = CalSr202,4H20 solid, develops 4- 31*6 
Cals. 

Similar experiments with the strontium salt lead to the conclusion 
that the action of bromine on free hyponitrous acid, develops 4-46*38 
Cals., and 312^202 4- Sr(OH )2 diss. 4 - 2 H 2 O =BrN202 solid, develops 
4- 21*6 Cals. 

Decomposition of the strontium salt by excess of potassium sul¬ 
phate, leads to the conclusion that the neutralisation of hyponitrous 
acid % potassium hydroxide, develops 4- 7'8 Cals, per equivalent of 
the base. 

From all the results it follows that 1^2 gas 4 -' 0 gas + H 2 O liquid in 
excess H 2 N 2 O 3 diss., absorbs ^57 4 Cals. 

The difference between this number and the heat of formation of 
nitrous oxide, —20*6, is greater than the heat of neutralisation of the 
acid, a result wliich explains why nitrous oxide is not absorbed by 
alkaline hydroxides, and also why the hyponitrites so readily decom¬ 
pose with liberation of nitrous oxide. 0. H- B. 

Temperature of Transformation in Double Decomposi¬ 
tion. By J, H. Yan’t Hoff and L. T. Rejcheb (Zeit jpkysikal 
Ohem., 3, 482—487).—When two salts which are capable of double 
decomposition are brought together in solution, of the four possible 
dissolved substances only three can generally he separated out in the 
solid form at the same time. If at the temperature of the experiment 
the product of the solubilities of the original two salts is less than 
that of the two resultiug, the two former mixed with one of the latter 
separate out; in the reverse case, the two latter mixed with one of 
the former. There is, however, a certain temperature at which the 
products of the solubilities of both pairs of salts are equal, and at this 
temperature all four salts may separate out in the solid form. This 
is the temperature of transformation. It can usually he observed by 
the sudden contraction or expansion that here takes place. In the 
case of the reaction ITaiSOijlOHaO 4- 2KC1 = EI 2 SO 4 4 - 2'N$,Cl + 
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IOH 2 O, it was foTiiid to be 3*7°, and to be in agreement with that 
calculated from the solubilities of the salts. H. C. 

Specific Gravity of Isomorphons Mixtures. By J, W. 
Rbtgbbs {Zeit physihaL Ghem,, 3, 497—561).—The author empl{»ys 
the method described in a former paper (this vol., p. 812) for the 
investigation of the specific gravities of isomorphous mixtures. The 
mixtures taken are those of potassium and ammonium sulphates, of 
potassium and thallium alums, and of magnesium and iron sulphates, 
in all proportions. The methods of preparing and analysing ciystals 
of the above mixtures are fully described, great care being taken to 
ensure uniformity of composition of the crystals used for each deter¬ 
mination. The specific gravities are plotted against the percentage 
composition of each of the mixtures, and in all cases the curve 
obtained is a continuous straight line. This result is in accordance 
with the assumption that a mixed crystal of two isomorphous sub¬ 
stances contains those substances in purely mechanical mixture. This, 
and a consideration of the other known properties of isomorphous 
mixtures, lead the author to define two substances as being truly 
isomorphous only when the physical properties of their mixed crystals 
are continuous functions of their chemical composition. H. C. 

Betemination of Aflfinity Coefficients. By W. Hbcht and M. 
Conrad (ZeiL pliysikal, Ghem,, 3, 450—475).—This preliminary com¬ 
munication deals with the action of sodinm ethoxide on methyl iodide 
as a special case of non-reversible reactions. The method of experi¬ 
menting is described, and the method of applying the law of Guldberg 
and Waage in the present instance is discussed. It is demonstrated 
that the latter is fully applicable to the above reaction, and that the 
curve of decomposition is expressed generally by M = a? (A — aj), 
where h is the coefficient of affinity, and x is the amonnt of the 
original substance A decomposed in the time 0, It is also shown that 
variations in the relative amounts of sodium ethoxide and methyl 
iodide do not affect the constancy of h, but that the latter alters with 
the temperature in accordance with the equation kt = Jcq . 10"^ in which 
at is a constant. H. 0. 

DissQciatioB of Electrolsrtes. By W. Ostwadd (ZeiL physikal 
Ohem,>, 3, 588—602).—Some of the phenomena which accompany the 
formation of salts in solution are explained by the author on the dis¬ 
sociation hypothesis. When an acid and a base, each in dilute solu¬ 
tion, are mixed, since in each, as likewise in the resulting salt, the 
ions are in the state of di.sspoiation, no change in the condition of the 
metal or the non-metallic radicle will take place, but the sole altera¬ 
tion will be the combination of the free ionic hydrogen of the acid 
with the free ionic hydroxyl of the base to form water. Combination, 
therefore,^ does not,, as formerly supposed, take place between the 
metal and non-metallic radicle, but only between the hydrogen and 
the hydroxyl, and to this one reaction must be referred all the 
phenomena accompanying the neutralisation of an acid by a base in 
solution. 

, , ,3 r 2' 
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Tlie fact tRat the heat of neutralisation of all acids is the same, is 
thus easily explained, since in all cases only one and the same reaction 
occurs. The heat of neutralisation is, in fact, the heat evolved by the 
combination of ionic hydrogen -with ionic hydroxy], to 'which, in case 
the acid or base is not completely dissociated, must be added or sub- 
ti'acted the heat necessary to effect complete dissociation; this last is, 
however, in most cases inappreciable. 

From the above it also follows that the addition of a solution of 
ore salt to that of another, will be unattended by a development of 
heat, since in each, both before and after mixture, the ions are in a 
dissociated state. The displacement of a weaker by a stronger acid in 
a salt is due, not to the atti-action of the metal for the non-metallic 
radicle, but to the attraction of the hydrogen of the stronger for the 
negative radicle of the weaker acid, combination between these two 
taking place, since a ■weak acid dissolves with little or no dissociation. 

The author also considers apparently abnormal reactions between 
salts in solution, and shows that in all cases the reactions are only 
such as occur between the ions into which the dissolved salts are dis¬ 
sociated. A true double salt is defined as one which, on dissolving, 
is dissociated into the ions of the salts of which it is composed. 

H. 0. 

Relation between the Affinity in Absolute Measure and 
Ostwald's Constants of AfiSnity. By J. H. Yan’t Hoff (ZHt 
phjsikal. GJiem,, 3, 608—610).—As a measure of the affinity, is taken 
the work which a reaction is capable of performing, and from tl3e 
numbers given by Ostwald {this vol^ p. 818) the affinity which effects 
the combination of the ions to form an acid is calculated. This ■work 
will be dependent on the concentration, but, ^ the author shows, in 
solutions of normal concentration, A = 2T log 3 jh, where T is the 
absolute temperature at w^ich the constant of affinity k was deter¬ 
mined, and A is the work, expressed in calories, which is effected by 
the formation of a kilogiam-molecule of the acid from its ions in a 
cubic metre of the solution. The values of A for some, of the more 
important acids examined by Ostwald are given, and the relations 
between affinity and constitution discovered by bim are found to hold, 
also for the new numbers. Trichloracetic acid gives a negative value 
for A, from which it must he assumed that the acid in a solution of 
double the normal strength is* already more than half dissociated, so 
that at the normal concentration the affinity produces further separa¬ 
tion of the ions and not the formation of acid. H. 0. 

TJrdt of Atomic Weights. By W. Ostwald (Ber., 22, 1721-^1722). 
—A reply to Meyer and Seubert (this vol., p. 819), 

Constitutiou of Alloys. By G. Tammanr (Zeii. phydkal Ghm., 
3, 441—44!9).—The molecular reduction of the freezing point of a 
solution J> divided by the molecular weight M of the solvent should, 
according to Raoult, be a constant. If B be calculated by means ,of 
the well-known formula D = 0*0198 T®/^, the above quautity B/M 
lor ten different metals which the author has examined is by no means 
Jc^fant, but the results vary from 2T to 15. As this might be due 
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to tlie general laws for other solutions not applying to solutions of 
metals in metals, a further examination of the freezing points of a 
number of amalgams and of sodium alloys was then made. The values 
for D obtained from dilute solutions of the metals in mercury are iu 
all cases in general agreement with that calculated from the above 
formula, but for the solutions in sodium the observed numbers are in 
all cases very much smaller than the calculated value. The above 
results would in fact show that the molecules of dissolved metals in 
mercury consist only of single atoms, whereas in sodium, molecules of 
the same metals contain at least 3, and in some cases, as for instance 
for tin and palladium, as many even as 24 at jms. H. C. 

Alloys. By P. Silow (Zeif, ph/M'oL Cheni., 3, 605—607),—In 
this preliminary notice the author discusses the application of the laws 
which apply to other solutions to those of one metal in another. He 
calculates the molecular reduction of the solidifying points of some 
alloys by means of the two formulfe of Van’t HofE, K(t — §)<7, where 
t and s are the solidifying points of the pure metal and of the alloy, 

0 * is the proportion of the dissolved metal in 100 parts of the solvent, 
K is its molecular weight, and 0'02T7 Ij, where.T is the absolute 
temperature at which the pure metal solidifies, and L is its latent 
heat of fusion. The results given by the two formulae show a fair 
coincidence. H. 0. 

Determination of the Moleonlar Weight from the Rise in 
the Boiling Point. By E. Beckmann (Zeit ^physihat Chem,^ 3, 
603—604).—The results are given of the determination of the mole¬ 
cular weights of some organic compounds from the boiling points of 
their solutions in ether. The numbers obtained are in fair agreement 
with the theoretical. H. C., 

Oryoscopic Behaviour of Solutions of Morphine Compounds 
in Benzene, Acetic Acid, and Water, By N. v. Klobckofe (Zeit. 
physikal. Ghem.f 3, 476—481).—The cryoscopio behaviour of anhy¬ 
drous morphine and morphine-derivatives is found to be a perfectly 
normal one. Hydrated morphine, CivHi^NOa 4* Hi^O, loses its water 
when dissolved in acetic acid, and hence the number for the molecular, 
reduction is double the normal one. The same thing occurs with 
other hydrated morphine compounds. The hydrochloride and acetate 
in water seem to undergo complete dissociation into their ions, as in 
these cases also double the nox*mal molecular reduction is obtained. 

H. C. 

Molecular Depression of the Freezing Point of Benzene tiy 
Alcohols. By E. PATEBNd (Per., 22, 1430—14^3; compare this 
vol, p. 101).—^&i<oult (Abstract, 1884,953) has stated that compounds 
containing hydroxyl-groups give, in benzene solution, a molecular 
depression only half as great as the normal. Tlie author’s experi¬ 
ments show that in dilute solutions the depression is either quite 
normal or approximately so, but that in more concentrated solutions 
itis quite abnorflaa^h . . S. K. 
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Apparatiis for Shaking. By J. Tafbl (Ber., 22, 1868—1870).— 
Tlie author describes with the aid of diagrams an apparatus by means 
of wiiich a solid, liquid or gas, together or separately, can be gradually 
added to a liquid or semi-fluid substance, the whole being cooled or agi¬ 
tated constantly during the process. The apparatus consists of a large 
glass bottle of 5 to 6 litres capacity, placed with its long axis horizon¬ 
tally in a lacquered iron box which contains the cooling mixture. 
The neck of the bottle rests in a wooden bed, in an opening in the 
side of the box, and the lower extremity is surrounded by an iron 
cylindrical cap, which can be rotated by a cog-wheel placed outside 
the box. The bottle has a little play in the iron cap, the interstices 
being filled with paper, and it can be taken out of the box when 
necessary. The box is covered with a lid, the two halves of which 
can he opened separately, and is provided with an overflow and a 
cock by which it can be emptied. For introducing solid substances 
an inverted -shaped tube is employed ; one of the horizontal limbs 
passes into the centre of the bottle, the whole being supported by a 
wooden stand fastened on to an iron table projecting from the box. 
The vertical limb is filled with the substance, and a spiral passing the 
whole length of the horizontal limb and rotated by a system of 
wheels, gradually drives the substance forward. Gases or liquids are 
introduced through a separate tube, bent at right angles, and fastened 
to the three-way tube by meaus of india-rubber rings. The tem¬ 
perature is ascertained by a bent thermometer which passes almost to 
the lower side of the bottle, and is fastened to the three-way tube in 
the same way. The wheels are all connected by a driving rod, which 
passes through the box and is protected by a tube, and the speed of 
rotation of the spiral can be regulated to some extent, independently 
of that of the bottle, by altering the gearing. F. S, K. 


Inorganic Chemistry. 


Double Halogen Salts. By L Rimsen (Amer, Ghem, J., 11, 
291—319):—From a study of the double halogen salts, the author 
concludes that their composition is controlled by the following law; 
“ When a halogen salt of any element combines with a halogen salt 
of an alkali metal to form a double salt, the number of molecules of 
the alkali salt which are added to one molecule of the other halogen 
salt is never greater and is generally less than the number of halogen 
atoms contained in the latter.*’ 

Double halogen salts not containing an alkali metal also follow this 
law, the only exception to which is the salt CUiClg,4K01. 

H^ogen salts mnst he regarded as , being either acidic or basic, 
bearing tbe same relation to each other as the acidic and basic oxides 
do. The dqnble salts, such as TTaAlCJi, are thus quite analogous to 
the , double oxides of the same metals, such as S'aA.lQ*; two halogen 
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atoms in tlae former playing the same part in linking the salts together 
as one atom of oxygen in the latter plays in linking the oxides 
together. The objection that the halogen atoms will have to be con¬ 
sidered as polyvalent if his theory be correct has no weight in the 
j^nthor’s opinion; for these elements must be polyvalent in their 
oxygen compounds, and in such compounds as IOI3, IFs, &c. 

The nomenclature of the double halogen salts must be revised to 
render it analogous to that of the double oxides. A. Gr. B. 

Atomic Weight of Oxygen. By G. S. Johnson (Ghem. News, 
59, 272).—Noyes (this voL, p. 672) determined the atomic weight 
of oxygen by noting the amount of water formed by the action of 
hydrogen on a weighed quantity of copper oxide. The author points 
out that the method is subject to some sources of error, as shown by 
him (Tx'ans., 1879, 232—244) ; two are certainly operative, namely, 
the retention of occluded hydrogen by incompletely re-oxidised copper 
and the retention of water by the reduced copper, as the temperature 
used by Noyes seemingly did not exceed 700° in the apparatus 
used. The other sources of error are due to the presence of sulphur 
in the copper; the sulphur is not expelled completely either during 
oxidation or reduction by hydrogen, and when the reduced copper is 
le-oxidised sulphuric acid forms. Sulphur is very generally present 
in commercial copper, D. A. L. 

Absorptive Power of Water for Atmospheric Gases, By 0. 
Pettebsson and K. Sondi^n (Ber., 22, 1439—1446).—The authors 
have estimated, by means of the apparatus already described (com¬ 
pare p. 1034), the quantity of oxygen and nitrogen contained in pure 
water saturated with air; the reaults are given in the following 
table:— 


Temperature of 
the water* 

Found* 

Calculated for absorp¬ 
tion under 760 mm. 

0 per cent. 

Bar. 

N. 

0* 

N. 

0. 

100 ^ 

JV + O' 

0*00® 

772 

19-85 

10*15 

19-53 

10-01 

33 *88 

fJ'OO 

771 

16 *58 

8*39 

16*34 

8*28 

38*60 

6 32 

741 

16*20 

8*18 

16*60 

8*39 

33*55 

9*18 

729 

14*96 

7-60 

15*58 

7 so 

33 *60 

19*70 

771 

14*37 

7-24 

14*16 , 

7-14 

33*51 

14 ‘10 

770 

14*35 

7-15 

,14*16 

7-05 

33 *24 


When, in estimating the gases dissolved hy water, the quantity of 
gas remaining after absorbing the oxygen aud carbonic anhydride is 
greater than the quantity of nitrogen which could be absorbed at the 
temperature of the sample, the residual mixture most be exploded 
with oxygen and hydrogen in order to estiihate the methane pre- 
S«-*nt. . . , , \ . . . ' / ^ 
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The authors found 0-4—07 oc. of methane per litre in spring 
water supplying the Stockholm water works and 0-2 c.c. ]^r litM m 
the water of Lake Hammaiby. ». K. 

Solubility of Oxygen in Water. By L. W. Winklib {Ber., 22, 

2754 _1774) —In the method for estimating the solubility of oxj^gen 

in water already described (this voL, p. 79) no correction is made for 
the amount of oxygen dissolved in the I’eagents. ^ The author nnds 
that the amount present in the strong solutions of manganese 
chloride and caustic soda respectively are so small as to be negli- 
gable, but that sufficient oxygen is dissolved in the str^g hydro¬ 
chloric acid to introduce a small error into the results. To remove 
this dissolved oxygen, it is necessary to saturate the acid with car¬ 
bonic anhydride and then boil to expel the gas, the process being 
repeated several tim-s in an apparatus to which air cannot gain 
access. The solubility determinations were made with carefully 
distilled water, which was saturated at known temperatures with air 
carefully freed from carbonic anhydride, nitrous acid, and ammonia, 
and then titrated by the author’s metliod. Drawings of the apparatus 
employed are given in the paper. In the calculation of the resultSt 
the author takes account of the height of the column of water in the 
absorption fiask, and corrects for this by adding the equivalent in 
mm. of mercury of half the pressure exerted by this water-column 
to the barometric pressure, regarding the sum as the actual pressure 
under which absorption takes place. The amount of oxygen, 0, dte- 
solved by water under a pressure of 760 mm., is calculated^ by the 
formula 0 = A(760 -/)/(B -h d —/), where A is the amount of 
oxygen found in 1000 c,c. of water, D the barometric pressure, f the 
tension of aqueous vapour at the temperature employed, and d half 
the pressure of the water column in mm. of mercury. Determina¬ 
tions were made at intervals of about 5° between 0® and^ 30*^) and 
concordant results w^re obtained ; from these the solubility and 
absorption-coefficient of oxygen were calculated, the percentage of 
oxygen in air being taken as 20*96. The solubility, is defined as 
the quantity of gas (reduced to O'* and 760 mm.) dissolved by unit 
volume of a liquid under a pressure of 760 mm., and the absorption- 
coefficient, as the quantity dissolved when the pressure of the ga^, 
independent of the tension of the liquid, amounts to 760 mm. j or in 
other words = y3(760 — /)/760. 

The mean values of C at temperatures approximating to 0°, 10^, 
£0'’, and 30°, and the values calculated for the absorptiou-coefficient 

were found to bo :— 


Temperature, 

Mean value of C. 

A 

' 0‘15‘=’ 

10-1454 

0-048702 

9*94 

7-8842 

, 0-038073 

, 19*88 

6-3697 

0-081098 

,: 29*88 

6-2664 

o-oaejw 
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and from these data the ahsorptiom coefficient and soliibilitj of 
oxygen in water for each degree interval between 0° and SO® was 
calcnlated by means of the interpolation formula /3 = 0*04890 — 
0*0013413^ + 0*00002832i® — 0-0000002953421®. The values calculated 
for the temperatures 5*20®, 5*65°, 14*78°, and 24*80® agree \vell with 
those obtained experimentally, and the absorption-coefficient is in 
every case higher than that found by Bunsen. W. P. W. 

Autoxidation. By M. Teaubb (Bar., 22, 1496—1514; compare 
Abstr., 1885, 1105; 1886, 661).—It has been previously stated as 
probable that the combustion of “ bradoxidisable substances 
(Abstr., 1883, 709) in organisms is brought about by ferments 
acting in a similar maimer to the metals of the platinnm-group, and 
that, amongst others, the contractile substances of the muscles may 
be looked on as oxygen-carriers of this nature. Hoppe-Seyler 
{Zeit, physiol. Ghem., 2, 22), on the other hand, considers that com¬ 
bustion in organisms is dne to oxidation, brought about by the 
nascent hydrogen which is evolved in the fermentive processes; 
the nascent hydrogen decomposes the oxygen molecule, combiniug 
with one atom only, thus leaving the other free to oxidise. Zinc, iron, 
and other reducing agents, according to Hoppe-Seyler, act in like 
manner, and the formation of hydrogen peroxide by the slow com¬ 
bustion of these metals is the result of the oxidation of water by the 
liberated oxygen-atoms. 

The author has already shown (he. dt.) in previous papers 
that nascent hydrogen, and reducing compounds in general, do not 
bring about oxidation, and that, whenever such phenomena seem to 
occur, they are probably, or can be proved to be, due to the presence 
of oxygen-carriers, Hoppe-Seyler’s hypothesis is therefore absolutely 
untenable. 

When palladium hydride (about 1 gram) is shaken, in presence of 
air, with an aqueous solution of tetrametbylparaphenylenediamine 
(36 c.c.), slightly acidified with sulphuric acid, the solution gradually 
becomes deep violet. If the mixture is shaken for £ve minutes onlv, 
the tetraroine-derivative is not oxidised although hydrogen peroxide ' 
is formed; if the palladium hydride is then removed, the solution 
will remain colourless, but on adding a piece of ignited palladium or 
platinum an intense coloration is immediately produced, the metal 
acting as an oxygen-carrier between the hydrogen peroxide and the 
tetramethylparaphenylenedxamine. Palladium and platinum are able 
to oxidise di- and tetra-mothylparaphenylenediamine not only in. pre¬ 
sence of, but also in absence of hydrogen peroxide, provided that air 
be present, 

Wken 1 per cent, zinc amalgam (25*992 grams) is shaken for 
10 minutes, in presence of air, with 0*5 per cent, sulphuric acid 
(5 C.C.) containing crystallised, oxalic acid (30 milligrams), the 
solution remains clear and hydrogen peroxide is formed, as can be 
-proved by the titanic acid and zinc iodide-starch-copper sulphate 
reactions (compare Abstr., 1884, 1073). The solution now reduces 
more potassium permanganaie than corresponds with the oxalic acid 
present, and assuming that the acid has ^ remaned unpxidised, the 
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excess of permanganate employed showed that 3*37 milligrams of 
hydrogen peroxid^e had been formed. The zinc amalgam lost 
62 milligrams of zinc, corresponding to 1’9 milligrams of hydrogen; 
this quantity of hydrogen, according to Hoppe-Seyler’s views, should 
have been sufficient to oxidise 119*7 milligrams of oxalic acid, hut not 
a trace of carbonic anhydride is evolved. 

When liquid zinc amalgam (26 grams) is shaken for 10 minutes 
with 0*5 per cent, sulphuric acid (about 50 c.c.) containing oxalic 
acid (80 milligrams), in. absence of air only 2 milligrams of zinc are 
dissolved, so that the solution of the zinc is considerably hastened by 
the presence of air. 

Hydrogen peroxide (1*8 milligrams) is formed when liquid zinc 
amalgam (20 grams) is shaken for 10 minutes with air (300 c.c,), 
free from carbonic anhydride, carbonic oxide (300 c.c.), and 1 per 
cent, sulphuric acid (50 c.c.), hut not a trace of carbonic anhydride is 
produced. 

These experiments show that oxalic acid and carbonic oxide are 
not oxidised by nascent hydrogen in prewsence of air, and that 
hydrogen peroxide is formed in considerable quantities notwith¬ 
standing the presence of these compounds. 

When palladium foil (4*6 grams) of about 32 cm. square in surface, 
and containing 280 c.c. of hydrogen, is shaken with water (50 c.c.) 
and air, the quantity of hydrogen peroxide formed is 0*9, IT, 1'3, 
and 1*5 milligrams after 30, 40, 50, and 60 minutes respectively. 
After 60 minutes the quantity of hydrogen peroxide present remains 
constant—as much being destroyed by the palladium hydride as is 
formed by the action of the oxygen. The same palladium foil gives, 
however, further quantities of hydrogen peroxide when shaken with 
fresh water. The formation of hydrogen peroxide continues until 
the solution contains about ■ g '^ V< r weight of this compound, so 
that the absolute quantity produced increases with the quantity of 
water present. Hydrogen peroxide is formed immediately when 
palladium foil (5 grams), containing only 11 c.c. of hydrogen, is 
shaken with water and air, and a piece containing only 2 c.c. of 
hydrogen gives traces of hydrogen peroxide. 

A piece of freshly ignited palladium foil (4*6 grams) of 32 cm. sq. 
in surface was placed in water (80 c.c.) containing hydrogen per¬ 
oxide (80 milligrams) and a quantity of sodium indigosulphonate 
which would be destroyed by 0*15 milligram of active oxygen. 
Evolution of oxygen quickly commenced and after two days the 
whole of the hydrogen peroxide was destroyed, but the dye, although 
considerably decolorised, was not completely oxidised; almost the 
whole of the available oxygen (37*6 milligrams) was liberated in the 
form of gasi and not even 0*15 milligram combined with the colouring 
matter. In a second experiment, a piece of palladium (6 grams) of 
about 35 cm. sq. in surface, was placed in water (80 c.c.) oontaininga 
quautity of sodium indigosulphonate, which would require 0*07 
milligram of oxygen for reduction, and hydrogen peroxide (0*5 milli¬ 
gram) was added daily. Each fresh addition of hydrogen peroxide 
was decomposed in 24 hours, but the dye was not decolorised until 
after 1*9 milligrams of available oxygen had been added. In a 
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F^imilar experiment, hydrogen peroxide (0*1 milligram) was added 
daily; the dye was completely bleached after adding 0*37 milligram 
of available oxygen. These experiments show that palladium acts 
as an oxygen-carrier between hydrogen peroxide and indigosul- 
phonic acid, and that this action is most complete when the relative 
quantity of hydrogen peroxide in the solution is very small; in 
stronger solutions most of the peroxide is destroyed by the palladium 
with evolution of oxygen. If the solutions employed contained even 
less than 1/800,000 of their weight of hydrogen peroxide it is 
probable that the whole of the available oxygen would be carried to 
the indigosulphonic acid; such favourable conditions predominate in 
the slow action of air on palladium hydride. The presence of small 
quantities of sulphuric acid increases the quantity of oxygen carried 
by palladium, and the evolution of oxygen, even in relatively strong 
solutions of hydrogen peroxide, is diminished. 

’ It has been previously shown that palladium hydride does not 
oxidise ammonia to nitrous acid in presence of air and water, 
although hydrogen peroxide is formed in considerable quantities 
(compare Abstr., 1883, 282). Hydrogen peroxide (0*5 milligx’am) 
was added daily to two 2 per cent, ammonia solutions (75 c.c.), in one 
of which a piece of freshly ignited palladium foil (5 grams) was 
placed. Oxygen was evolved from both solutions, the evolution 
being greater in the one containing palladium, hut at the end of the 
seventh day neither ammonium nit*rite nor nitrate was formed in 
either solution. In a second similar experiment, hydrogen peroxide 
(1 milligram) was added daily for five consecutive days; oxygen was 
evolved as before and, after four days, the solution free from palla¬ 
dium contained ammonium nitidte, but none was formed in the other 
solution even after six days. Concentrated ammonia (25 c.c.) was 
mixed with a 0*8 per cent, solution of hydrogen peroxide (25 c.c.), 
the mixture divided into two parts and freshly ignited palladium 
(4 grams) added to one of them* Oxygen was rapidly evolved from 
the solution containing palladium, and after 20 hours the whole 
of the hydrogen peroxide had been decomposed without a trace of 
nitrite having been formed. The hydrogen peroxide in the other 
solution was not entirely decomposed until after a few days and 
nitrous acid (2*8 milligrams) was formed. Similar experiments with 
dilute (1 per cent.) ammonia gave similar results. These experi* 
ments show that hydrogen peroxide alone oxidises ammonia in dilute 
or concentrated aqueous solution, the quantity of niti'ite formed, 
though small in any case, increasing with the quantity of hydrogen 
peroxide employed; the greater portion of the hydrogen peroxide is, 
however, decomposed by the ammonia catalytically and oxygen is 
evolved. If palladium is present, the decomposition of the hydx’Ogen 
peroxide is complete, even when it is added very grad.ually and is 
present only in very small quantities, the whole of the available 
oxygen being evolved., F. S. K. 


Constitution of Peroxides- By M. Trattbbi (B^., 22, 1515-^ 
1517).—A reply to Richarz (Abstr,,. 1888,12 and 7t)9)* 
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Formation of Hydrogen Peroxide from Persulphnric Acid. 
By M. Teaubb (Ber,, 22, 1518—1528).—To determine whether 
oxalic acid is oxidised by persulphuric acid (SO4) in 70 per cent, snl- 
phnric acid solution as stated by Kicbarz (Ber.^ 21, 1670), the author 
added a known quantity of oxalic acid, dissolved in 70 per cent, sul¬ 
phuric acid, to 70 per cent, sulphuric acid containing a known 
quantity of pei'sulphnric acid, and passed a stream of air, free from 
carbonic anhydride, through the mixture for three hours; not a trace 
of carbonic anhydride was evolved. The mixture was then made up to 
100 c.c. with 70 per cent, sulphuric acid, and (1) the quantity of oxalic 
acid, (2) the total available oxygen, (S) the available oxygen in the 
hydrogen peroxide, and (4) the available oxygen in the persulphuric 
acid determined. The results showed that oxalic acid is not acted 
on by persulphuric acid in presence of 70 per cent, sulphuric acid, 
and that, in the first two or three hours, more than two-thirds of 
the persulphuric acid is decomposed, and its available oxygen almost 
Completely converted into hydrogen peroxide. When the experiments 
described above occupied more than two or three hours carbonic anhy¬ 
dride was evolved, owing to the oxidation of the oxalic acid by the 
hydrogen peroxide; at low temperatures (8—10'’), however, the 
evolution of carbonic oxide was very slight. 

It was proved hy similar experiments that carbonic oxide^ is not 
oxidised .by a 70 per cent, sulphuric acid solution of persulphuric 
acid, and that within 3| hours, more than two-thirds of the available 
oxygen is converted into hydrogen peroxide. As, therefore, per* 
sulphuric acid is such a feeble oxidising agent, it cannot be true that 
it oxidises water as is stated by Bicharz (loc. cir,). 

When a 40 per cent, sulphuric acid solution (20 0.0.) of persul¬ 
phuric acid (= 16 milligrams of available oxygen), free from 
hydrogen peroxide, is dilated with water, neutralised with barium 
carbonate, and filtered, the filtrate contains hydrogen peroxide 
(= 7'4 milligrams of available oxygen); this experiment shows that 
Bicharz’s view {ha, cU,) that hydrogen peroxide is only formed Irom 
persulphuric acid in 70 per cent, sulphuric acid solution, is untenable. 

Violet chromic sulphate is not oxidised to chromic acid by a 
40 per cent, sulphuric acid solution of persulphuric acid; when 
chromic acid is treated with persulphuric acid in 70 per cent, sul¬ 
phuric acid solution, it is reduced to chromic oxide in consequence of 
the formation of hydrogen peroxide. 

Pei*sulphuric acid also diSers from other powerful oxidising 
agents in this, that in 70 per cent, sulphuric acid solution, it does 
not decompose but actually gives rise to hydrogen peroxide. Quanti¬ 
tative experiments showed that when hydrogen peroxide and per¬ 
sulphuric acid are present together in 40 per cent, sulphuric acid 
solution, they are both very slowly decomposed, equal molecules of 
the two compounds being destroyed, but a similar solution of either 
compound alone undei’goes no considerable change within 48 hours; 

Persulphuric acid does not act on organic compounds, or has, at the 
most, Only a very slight action. In 40 per oent^ sulphuric: acid solu¬ 
tion, it does not decolorise indigoaulphonic acid until after half-auw 
hour’s time, and a solution in dilute sulphuric acid (about 10 per 
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cent,) can be filtered throngb paper without any reduction taking 
place. liTeatral solutions of persnlphuric acid are only very slowly 
reduced by alcohol, but arsenious acid is completely oxidised within 
a short time. Berthelot (Abstr., 1878,469) has stated that arsenious 
acid is not acted on by persulphuric acid. 

The following reactions show that persulphuric acid belongs to the 
class of oxygen molecule compounds (holoxides). Platinum, either 
in the form of wire or as platinum black, decomposes persulphuric 
acid with eYolutiou of oxygen, but ouly in presence of acid. A 
neutral or slightly acid solution of persulphuric acid oxidises indigo- 
snlphonic acid only slowly, but immediately on adding ferrous sul¬ 
phate. Persulphuric acid and hydrogen peroxide, when present 
together, behave like two holoxides. Persulphuric acid sometimes 
behaves as a reducing agent; a solution in 40 per cent, sulphuric 
acid, free from hydrogen peroxide, reduces lead peroxide, the hydrate 
of manganese dioxide, and silver peroxide. 

The article concludes with a discussion of the existence of oxygen- 
molecule compounds which is principally controversial 

F. S. K. 

Behaviotir of Persulphuric Acid towards Nitrogen. Eva¬ 
poration of Hydrogen Peroxide. By M, Traube (Ber., 22,1528 
—1531).— Bicharss has stated (Abstr., 1888, 12) that persulphuric 
acid, in 70 per cent, sulphuric acid, oxidises nitrogen to nitrous acid. 
The author finds that such is not ihe case. When a solution of 
,(1) persulphuric acid (=48 milligrams of available oxygen), 
(2) nitrous acid (1*3 milligrams), (3) hydrogen peroxide (10 milli¬ 
grams), in 70 per cent, sulphuric acid, is placed in a flask and the air 
inside tested with paper strips moistened with various reagents, the 
colorations produced are identical in the experiments with pei’sul- 
phuric acid and hydrogen peroxide, whilst those obtained with the 
nitrous acid solution are, quite different. These results show that 
nitrogen is not oxidised by persulphuric acid, that hydrogen peroxide 
is slightly volatile at the ordinary temperature, and that the air 
above a mixture of persulphuric acid and 70 per cent, sulphuric acid 
contains hvdrogen peroxide in a state of vapour. 

Water (10 c.c.) containing hydrogen peroxide (200 milligrams) 
was placed in a closed flask of 20U c.c. capacity in which were 
suspended papers moistened with (A) zinc iodide, sthroh and ferrous 
sulphate, (B) zinc iodide and staiub, (0) titanic acid. A was coloured 
immediately, B after 15 seconds, and 0 after 6 minutes; when the 
papers were dry, the reactions did not appear for considerably longer 
periods. With aqueous solutions (10 c.c.) containing hydrogen 
peroxide (10 milligrams), the moist papers (A, B, 0,) were coloured 
in 0*5, 8 and 12 minutes respectively. In similar experiments with 
70 per cent, sulphuric acid (10 c e.) containing hydrogen peroxide 
(1 milligram), B was coloured yellow in six hours, but the other two 
papers showed no reaction, F. S. K. 

New Hydrate of Sulphuric AoW. The Nature of Solution. 
By S. U. PiCKEEixo {Ohem, 60, 68).—fhia communication 

announces the isolation of a new hydrate of sulphuric acid, the 
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existence of wliicli in solution the autkor had determined from a 
study of the densities and heat of dissolution of solutions of the acid 
(Proc., 1889, 88). The hydrate is H 2 S 04 , 4 Hj 0 . It is a crystalline 
solid melting at —25°. Any excess of acid or of -water lowers its 
melting point considerahly. S. U. P. 

Siilpliites and Thiosulpliates. By H. Sohwicker (Per., 22, 
1728—1737 ).—Sodium + 2 H 2 O, separates 

in yellowish crystals, when a concentrated solution of potassium 
hydrogen sulphite is neutralised with the calculated quantity of 
sodium carbonate, and evaporated over sulphuric acid. (Compare 
Rohrig, J". fr. Ghem. [2], 37, 250.) When heated with ethyl iodide 
at 140®, it yields a compound 4S02Et-0K,NaI, which crystallises from 
hot alcohol in colourless needles. 

Potassium sodium sulphite^ Kl^aSOs -f HoO, prepared from sodium 
hydrogen sulphite and potassium carbonate in like manner, is a 
yellowish, crystalline compound. When heated with ethyl iodide at 
140°, it gives a colourless salt, which has the composition 

4S 02Et’01Ia,KI. 

The salt IIK 3 Ia 2 (S 03)2 4- 4 H 2 O, separates in large, well-defined 
plates, when a solution of equivalent quantities of sodium potawssium 
sulphite and sodium hydrogen sulphite, or a solution' of sodium 
hydrogen sulphite (2 mols.) and potassium carbonate (0*5 mol.) is 
evaporated. It is moderately stable in the cold, but it is quickly decom¬ 
posed when heated. It is readily soluble iu water, the solution having 
an acid reaction, and concentrated solutions combine with acetone with 
development of heat. Compounds of the same composition, and which 
seem to he identical with the doable salt just described, are obtained 
when a solution containing sodium sulphite and potassium hydrogen 
s-ulphite is evaporated, or when a hot solution of either of the sodium 
potassium sulphites (see above) is saturated with sulphurous anhy¬ 
dride ; the solubility in water of all these compounds is approximately 
the same (69 per cent, at 16°), but in some respects they differ slightly. 

The compound HNaKa( 803)2 + SHaO separates in transparent 
prisms when a concentrated solution of equivalent quantities of 
sodium potassium sulphite and potassium hydrogen sulphite is evapo¬ 
rated over sulphuric acid; it behaves like the double salts described 
above. 

A compound, H(]SrH;)Na 3 (S 03)2 + 4 H 2 O, separates in colourless 
crystals when ammonia is passed into a concentrated solution of 
sodinm hydrogen sulphite, or when a concentrated solution of ammo¬ 
nium hydrogen sulphite is partially saturated with sodium carbonate. 
Tauber {Jahresh. Ghem, TecJm., 1888, 444), by the latter method, 
obtained a salt to which he assigned the formula 2118 ^ 803 ,( 11114)38205 
+ IOH3O, aud, in fact, all the double salts described above may be 
regarded as pyrosulphites of analogous constitution. It crystallises 
in large plate?, and is moderately stable at the ordinary temperature, 
but at 130° it is quickly decomposed with evolution of water, ammonia, 
and sulphurous anhydride. It is readily (48*5 per cent, at 16°, 
42’3 per cent, at 12*4°) soluble in water, and the solution has an acid 
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reaction. It seems to Ibe identical with the double salt described by 
Marignac {Jahreeb, Gliem,, 1857, 118). 

Sodium potassium thiosulphate^ SNa*S 02 * 0 K + 2 H 2 O, is obtained 
in large, transparent plates, when a freshly prepared, concentrated 
solution of ammonium pentasulphide is added to a solution of sodium 
potassium sulphite (see above) until a permanent yellow coloration is 
produced, the ammonia expelled by boiling, and the filtered solution 
evaporated on the water-bath. It is very readily (218’7 per cent, at 
15®) soluble in water, melts at about 57®, and when heated with 
ethyl bromide in aqueous solution it yields colourless crystals of 
potassium ethyl thiosulphate. 

Fotassium sodium thiosulphate, SK'S 02 * 0 N’a + 2 Er 20 , prepared 
from potassium sodium sulphite (see above) in like manner, crystal¬ 
lises in small, colourless plates, melts at about 62®, and is very readily 
(105*3 per cent, at 15°) soluble in water. When an aqueous solution 
is heated with ethyl bromide, sodium ethyl thiosulphate is obtained; 
the last-named compound crystallises from dilute alcohol in long, 
transparent needles which seem to contain 1 mol. H 2 O. 

Potassium tetrathionate is obtained when either sodium potassium 
or potassium sodium thiosulphate is treated with iodinethis abnormal 
behaviour is owing to the fact that potassium iodide decomposes 
sodium tetrathionate with formation of the more stable and more 
sparingly soluble potassium salt. When iodine is added to a solution 
of sodium thiosulphate containing a sufiScient quantity of potassium 
iodide, potassium tetrathionate is alone formed. 

The compound EIAgS 203 -f NHs separates in nacreous plates when a 
solution of either of the sodium potassium thiosulphates, or of potassium 
thiosulphate, is mixed with an equivalent quantity of an ammoniacal 
silver nitrate solution. It is very sparingly soluble in water, and 
silver sulphide quickly separates from the solution, but it dissolves 
freely in hot ammonia, and crystallises from the cold solution in large 
plates. ■ It is stable at the ordinary temperature, but at 100® ammonia 
is evolved, and a grey powder remains. When a solution of sodium 
thiosulphate is mixed with ammoniacal silver nitrate, no precipitation 
occurs, but, on adding potassium chloride or potassium nitrate, the 
compound just described separatee in nacreous plates. 

Sodium silver thiosulphate, NaAgS 203 + HaO, is obtained in large, 
well-defined, monoclinic plates^ w*hen a solution of equivalent quantities 
of sodium thiosulphate and ammoniacal silver nitrate is evaporated 
over sulphuric acid (compare Lenz, Annalen, 40, 94). It decom¬ 
poses only slowly at the ordinary temperature, but immediately on 
heating j at 100 ° only water is evolved, and a grey, crystalline 
powder remains. It is very sparingly soluble in water, and the solu¬ 
tion is unstabloi but it dissolves freely in cold ammonia, and on adding 
alcohol a colourless fiooculent compound, probably NaAgS 203 , + KH 3 , 
is precipitated. ^ 

It follows from the above experiments that both sulphites and thio¬ 
sulphates have an asyrnmetric^i constitution ^ F. S. K. 

Behaviour of Sodium Thiosulphate with Acids, By W. 

22, 1686—1694).—^Th^ author haying noticed that by 
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the decomposition of this salt by acids, small quantities of hydrogen 
sulphide were sometimes formed, have carefully studied its beha¬ 
viour towards acids; With formic, acetic, succinic, citric, hydro- 
bromic, hydriodic, hydrofluonc, nitric, sulphurous, dithionic, phos¬ 
phoric, and very dilute sulphuric acids, the amount of sulphurous 
anhydride and sulphur obtained always agrees with that required for 
the equation ]Sra 2 S 203 + 2AcOB[ = 2 AoO]Sra -j- EC 3 O 4* SOa -f S, 
But with stronger sulphuric acid this is not the case. In a series of 
experiments where 10 mola. of snlphuric acid of various degrees of con¬ 
centration were employed to 1 mol. of sodium thiosulphate, and the 
reaction completed in the cold, the sulphurous anhydride evolved 
varied from 74 per cent, of the theoretical with acid of 20 per cent, to 
92 per cent, with acid of 90 per cent., the pi*ecipitated sulphur more 
nearly approached the theoretical quantities. But with 100 per cent, 
sulphuric acid, the percentage of sulphurous anhydride fell to 45*4 per 
cent., that of precipitated sulphur to 9*15 per cent., whilst much less 
than the theoretical quantity of snlphuric acid was neutralised. In 
the last-named reaction the evolution of hydrogen sulphide was very 
noticeable. With more dilute acid, it was often detected, but was 
estimated with the sulphurous anhydride. 

When these experiments were repeated with 10 per cent., 20 per’ 
cent., and 40 per cent, hydrochloric acid, the sulphurous anhydride 
varied between 83—88 per cent, of the theoretical, that of precipitated 
sulphur between 86 and 97 per cent., whilst quantities of sulphuric 
acid corresponding with 6 to 8*5 per cent., sulphur were always 
formed. 

Geutber showed that when a solution of sodium thiosulphate is 
treated with silver oxide, silver sulphide is formed, and the author 
•finds that the quantities so formed correspond exactly with those 
j’equired for the equation Ag^O + NajSsOs ^ AgsS + Na^SOi. 
Orlowski has shown (/. Buss. Ghew, Sog., 1883 [i]y 32) that those 
elements precipitated by hydrogen sulphide in acid solutions are also 
under like conditions precipitated as sulphides by sodium thio¬ 
sulphate. 

Bix>m these results the author concludes that the decomposition of 
thiosulphuric acid is not the simple one generally believed, but that 
the first phase is a decomposition into hydrogen sulphide and sulphuric 
anhydride, which then further react on each other. The various 
reactions taking place would then be expressed by the equations t —» 
(I) HaSsOa = KS + SO 3 . (11) BS + SO 3 =: SO 2 + S + H^O. 

. (Ill) 2 H 3 S + SO 3 2 H 2 O. (IV) 3 H 2 S + SO 3 = 4S -h SE,D. 

* L. T. T. 

Hyponitrites, By Maquenne (Compt.rmd., 108, 1303—1306).— 
The hyponitrites at present knoym are the silver, barium, and ethyl 
saltfs, but the first two are unstable, and the latter is extren^ly 
explosive. The stiontium and calcium compounds, however^ are 
much more stable. 

Galoium^ hypomtrite. —Crude silver hyponitrite , is treated with‘ 
calcium chloride in presence of a small quantity of nitric acid, and the 
filtered liquid is mixed with ammonia. Calcium hyponitritfe separates 
,as a brilliant crystalline powder, which atta;chb]s itself to glaes after 
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the manner of magnesium ammonium phosphate. It Las the compo¬ 
sition CaK >202 -h 4HaO, and is almost insoluble in water, but dissolves 
readily in dilute acids. When heated at 100®, it effloresces and evolves 
gas ; when treated with sulphuric acid, it evolves nitrous oxide, and 
when treated with bromine it is oxidised to the nitrate. 

Strontium hyponitrite, SrlJTrOa + 5H.>0, is obtained in a similar 
manner; if heated at 100 °, it effloresces with very slight evolution of 
gas. 

Calcium aceio-hyponitrite, CalSr 202 ,Ca(C.H 30 o)o 2 AcOH + 4 H 2 O, 
separates in small, white needles, when the calcium hyponitrite is 
added in successive small quantities to acetic acid of about 30 per 
cent., until the salt ceases to dissolve. It dissolves in water, forming 
a very slightly acid solution. Baoult’s cryoscopic method gave for 
this salt a molecular reduction of 104, and for Villiers’s sesquiacetate 
a molecular weight of 68 . It follows that the two compounds are 
not analogous; it would seem also that the true formula of hyponitrous 
ncid is HaNgOi and not HISTO. 

Strontium aoetO’^hyponitrite crystallises with 3 mols. H 3 O, closely 
resembles the calcium salt, and is obtained in a similar manner. 
Barium aceto-hyponitrite has a strictly analogous composition, but is 
much less stable. 

These results confirm the empirical composition attributed to 
hyponitrous acid by Divers, but indicate that the empirical formuliJ* 
ought to be doubled in order to represent the molecule. 

C. H. B. 

Solubility of Arsenious Oxide and Arsenious Sulphide. By 
K, CnonoimsKY (Ohem, 1889, 569, from Idsiy. Ghem., 13, 

114—117).—Beerystallised arsenious oxide dissolved in the following 
proportions, at 18*5°: 100 parts pure aqueous solution contained 
0'8507 gram; 100 c.c. containing 1*3195 gram hydrogen chloride, 
1T513 gram; 100 c.c. containing 6*U9 grams hydrogen chloride, 
1*2724 gram; 100 c.c. hydrochloric acid, 1*4529 gram arsenious 
oxide. Although arsenious oxide is soluble in dilute sulphuric and 
acetic acids, no regularity in the solubility was observed. The solu¬ 
bility appears to increase in the same ratio with equal increment of 
temperature in acid solutions of different strengths; 100 c.c. of dilute 
sulphuric acid dissolved 1'0915 gram at 80®, and 0^5422 gram at 
^ 18^5®; 1'3664 gram at 80°, and 0*7203 gram at 18‘5°; 1T933 gram at 
80°, and 0 6522 gram at 18*5°; the ratios being 2*01 ; 1, 1 89 : 1 and 
1*84 : 1 respectively. The anther also found that the small quantity 
of arsenious sulphide which dissolves in pare water gradually decom¬ 
poses with liberatibn of hjj^drogen sulphide. The freshly precipitate! 
sulphide appeared to be most prone to suffer in this manner, to the 
extent of T 5 to 6 per cent., according to the acidity hnd temperatru*e. 
This decomposition is mnch reduced by boiling the solution, and the 
author infers that there is one modification of arsenious oxide soluble 
in water, and which forms hydroxy sulphide. J. Wt L. 

Presence of Sodium Sulphate in the Atmosphere, and the 
Origin of Saline Powders. By P. M. DubAOHAunoNNY (Gowpt 
yejid., 108, 130,7).—The author has previously shown that when 
von, nvi. . ., . 3 ' 
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saline solutions evaporate minute particles of the dissolved salts are 
carried into the air (Abstr., 1887, 211), and he considers that this is 
the true cause of the presence of minute particles of sodium sulphate 
and other salts in the atmosphere (compare Parmentier, this voL, 
p. 826). 0 . H, B. 

Dissociation of the Sulphides of Cadmium and Zinc by 
Means of Metallic Cadmium and Zinc. By H, N. Mouse and 
J, White (Amer, Oliem. 11, 348—351).—In a previous paper (this 
voL, p. 755), the authors described the dissociation of the oxides of 
cadmium and zinc by their respective metals; they now detail their 
experiments with the sulphides. The methods of conducting the 
experiments, and the results obtained are exactly similar to those 
already described in the case of the oxides (loo, cit.). 

The oxides appear to begin to dissociate at a somewhat lower 
temperature than the sulphides. Of the two oxides, zinc oxide 
appears to dissociate the more readily 5 of the two sulphides, the 
cadmium sulphide. A.' &. B. 

Modifications of Precipitated Cadmium Sulphide. By 
V. Klobukofe (/. pr. Ghem. [2], 39, 412—425; compare Abstr., 1888, 
224).—To ascertain whether the red modification of precipitated 
cadmium sulphide is a real isomeride, or only a physical ii^omeride of 
the yellow modification, the author has determined—( 1 ) their specific 
gravities, which vary between 3*906 and 4*147 for the yellow, and 
between 4*476 and 4*513 for the red; (2) their cxystalline form, 
which is hexagonal in the yellow variety, but two or more difierent 
forms in the red; this makes it probable that there are mpre than 
two varieties; (3) their behaviour under friction, pressure, chemical 
agents, ; under these influences, the yellow changes into the red. 

These results tend to show that the yellow and red varieties are 
real isomerides, possibly polymerides. A. Q* B. 

Occlusion of Gases by Electrolytic Copper. By A. 

(Gowpt rend.^ 108, 1298—1300; see this vol., p. 105).!—A '2^ per 
cent, solution of the copper salt was used, either neutral or containing 
free acid in amount varying from 0*1 to 0*9 of an equivalent. ' The 
current did not exceed 0*5 ampere, the electrodes being 40 sq. cih. in 
area, and the distance between them 50 mm. The temperatures varied 
from 10 ® to 40'^; some of the experiments, however, being made at 2 ®. 
Electrolysis usually continued for 24 hours, the anode consisting of 
copper of good quality. In order to estimate the occluded gas, the 
deposited metal was heated in a vacuum in doubly glazed porcelain 
tubes. Carbonic anhydride comes off even below a dull red heat, 
but hydrogen comes off hut slowly at dnll redness, six to eight hours’ 
heating being required for 10 to 15 grams of metal. 

The ratio between the volume of gas occluded and the weight of 
copper deposited decreases as the weight of the deposit increases, hut 
the proportion of carbonic anhydride increases. For the same’ weight 
of metal, the quantity of gas occluded diminishes as the temperature 
rises. Increase in the amount of free acid increases the amount of 
, gas occluded, and the deposit is less compact, in neutral solutions, 
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the proportion of carbonic anhydride in the occluded gas is always 
greater than in presence of free acid, and it increases rapidly with 
the temperature up to 30®, at which point it constitutes 90 per cent, 
of the gas. After some hours, the deposit becomes dendritic, 
especially at the edges, the dendrites being long and very fragile. 
In a very few cases, carbonic oside was found in the gas, but in all 
probability it results from a secondary reaction between the hydrogen 
and the carbonic anhydride in the process of extraction. 

• Electrolytic copper occludes only hydrogen and carbonic anhydride, 
the former being usually, and in presence of free acid invariably, in 
the greater proportion. The fragility of the deposit is correlated 
with the presence of excess of occluded carbonic anhydride. 

0. H. B. 

New Reaction with Ferric Chloride. By L. Gabba {Ghem, 
Oentr., 1889, 667, from Bend, B, Inst. Lombardo [2], 22, 238—239). 
—A concentrated solution of ferric chloride reacts with finely- 
divided plumbic sulphide, ferrous chloride, plumbic chloride, and 
sulphur being the products. The reaction takes place quickly in the 
cold, and very quickly when warmed gently, and is not restricted to 
the precipitated sulphide, the change being efieoted with finely- 
pulverised galena, not more than 1 per cent, remaining unacted on. 

J. W. L. 

Titanium Compounds, By T. Koenig and 0. v. b. Pforbten 
(B er., 22, 1485—1494; compare Abstr., 1888, 788).—^When excess of 
titanic acid is treated with cold, concentrated hydrochloric acid, and, 
after keeping for a few days, the clear supernatant liquid evaporated 
under reduced pressure, colourless crystals of titanic acid hydro¬ 
chloride are obtained. This compound iS' soluble in water, and 
contains titanium and chlorine in the proportion of 1 : 1’47. 

A comparison of the behaviour of a concentrated solution of the 
diohloride TiCl 3 (OH )2 previously described {loc, cit,) with that of a 
solution of titanic acid hydrochloride, towards ether, showed that the 
two compounds are not identical. 

. When a few drops of concentrated hydrochloric acid are added to a 
strong solution of titanic acid hydrochloride, an oxychloride is pre^^ 
cipitated, hut it redissolves on adding more hydrochloric acid; the 
solution then behaves like a solution of the dichlorjide. 

W"han finely-divided titanic iron is heated for several hours with 
concentrated sulphuric acid, it turns dark blue, and becomes covered 
with a fine white powder (compare Sheerer, Ann, Bhys, Ohem.^ 64^ 
489); the solution contains iron, but no titanium salt as stated by 
Glatzel (this Journal, 1877, i, 688). The natural ore undergoes no 
change when ignited in a stream of pure, dry carbonic anhydride, 
and, as W'iegand has already shown, ferrous oxide and titanium 
sesquioxide can exist together in solution; these facts, show that no 
change of titanium sesquioxide and ferric oxide into titanic acid and 
ferrous oxide, such as has been assumed by Groth, takes place when 
the mineral is treated with hot sulphuric acid. 

Menaccanite and titanic iron from Egersund and Snaium were 
heated in a stream of pure hydrogen, the loss ascertained, the residue 
boiled ’with dilate sulphuric acid or acetic acx'd,, and the residual 
^ \ ^ ^ ^ 3^2 
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tifcanixon compound ignited in tlie air, after washing with water, 
alcohol, and ether consecutivelj. The loss of weight (12*23—12*38 
per cent.) on reduction agreed with the mean loss (12*96 per cent.) 
shown by the equations— 

7 Ti 03 Fe + 18H = TbOw + 7Fe -f OH^O, and 
TiOsFe 4" 2H = Ti02 4” Fe H- 2 H 2 O, 
and the subsequent inerea»se on igniting in the air was ,2*15—2*53 per 
cent. If titanic iron has the formula Ti 203 ,Fe 203 , the loss on 
reduction should be 15'7 per cent, in accordance with the equation— 

Ti 203 ,Fe 203 4* 6H == TiaOa + 2Fe 4 SHjO, 
and the subsequent increase on oxidation 11*11 per cent. Similar 
experiments were made employing hydrogen sulphide instead of 
hydrogen j the increase in weight (9*43—9*73 per cent.), after igniting 
in the gas, agreed with the change of TiOaFe into Ti 03 4 FeS, which 
requires 10*53 per cent., whilst the conversion of TiaOsjFe^O® into 
Ti 203 4 2FeS requires 5‘26 per dent. After removing the ferrous 
sulphide and any sulphur present, the residue increased only: 0*97 per 
cent, on ignition. 

Ferric orthotitanate^ Fe 4 (Ti 04 ) 3 , is obtained when titanic acid and 
anhydrous ferrous fluoride are heated together with a large quantity 
of sodinm chloride; ferrous titanate is not formed (compare Haute- 
feuilie, Gcmpt, rend,,, 59, 733). On ignitionin hydit)gen, ferric ortho- 
titanate behaves like titanic iron, and is converted into iron and 
titanic acid. When warmed with concentrated sulphuric acid, it 
turns green, and on diluting the whole dissolves; the solution contains 
titanic acid and ferric sulphate, but no ferrous salt. F. S. K. 

Ammoniacal Derivatives of Ruthenium, By A. Jolt (Gompt. 
rend.^ 108, 1300—1303).—By boiling the so-called ruthenium ammo¬ 
nium chloride with excess of ammonia, Claus obtained a compound to 
which he gave the formula E.uCl2,4NH3 4 3 H 2 O. The author has 
shown, however, that the double chloride is really a nitrosochloride 
(this vol., 352 aud 678), and he finds that Claus’s compound and all 
the salts derived from it are represented by the general formula 
IIuX 2*]N’0*0H,4]N'H3, where X is a halogen or acid radicle. 

If ammonium ruthenium nitrosochloride is boiled for a long time 
with excess of ammonia, the liquid becomes golden-yellow, and 
deposits yellow or oi'ange-yellow anhydi'ous crystals of the composition 
RuCl2*NO*OH,4]SrH3. Ho gas is evolved. If the solution is not 
sufficiently dilute, the reaction is incomplete. The bromide and 
iodide are obtained in a similar manner, and the solubility of these 
haloid compounds decreases as the atomic weight of the halogen 
increases. They are isomorphous, and form monoclinic prisms; in 
the case of the chloride a : h : c = 1*5565 : 1 : 1*4647 and pK ^ 
78'" 45'. The platinochloride, RuOl 2 (NO)OH,(NH 3 ) 4 ,PtCl 4 , forms an 
oi’ange-yellow, crystalline powder, almost insoluble in cold water,, 

The nitrate is obtained from the chloride by the action of silver 
nitrate, or by adding a warm concentrated solution of the chloride to 
an exce?s of nitric acid. It is only very slightly soluble in cold 
water, and practically insoluble in concentrated nitric acid. It crystal* 
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lises in yellow monoelinic prisms; a : h , c = 1*41492 : 1 : 1 * 37734 , 
and ph' = 68 ^ 18^ 

The sulphate and carbonate are obtained from the chloride by the 
action of the corresponding silver salts. The carbonate crystallises 
with 2 mols, H^O. The sulphate crystallises with 1 mol. 5 . 2 * 0 , and is 
the most soluble of all the salts. It forms simple, well-defined triclinic 
prisms; a : & : c = 1*63014 : 1 : 1*28274, ab = 83*^ 33', be = 110“ 12', 
ca = 114“ 4^ 

The action of silver hydroxide on the chloride yields a strongly 
alkaline liquid, which decomposes when concentrated, and leaves a 
brown residue which, according to Claus, contains 2 mols. NH 3 . Its 
proper formula will therefore be Rii(]SrO)(OH)8,2NHs 4 - H 2 O. The 
author was unable to obtain any salts of this series in a crystalline 
condition. 

It is evident that the ammoniacal derivatives of ruthenium are not 
analogous to those of any other platinum metal. C. H. B. 
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Burmese Petroleum, By R. Romaistis (Chem. News, 59, 292).— 
Petroleum from wells in the Irawaddy group east of the Arracan 
Yoma, varies even in neighbouring wells; it is generally a viscid 
liquid, sp. gr. from 0*85 to 0*90, with strong green fluorescence, and 
solidifies at, about 24® It contains gas, benzene, and solid paraffin 
in solution. The flashing point of the fresh oil is about 3® or 4° above 
the melting point, but when conveyed in ordinary barges to Rangoon, 
the flashing point becomes 35“ higher, owing to loss of volatile con¬ 
stituents, which loss does not take place in tank barges. When 
refined at Rangoon, it yields about 30 per cent, of burning oil 
(flashing point 36“), the same quantity of lubricating and batching 
oil, and 5 per cent, of solid paraffin. Oil from the other district in 
Burma, west of the mountains in the province of Arracan, comes from 
wells in the Brongas Islands, and near Kyank-Pyn. The former is a 
reddish-brown limpid liquid, of sp. gr. 0*825 at 32®; the flashing 
point by AbeTs test is 40® ; it contains benzene and analogous hydro¬ 
carbons, and does not solidify. The following result was obtained by 
the fractional distillation of a sample of Arracan oil* Gas vras 
evolved at 30°; liquid began to distil at 70®:— 


70— 90°. 

3*1 per cent. 

90—100 .. 

7-6 


100—130. 

10-6 

>9 

130—200 .. 

18‘7 

99 

200—300 .... 

18-7. 

>9 

Above 300“ ... 

12-5 

99 

Oil left in retort. ^, 

8-0 

>9 

Paraffin crystals 

3-1 

99 ' 

Totak. .T.* 
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and bj distilling, with steam—> 

100®. 23*3 

100-^110^. 38-0 

110-~130 . 29*8 

JEtesidne. 18-3 

98*9 D. A. L. 

Pentametliylene and Tetrametliylene Bromides, By G. 
Gtjstayson and N. Demjanoff (/. pr, Ghem, [2], 39, 542—543).— 
The authors prepared pentamethylenediamiiie hy Ladenburg’s method. 
Trimethylene cyanide was dissolved in absolute alcohol, and reduced 
with sodium. The alcohol was distilled off, and pentamethylene- 
diamine was driven over from the residue with superheated steam. 
The aqueous solution thus obtained was evaporated to dryness, and 
treated with watex* and silver nitrate; it was then filtered, and the 
water distilled off. On distilling the residue under a pressure of 
31 mm., pentamethylene glycol came over at 162®. It was found that 
the glycol distilled unchanged under the ordinary pressure at 260^. 
It was heated in a sealed tube at 100® with excess of fuming hydro- 
bromic acid ; the liquid separated into two layers, the lower of which 
consisted of nearly pure pentamethylene bromide, 

CH^Br-OH^^Ca-CHrOaBr. 

This, when purified, boiled at 204—^206®. 

Tetramethjlene bromide, CH 2 Br'CH 2 *CH 2 *CH 2 Br, was prepared in 
the same way from ethylene cyanide, but the yield was much smaller 
in this case; it boils at 188,—190®. 

The authors remark that these peuta-, tetra-, &c., methylene 
bromides and glycols boil at considerably higher temperatures than the 
substances isomeric with them. C. P. B. , 

Formation of Hexylacetylene from Methylvalerylacetylene. 
By A. Bj^hal {Bull. 8oa. Ghim.^ 50, 629—631; compare Abstr., 1888, 
929).—The author heated caprylidene (12 grams), prepared by the 
action of dry potassium hydroxide oncaprylene bromide, with sodium 
(2‘3 grams) in a sealed tube at 100—110® for 36 hours. After 
exhausting the resulting gelatinous product wdth benzene, the solvent 
was distilled off, and 9 grams of a liquid boiling between 125® and 185® 
was obtained. This precipitates from amnioniacal cuprous chloride 
a yellow cuprous caprylidenide. It appears, then, that the presence 
of sodium has determined the conversion of a substituted into a normal 
acetylene. T. G. K 

Ferricyanides. By 0. Rammelsberg (J. pr. Clem. [2], 39, 
455—464).—The author has reinvestigated the lead feridcyanide com¬ 
pounds, and has obtained the same compounds as those described 
by Schuler (Abstr., 1879, 702), 

By ueutralising au aqueous solution of hydroferric^'anio acid with 
barj^a-water, and dissolving the barium ferrieyanide in water, 
together with some bromiue, the author obtained a solution which 


per cent. 

jj 

3} 
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on evaporation yielded crystals of tke compound Ba 3 Fe 2 Cyi 2 + 
2BaBr2 + 2 OH 2 O. ^ 

The yellow precipitate formed by an excess of potassium ferri- 
cyanide in, a solution of a silver salt, is free from potassium, and is 
not decomposed by dilute nitrip acid. A. G. B. 

Derivatives of Potassium Platinocyanide. By T. WmM 
22, 1542—1546; compare Abstr., 1888, 931).—When the 
chlorine-derivative previously described (loc, ciL) is digested with 
warm aqueous ammonia, a compound, Pt(CN) 4 , 2 NB[ 3 , is produced. 
This forms heavy, white, rhombic plates, soluble in boiling water, 
insoluble in alcoboL The same compound is obtained by the action 
of warm ammonia on the perchloride of the cyanide. When cold 
ammonia is used, the compound is mixed with another yellow sub¬ 
stance, which is probably an intermediate compound of the formula 
K0N,Pt(CN)3,NH3. The filtrate from these compounds w^hen evapo¬ 
rated, left a yellow crystalline mass, which on exposure to the air 
in a moist state, became gradually converted into the original copper- 
red crystals. Fresh analysis of the chlorine compound led to the 
formula 3[2KCN,Pt(Cl!T)2,3H20]01 + 2HiO. Attempts to determine 
the molecular weight by Baoult’s method proved unsuccessful. 

L. T. T. 

The Discovery of the Normal Tricyauides. By R. Otto 
(Ber., 22, 1446—1447).—A claim of priority. 

Synthesis of Cyauphenm. By F. Kbafft (Per., 22, 1759— 
1760).—^A reply to Otto (preceding, Ben, 22, 1446). 

Derivatives of Cyanamide- By A. Smolka and A. Friedreiph 
(Momtsh,^ 10, 86—100).—Bignanide (guanylgnanidine) may be con¬ 
veniently prepared (compare Abstr,, 1888, 83U) by heating a mixture 
of dicyanodiamide with an ammonium salt, 

. Dicyanodiamidine (guanyl carbamide), NrH2'0(]SrH)‘NH*0ONH2, 
is formed by digesting silver amidodicyanate with ammonium chloride 
solution at 130—140*^; by heating together for two days solutions of 
carbamide and cyamide; or by heating at 150—160** a mixture of 
cyanuric acid and guanidine carbonate* 

Melamine is formed in the decomposition of * guanidine salts by 
heat; or by heating them with dicyanodiamide. 

, Ammeline is obtained by heating salts of bignanide with carb¬ 
amide, ^ 

.Melannric acid (ammelide) may be prepared by beating guanidine 
carbonate with excess of carbamide, whereby the dicjanodiamine first 
formed reacts with the excess of carbamide* 

Biuret dicyanodiamide is formed by continued heating of a mixture 
of guanidine carbonate and carbamide in molecular proportion; di* 
cyanodiamidine is' first formed, and then decomposes into ammonia 
and biuret dicyanodiamide. G. T. M. 

Bromotritnethyl Carbinoi By L, Gabztno (Ohm, Oentr,, 1889, 
^1;, from 'Ann, CMm. Farm., 9, 96—99 )^—Bromotrimethyl carhinol^ 
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CHoBr-CMea-OH, prepared from dibromotrimetKylmetbane by boiling 
■with water, boils at 186—138° with decomposition, and cannot even 
be distilled in a vacuum without partial decomposition. It is very 
soluble in ether, somewhat soluble in water. When 6 grams of the 
carbinol is boiled for four hours with 25 c.c. of a saturated solution of 
ammonium sulphate, and subsequently treated with baryta-water, 
&c., the sodium parahydroxyisobutylenemonosulphonate is obtained, 
which is identical with that already (Abstr., 1887, 436) prepared 
from isobutylene bromide. By heating 6 grams of monobromo- 
trimethyl carbinol with 3*3 grams triethylaraine, triethylamine 
hydrobromide is obtained. It is soluble in alcohol, insoluble in 
ether, readily soluble in water, and melts at 248—250® with decom¬ 
position. Trimethylamine hydrobromide may be prepared in a 
similar manner. 

Monobromotrimetbyl carbinol injected into a guinea-pig caused 
excitement, primarily followed by an almost complete paralysis of the 
hinder extremities, and finally general prostration. The effects dis¬ 
appeared at the end of two hours. Similar effects were observed 
with a rabbit. J, W. L, 

Pentacetyldextrose. By E. Erwio and W. Koenigs (Ben, 22, 
1464—1467),— FentaceMdextrose, 06H70(0Ac)6, is formed when pure 
grape-sugar (5 grams) is added to hot acetic anhydride (20—22 c.c.) 
containing a small quantity of zinc chloride, and the mixture boiled 
for about 10 minutes to complete the reaction. The solution is 
evaporated to .dryness, the residue evaporated, twice with alcohol to 
free it from acetic acid, theu crystallised from a little hot alcohol, 
washed with cold water, and finally repeatedly recrystallised from 
* boiling absolute alcohol with addition of animal charcoal. The yield 
is 60 per cent, of the sugar employed. Pentacetyldextrose can also 
be obtained by boiling pure octacetyldiglucose for half an hour with 
acetic anhydride and a trace of zinc chloride. It crystallises in 
slender, colourless needles, melts at 111—112°, and is readily soluble 
in ether, chloroform, benzene, and glacial acetic acid, but only spar¬ 
ingly in water, carbon bisulphide, and light petroleum. It has a 
slightly bitter taste, reduces Eehling’s solution when boiled therewith, 
and in chloroform solution is strongly dextrorotatory. It does not 
give the aldehyde reaction with magenta-sulphurous acid solution, 
and it is only very slowly acted on by a warm alcoholic solution of 
phenylhydi‘azine. It is not acted on by phosphoric chloride in boil¬ 
ing chloroform solution, but when heated with the chloride alone at 
110—112°, a reaction takes place. The formation of pentacetyl- 
dextrose can be employed for the identification of grape-sugar. 

F. S. K. 

Oxidation of Rhamnose (Isodnlcitol). By W. Will and 0. 
Peters (Per., 22, 1697—1704; compare Abstr., 1888, 933).—MaHn 
(Annalen^ 145, 197) states that by the oxidation of rhamnose with 
nitric acid an acid, CeHmOg, is foimed. The authors have repeated 
tliis work, but find that in every case trihydroxyglutaric acid 
(Kiliani, this vol., p. 32) is formed. This result agrees with the 
view that rhamnose is a methylarabinose, the separation of a methyl-* 
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group during the oxidation having many analogies with similar com¬ 
pounds. 

The lactone, CeHioOs, previously described (Ahstr., 1888, 933) was 
carefully crystallised, when rhombic crystals were obtained, giving 
the axial ratios a : 5 ; c = 0*6873 ; 1 : 1*2600. This lactone is, there¬ 
fore, not identical with Haushofer’s metasaccharin. L. T. T. 

Melitose (RafELnose). By 0. Scheibler and H. Mittelmeier 
(Ber.f 22, 1678—1686).—The results already obtained by various 
workers in the inversion of melitose appear to indicate that the 
molecnle is not at once broken up into three Ca molecules, but first 
into a Ci 2 and a Oe molecule. By very careful inversion with very 
dilute sulphuric acid, the authors have succeeded in confining the 
inversion to the first stage. 1 gram of melitose was dissolved in water, 
0*6 c.c. sulphuric acid of sp. gr. 1*0594 added, the whole diluted to 
10 C.C., and heated for one hour. The sulphuric acid was then 
rauibved with barium carbonate, and phenylhydi'azine and acetic acid 
added. Of' the ozasone formed, part was soluble in boiling water, 
and was, therefore, formed from a disaocharide, and part insoluble. 
The insoluble osazone showed all the properties of phenylglucosazone. 
That the sugar contained therein is levulose is proved by the great 
reduction of the dextro-rotation of melitose by the partial inversion, 
and also by the fact that if tbe product of inversion be evaporated to 
the consistency of syrup and extracted with ether-alcohol, a levo- 
rotatory sugar is obtained in solution. The part of the residue 
insoluble in ether-alcobol yields an osazone, soluble in boiling water, 
which analysis showed to have the constitution G 24 HS 2 N 4 O 9 , and, 
therefore, to be the osazone of a disaccharide. The mixture of two- 
thirds disaocharide and one-third levulose has a rotation of [a]D = 50®,* 
and that of the disaccharide is probably higher than that of melitose. 
This disaocharide is, therefore, not lactobiose (lactose), which it 
closely resembles, but a new carbohydrate, for which the author pro¬ 
poses the name melihiose ,. The evaporated product of the inversion, 
when extracted with ether-alcohol, leaves this melibiose as a residue, 
but the authors have not yet obtained this in a crystallme or pure 
form. 

When* melitose is fully inverted, which is effected, though with 
partial further decomposition, by mixing 1 gram melitose with c.c. 
sulphuric acid of sp. gr. 1*0567, diluting to 10 c.c., and boiling for 
6 | hours, the product consists of 1 mol. galactose and 2 mols. ievu- 
lose, or 1 mol. levulose and 1 mol. dextrose. 

The author recommends the name Ti^eUtriose for this carbohydrate, 
as retaining, to a great extent, the older name melitose, showing that 
it has a 0^8 molecule, and doing away with the name raffinose, which 
was based on the misappiehension that the coiUpound was formed 
during the refining of the sugar. L. T, T. 

Diisopropylamine. By K. H. M. tan uer Zande (Bee. Trav, 
OMm», 8 , 202^214).—Unsuccessful attempts were made to obtain 
this substance from crude isopropylcarbamide, made from isopropyl 
iodide and silver cyanide, and t^ntaining excess of the iodide. 
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Finally, Hofmann’s method was adopted, and isopropyl iodide was 
heated at 100° for 4^ hours in a sealed tube with a 27*5 per cent, 
aqueous or 15 per cent, alcoholic solution of ammonia, the latter being 
preferred. Some propylene was always formed, and in an alcoholic 
solution some ethyl isopropyl ether also. The contents of the tube 
were evaporated, and the residue distilled with potash; the distillate 
boiled at 30—85°, and hence contained much primary amine. More 
isopropyl iodide was added; after warming for a quarter of an hour, 
the contents of the tube solidified. The crystalline mass was dissolved 
in water and treated with potash, the mixture of amines thus obtained 
boiled at 67—85°. It was neutralised with hydrochloinc acid and a 
concentrated solution of sodium nitrite added; much gas was evolved, 
and a crystalline substance was deposited in considerable quantity. 
This substance is easily soluble in water, hence, in preparing it. as 
described above, the solution must be kept concentrated. It was 
recrystaliised from benzene, when it melted at 138®, or better from 
ethyl acetate, when it melted at 14^°; analysis showed that it was 
(Umjaro^ylammonium nitrite^ HH 2 Pi^*H 03 . When boiled with water 
it decomposes slowly, giving diisopropylmtrosandne, a 

very volatile substance, melting at 46% and boiling at 194*5°. Diiso* 
propylamine can be prepared from the nitrite by treatment with 
potash, but it was obtained purer by boiling the nitrosaraine with 
hydrochloric acid, evaporating the excess of the acid, and distilling 
the residue with potash; thus obtained it boils at 83—84° at 752 mm. 
It has a more ammoniaeal odour than the normal diamine, and, 
unlike the latter, tnixes with w^ater in all proportions; its most 
remarkable property is the formation of a stable compouUd with 
mtrous acid. • 

^ This is not the only peculiarity of diisopropylamine-derivatives; 
the unsymmetrical carbamide cannot be made in the usual way, and 
van Hombnrgh finds that the amine itself, when treated with an 
alcoholic solution of picryl chloride, does not give a substituted 
picramide, but ethyl picrate, boilii^ at 78*5°. 0. P. B, 

Action of Ethyl Iodide and Zinc on Paraldehyde, By W. 

WwEDENSKY (J. pr, Cli&m, [2], 39, 538—541).—A mixture of 
paraldehyde and ethyl iodide, in the proportions of 1 mol. of the 
former to 2 of the latter, was poured on recently ignited, finely- 
granulated zinc, allowed to remain for two days, and then heated for 
two or throe days until .the mass became soHd. The product thus 
obtained was decomposed with water; gas was evolved and zinc oxide 
precipitated; sulphuric acid was then added to dissolve the latter, 
and the whole distilled. A third of the distillate thus obtained was 
again distilled over and treated with potash; an oil was obtained, 
distilling between 70° and 80°, which, when treated with hydriodio 
acid, gave nothing but ethyl iodide. In a second experiment, the 
same mixture was allowed to remain at the atmospheric temperature 
during the three summer months, and then treated as described 
above. The distillate was fractionated into two parts, one distilling 
between 72° and 74°, found by analysis to consist of ethyl iodide; 
.the other distilling between 118° and 120^ and consisting of butyl 
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iodide ; tliefirst fraction was about tfiree times as large as the second. 
Tbis bntyl iodide was treated with lead oxide and water, and a small 
quantity of an alcobol distilling between 95® and 100 ® was obtained. 
Tbis was oxidised with chromic mixture, and on distillation gave 
nothing but acetic acid. At the commencement of the distillation, a 
slight odour, as of a ketone—doubtless methyl ethyl ketone—was also 
observed. The author concludes that if any secondary butyl alcohol 
is formed in the reaction described, tbe quantity is so small that it 
must be derived from acetaldehyde, which is unavoidably formed from 
paraldehyde under the conditions of the reaction; and consequently 
that zinc and ethyl iodide have no action on paraldehyde itself. It 
had already been shown that neither zinc^ ethyl nor a mixture of allyl 
iodide and zinc has any action on paraldehyde. C. F. B. 

Symmetrical Tetrachloracetone. By T, Ztncke and 0. El bo el 
22, 1478—1482; compare Levy and Jedlicka, Abstr., 1888, 
443).—A yellow, crystalline compound, O 15 H 12 N 4 , melting at 126®, is 
obtained when tetrachloracetone is treated with phenylhydrazine in 
acetic acid solution. This substance is identical with the compound 
(m. p. 122“) prepared by Peobmann and Wehsarg (tbis vol., p. 34) by 
treating dinitrosoacetone with phenylhydrazine. When warmed with 
stannous chloride and concentrated hydrochloric acid, it yields con¬ 
siderable quantities of aniline, but the largest portion is converted 
into two other basic compounds. One of these bases foims a hydro- 
chloride, CisHuNijHCl, which is only sparingly soluble in the cold, 
and separates from the solution in colourless plates, readily soluble in 
hot water. The sulphate, ( 0 i 5 Hi 4 N 4 ) 2 ,H 2 SO 4 , is much more sparingly 
soluble in water, and crystallises in thin, colourless plates. The free 
hotse crystallises from light petrolehm in small, colourless plates, melt^ 
at 75—77®, and turns dark-green on exposure to light. The other 
hcbBS, is obtained, together with aniline, when the filtrate 

from the preceding compound is treated with hydrogen sulphide, the 
filtered solution evaporated, and the residue dissolved in water, and 
carefully decomposed with sodium carbonate. It crystallises in colour¬ 
less, rhombic plates, melts at 192—193“, and turns reddish on keeping. 
The hydrochloride and the sulphate are readily soluble. P. S. E. 

Preparation of Concentrated Formic Acid. By MAOtriimE 
{Bull. 80 c. OMm., 60, 662—664).— A. mixture of crystalline formic 
acid and the glacial monohydrate of sulphuric acid does not evolve 
carbon monoxide until heated to 60®. The anthor makes use of this 
observation and of the fact that under reduced pressure formic 
add may be made to boil at temperatures below 60®, to con¬ 
centrate aqueous formic acid. The only pretmutions necessary are 
. that the sulphuric acid should be added in quantity less than suffi¬ 
cient to form with the water present in the aqueous solution the 
hydrate HaSOijHaO, and that the distillation take place below 75®. 

When commercial formic acid containing 45r-50 per cent, of water 
is treated with an equal weight of sulphuric acid and distilled under 
reduced pressure at 66 ®, a distillate containiug 84—85 per cent, of 
formic acid is obtained,' and this distillate when distilled under 
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reduced pressure at 65° with one-half its weight of sulphuric acid 
will yield a solution containing 98 per cent, of real formic acid. The 
loss is small. ^ T. Gr. N. 

Drying Oils, By K. Hazijra {Monatsh,^ 10,190—195; compare 
Abstr., 1887, 357, 799, 913; and 1888, 816, 817. 1270).—The author 
has examined pure sunflower oil, obtained from the firm of Roder, of 
Yienna, and finds it has an iodine number 134*5, and a saponification 
number 191*6. The liquid fatty acids contained in it are shown by 
their behaviour on oxidation and bromination to consist almost entirely 
of linoleic acid, CisHsaOg, mixed with a small quantity of oleic acid. 

G. T. M. 

Oxidation of XJnsatnrated Fatty Acids. By A. Gbussner and 
K. Hazuea {Monatsh,^ 10, 196—199; compare Abstr., 1888, 1270).— 
Brassic and ricinelaidic acids, on oxidation with alkaline potassium 
permanganate, behave in conformity with the rule laid down by 
Hazura. The former is converted into isodihydroxybehenic acid, 
G 2 iH 4 i(OH) 2 *COOB[, which is insoluble in water and light petroleum, 
dissolves readily in hot alcohol and acetic acid, and crystallises from 
a dilute alcoholic solution in microscopic rhombic plates melting at 
98—^99° ; the latter into j^-isotrikydroxysteanc acid, 

CnH32(OH)3-COOH, 

which is insoluble in cold water, crystallises from hot benzene in 
short, rhombic prisms,,and from dilute alcohol in gleaming scales 
which melt at 114—115°. . G. T. M. 

Deiivatives of Myristic Acid. By C. Hell and S. Twerdo,- 
MEDOFF (Ben, 22, 1745—1748).— Bromomyristic acid, Ci4H2'?Br02, is 
easily obtained by gradually adding bromine (1 mol.) to an intimate 
mixture of myristic acid (1 mol.) and a little amorphous phosphorus, 
and then heating, for B—4 hours on the w’ater-bath. The product is 
i*epeatedly washed with hot water, cooled, pressed between paper, and 
recrystallised from benzene or alcohol. It crystallises in colourless, 
waxy, microscopic needles, melts at 31°, and is soluble in all ordinary 
solvents except water. 

Hydroxy myristic acid is prepared by boiling the bromo-derivative 
with excess of soda for 20—24 hours and decomposing the resulting 
sparingly soluble sodium salt with dilute sulphuric acid. , When the 
acid is boiled with water, it becomes almost solid and opaque, but on 
cooling it liquefies and becomes more transparent. It crystallises 
from ether or benzene, melts at 51—51*5®, and is insoluble in hot or 
cold water, but is readily soluble in other solvents. This acid seems to 
be identical with the compound obtained by Miiller (Abstr., 1882, 
496) from the ethereal oil of the fruit of angelica arckangelica* The 
barium salt, (Ci 4 H 270 a) 2 Ba, is more readily soluble in cold than in hot 
water. The silver salt, 0uH27O3Ag, prepared by precipitating a hot, 
alcoholic solution of the acid with silver nitrate, is colourless, but 
blackens on exposure to light. 

AwMcm^risUo acid, 0j4H2703*]SrH2, prepared by heating brOmo^ 
myristijacid with hot alcoholic ammonia for 5—6 hours ;at 100°^ and 
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ciystallising tlie product from hot glaoiarl acetic acid, is a colourless, 
crystalline powder, melts at 253^ and is insoluble in alcohol, ether, 
benzene, light petroleum, and dilute acids. 

Anilidomyrisiic acid^ Ci 4 H 270 ->*N^HPh, prepared in like manner, 
separates from hot alcohol in colourless crystals, melts at 143°, and is 
readily sol able in hot ether and alcohol, but only sparingly in benzene, 
and insoluble in water- It dissolves in warm alkalis and ammonia, 
but is insoluble in concentrated hydrochloric acid. In hot alcoholic 
solutions copper acetate produces a dark-green, and magnesium salts 
a colourless, precipitate. P. S. K. 

Dehydracetic Acid. By F. Fust (Ber., 22,1570—1671).— When 
dehydracetic acid is heated with acids, preferably with hydriodio 

acid, dimefhylpyrone^ formed. This substance 

forms glistening crystals, soluble in ether, melting at 132°, and boil¬ 
ing at 248—249° under 719 mm. pressure. It sublimes slowly at 80° 
in long needles, very soluble in water. When an aqueous solution of 
this dimethylpyrone is boiled with baryta, a yellow xantho-salt, 
CTHsOjjBa 4- 4 H 2 O, is formed, which when treated with acids yields a 
iriheione, C 0 Me*CH 2 * 00 'CH 2 ‘COMe, which crystallises in large 
scales, and melts at 49°. At a higher temperature, it gives off water 
- and is reconverted into dimethylpyrone. The triketone when heated 
with ammonia is converted almost quantitatively into lutidone, ob¬ 
tained by Haitinger by the action of ammonia on dehydracetic acid. 
The author was unable to obtain lutidone direct from dimethylpyrone. 

L. T. T* 

Synthesis of Ketone Acids by the Action of Acid Chlorides 
on Propionitrile in lE^esence of Alumininm Chloride. By B. 
Otto and J. Troger (Ber., ,22, 1455—1456).— (x^^Propionylpropion- 
amide, COEt'OflMe‘CONH 2 , is obtained by gradually adding alumi¬ 
nium chloride to a mixture of propionitrile and propionic chloride, 
warming for a short time on the water-bath to complete the reaction, 
and carefully decomposing the product with water- It crystallises 
from dilute alcohol in small needles, sublimes below 100°, melts at 
152—153®, and is only sparingly soluble in cold water, but readily in 
hot water, alcohol, and ether. It forms a crystalline compound with 
mercuric oxide, and is readily decomposed by cold potash with 
evolution of ammonia. When warmed with dilute sulphuric acid, it 
is decomposed into ammonia and propionic acid. F, S. K. 

Manganese Oxalate. By J. Castjelaz (Bttlk 800 , Chem., 60, 
645—647).—^This substance, wHcb is largely used as an oil siccative, 
cannot be obtained in a satisfactory manner by acting on manganese 
chloride or sulphate with sodium or potassium oxalate, as under these 
conditions double salts are invariably formed, which remain in the 
mother-liquors. The author proposes to prepare the salt by acting on 
moi^t manganese carbonate free from iron and calcium salts, with a 
solution of oxalic acid. 2 to 5 per cent. 0 ! manganesebxalate suffice 
to render oils drying, and when the mixture thus prepared is heated 
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at 150°, decomposition of tlae oxalate ensues, with eyolution of car¬ 
bonic oxide and carbonic anhydride. T. G, !Nf. 

Action of Phospbortis Pentachloride on Malonic Acid. 
By A. B^hal and V. Auger {Bull 8or, Ohim., 60, 631—635).—When 
malonic acid acts on excess of phosphorus pentachloride, and the re¬ 
sulting product is distilled under reduced pressure, malonic chloride 
mixed with phosphorus oxychloride is obtained. If only the theoreti¬ 
cal quantity of’ pentachloride is used, a crystallisable residue is left 
after distillation, from which absolute ether extracts a compound of 
the formula OgHsOlOg, crystallising from carbon bisulphide in long 
needles melting at 122®. The residue also contaius a substance less 
soluble in cai'bou bisulphide, from which it crystallises in warty 
masses. T. G. K 

Barium Malonates. By Massol (^Oompt rend., 109, 27—29),— 
Heat of neutralisation of malonic acid by barium oxide : first equiva¬ 
lent = 4-13*495 Oal.; second equivalent, with partial precipitation of' 
the normal salt = 4-16*64 Cal. 

Solutions containing the acid and base in the proportion'required to 
form hydrogen barium malonate yield only the normal Siah' when con¬ 
centrated. 

When malonic acid is mixed with the proper proportion of a solu¬ 
tion of barium hydroxide, a bulky, flocculent precipitate separates, 
aud. gradually becomes crystalline. It forms long, slender needles, 
containing 2 mols, HjO, and is very slightly soluble in water. At 
100 ° it loses half its water, and forms the salt which Pinkelstein 
obtained hy crystallisation from boiling solutions. The monohydrated 
salt crystallises in short, brilliant, white prisms, Which retain their 
water at 140® under ordinary conditions, but become anhydrous at 
this temperature in a current of hydrogen. 

Heat of dissolution: dihydrate =: —3*83 Oal.; monohydrate 
= —1-92 Cal.; anhydrous = +3*48 Oah 

C 3 H 4 O 4 solid + Ba( 9 H )3 solid = CsHABa 
solid + 2 H 2 O solid.. develops +31*83 Oah 

This value is intermediate between that for the acetate and that 
for the oxalate. 

♦ 

Ba 03 H 204 solid + 2 H 2 O solid =2 

Ba 0 aH 204 , 2 H 20 solid develops + 7*38 Oat 

BaOsHgOA solid + H 2 O solid = 

BaCaH 204 ,H 20 soKd „ +6*90 Cal. 

0. H. B, 

Action of Ethyl Iodide and Zinc on Ethyl Malonate. By 
S. JocLowsKT (tT. pr. Ohem, [2], 39, 446—451).—Ethyl malonate^ 
(20 grams) was mixed with ethyl iodide (100 grams) and granulated 
zinc in a reflux apparatus which was heated over a water-bath. When 
gas (probably ©thane) ceased to be evolved. Water was added and the 
mixture distilled. The. oily distillate was dried over , potash and 
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fractionated, Tbe fraction 219—^221® was larsrest, and proved to be 
ethyl diethylmalonate (Conrad, Abstr., 1879, 707). The acid sodium 
and potassium salts of diethylmalonic acid were obtained. 

A. G. B. 

Fonaatipn of Dimethylsuccinio Acid. By 0. Hell and 
M. EiOTHBERG 22,1787—1742).—Dimethylsnecinic acid can be 
obtained by treating isobutylene bromide with potassium cyanide and 
hydrolysing the resulting cyanide with hydrochloric acid. In pre¬ 
paring large quantities of isobutylene by Lermontotf’s method 
{Annalen^ 196, 107), it is unadvisable to add fresh quantities of 
isobutyl alcohol and sulphuric acid to the exhausted mixture, but 
to employ fresh sand for each operation; tbe yield is also better when 
the mixture is left for some time with sand at the ordinary tempera¬ 
ture and then heated gently. The bromide is obtained by passing 
the gases through a condenser, collecting the less volatile products, 
amongst which is acetone, in a receiver, and absorbing tbe isobutyl¬ 
ene, after washing with soda, in a series of bulbs containing 
bromine. 

Isobutylene cyanide (dimeiTiyhucdnonitrile), CN*0Me2*CH2*0]Sr, is 
best prepared from tbe bromide by treating the latter with an aqueous 
alcoholic solution of potassium cyanide containing a little hydrogen 
cyanide, and keeping the mixture at the ordinary temperature for 
two \7eeks. The filtered solutiou is evaporated, the residue treated 
with water, the nitrile extracted with ether, and fractionated. The 
yield is very small. It is a colourless oil, boils at 218—220% and is 
moderately easily soluble in water. When heated at 150° with con¬ 
centrated hydrochloric acid, it is decomposed into ammonia and 
dimethylsnecinic acid, melting at 137—138% The acid is converted 
into the anhydride when heated at 165—170°. 

The dimethylsuccinio acid (m, p, 74°) described by Tate, and ob¬ 
tained by treating ethyl a-bromisobutyrate with ethyl sodoaeeto- 
acetate^ is probably hydroxybutyric acid. F. S. 

Dxsubstituted Succinio Acids. By 0. A. Bisohoff and P. 
Walden (Ber., 22, 1812—1818 and 1819—1822; compare Abstr., 
1888, 254,1057; this vol., p. 490).—Owing to the discrepant state¬ 
ments on the subject, the authors have determined the melting 
points of the isomeric tartaric acids, and, find that dextro- and levo- 
tartaric acid |?egin to fuse at about 168° and are completely melted 
at about 170®3i^at racemic acid begins to fuse at about 204° and is 
completely melted at about 206°, and that antitartaric (mesotartaric) 
acid begins to fuse at about 140° and is completely melted at about 
143°. ; - ^ 

Mihyl methyllmienyUricarhowylaie, obtained by methylating ethyl 
butenyltricarboxylate, boils at 270° with slight decomposition and 
has a density of 1'0903 at 15°. On hydrolysis, it yields sycgLmetrical 
ethyhneihylsuocinic add which melts at 168 5°. , ^ 

Ilihyl hmzylbutenyUricarhoxylate boils at 248° under a pressure of 
45 mm., and has a density of 1*0825 at 19°. On hydrolysis with 
al 0 oholjc, potash, it yields symmetrical hmzyUfhylsmdnio acid, which 
melts at 153—155°. . , , , 
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The results of experiments on the conductivity of solutions of the 
alkyl succinic acids are given in the paper. It is also stated that the 
para- and the anti-symmeurical diethylsuecinic acids cannot be split 
into optically active isomerides by the PenicilUum method, being 
obtained unchanged at the end of every experiment. W. P. W. 

Thiosuccinio Anhydride. By 0. TJ. Zanetti {Chem, Gentr., 
1889, 668, from Bend. Acad, dei Llncei [4], 5, i, 225—227).—When 
thiosuGcinio anhydride is heated with bromine for several hours at 
108—110°, it forms a greenish-brown oil which solidifies to a crystal¬ 
line mass after some time. Thiosuccinic anhydride combines with 
2 mols. of aniline and of phenylhydrazine, irrespective of the propor¬ 
tions of the two substances present together. 

Succiniflodiplienylhydra%ine, C 2 H 4 (CO‘NH’!N'HPh) 2 , is prepared by 
mixing the anhydride and hydrazine in 90 per cent, acetic acid, pre¬ 
cipitation with water, and repeated reerystallisation from boiling 
alcohol. It melts at 219°, is insoluble in cold water, alcohol, benzene, 
and chloroform, and is but sparingly soluble in these Jiquids when 
hot. It decomposes a few degrees above its melting point. Concen¬ 
trated nitric acid decomposes it; in concentrated sulphui*ic acid it 
dissolves with a transient pui'ple-red coloration j it dissolves in hot 
potash without decomposition. It may also be prepared directly from 
succinic anhydride by the action of phenylhydrazine. J. W. L. 


Thiocarbimidacetic and Bhodanic Acid. By R. Andeeasch 
{Monatsh.., 10, 78—81; compare Per., 17, 2277).—Thiocarbimidacetic 
acid resembles rhodanic acid in forming a condensation product with 
benzaldehyd. The operation is best conducted by placing together 
finely powdered thiocarbimidacetic acid (1 mol.)—slightly more than 
the theoretically calculated quantity of benzaldehyd--and caustic soda 
(1 mol.) in a little water containing sufficient alcohol to just dissolve 
the oily aldehyde. After a time, the sodium salt of carhmnine^ 
sidphydrijlcinnamio acid {htnz%jlidenecarhamimtkioglycolic acid^ ‘ 

NH 2 -CO'S*C(COO]Sra):OHPh 4- IfHaO, 


crystallises in thin scales, which melt with decomposition at 160° and 
are only slightly soluble in cold water and cold alcoho^ 

JBenzylidenecarUmidoacetic acid, ^Q>O!0HPh, is precipitated 

on adding hydrochloric acid to the warm aqueous solution 
above-mentioned sodium salt. It crystallises from alcohol in, thm 
scales, melts at 242°, and contains a molecule of water less than 
acid con-esponding to the sodium salt above described,’ 
Carbaminesulphydrylcihnamio acid is convertsid, by Idng heating at 
160° with four times its weight of Wncentrated sulphuric acid, into 

QQ_g " 

sulphobenzyhdenethiocarbimidacetic acid, ^j^^pQ>C! 0 H- 06 H 4 *S 03 H, 


which is , identical with, the acid OioHilSTSaOs, obtained by oxidising 
benzjlidenerhodanxo acid (Gin ^burg and Boudzypski, Abstr., 1886, 
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325). From this identity it appeal's tiiat benzylidenethiocarbimid- 
aeetic acid and benzylidenerbodanic acid Have constitutions analo- 

QQ_g 

gouB to tbiocarbimidacetio acid, and rbodanic acid, 

I’espectively. G. T. M. 

New S 3 mthesis of Rbodanic Acid. By J. Fretbl (Monatsh., 
10, 82—85).—^The author has synthesised rhodanic acid by treating 
thioglycolic acid (obtained from potassium sulphydrate and chlor- 
acetic acid) dissolved in absolute alcohol, with excess of potassium 
thiocyanate, and saturating the mixture with hydrogen chloride. 
The strongly smelling product was evaporated over a water-bath, 
separated from an oily substance (thioglycollic ether?) and allowed 
to cool, when the acid separated ; on recrystallisation from water it 
malted at 168° and gave all the reactions of rhodanic acid as described 
by V, Nencki. G. T. M. 

7 -Amidovaleric Acid. By J. Tafel (Ber., 22, 1860—1865: 
compare Abstr., 1886, 1008).— 7 -Amidovaleric acid is best obtained 
by boiling the anhydride (see below) with baryta, saturating the hot 
solution with carbonic an%dride, evaporating the filtrate and treat¬ 
ing the residual acid with alcohol to hasten crystallisation. 10 gi'sms 
of the anhydride yield ^ 10*3 grams of the crystalline acid. The 
potassium salt and the sodium salt are amorphous, deliquescent com¬ 
pounds, having a, strongly alkaline reaction and are soluble in alcohol; 
all the salts with hasea are decomposed by carbonic anhydride. The 
hydrochloride^ CsHuNOajHOl, prepared by precipitating an alcoholic 
hydrochloric acid solution of the acid with ether, is a crystalline com- 
]>ound, melts at 154°, and is readily soluble in water and alcoboh 
The plaiinocMoride crystallises in bright-yellow plates, decomposes 
at about 200 °, and is readily soluble in water but rather sparingly in 
hot alcohol. BJthyl amidovoflerate hifdrochhride^ C 7 Hi 6 N’ 025 H 01 , can 
be prepared by passing hydrogen chloride' into a boiling alcoholic 
solution of the acid. Ifc Crystallises fi'om alcoholic ether iu plates, 
melts at i)2®, and is very readily soluble in water and alcohol; it is 
not acted on 1^ an aqueous solution of sodium nitrite in the cold, but 
' on warming aJfepid evolution of gas commences. 

Methylpyrrolidone, ( 7 -amidovaleric anhydride), 

0 x 12 * 0 x 1 JMLe 

is best prepared as follows :—The alcoholic solution of the reduction 
product of tevulinio acid hydrozone (loc. dt) is neutralised with soda, 
heated at 130°^ to free it from ^alcohol, the liquid decanted, and the 
crystalline mass which is obtained on cooling agitated with ether to 
remove the aniline. The whole is then carefully heated at 280° for 
2 ^—3 hours in a copper retort. Most of the methylpyrrolidone remains 
in the residue and is isolated by repeatedly extracting with ether; 
the small quantity contained in the portion of the distillate passing over 
above 160° is isolated by saturating with potassium carbonate and 
^tractingthe separated Oil with ether. The ethereal solutions are 
yoii. hiu , ^ ' 3 
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mixed together, and after evaporating the ether the residual brown 
oil is fractionated. Water and a basic compound—probably methyl- 
pyrrolidine—distil first, afterwards methylpyrrolidone collects in the 
receiver and is purified by redistilling under reduced pressure. The 
yield is about 25 per cent, of the hydi-azone employed. It is a yellowish 
oil, solidifies in a freezing mixture to colourless crystals melting at 
37°, and does not give any of the ordinary pyrroline reactions. The 
JiydrocUoride, O^HqNOjHCI, crystallises in colourless needles, melts 
at 110°, and is readily soluble in alcohol and water. The platino-> 
chloride, (C 6 Hq]SrO) 2 ,H 2 PtCl 6 + 2 C 5 H 9 lSrO, is a yellowish crystalline 
compound. The nitrosamine, C 6 H 8 II 2 O 2 , is formed when a concen¬ 
trated solution of sodium nitrite (7*5 parts) is slowly added to a 
well-cooled solution of methylpyrrolidone (10 parts) in water (30 
parts) and concentrated hydrochloric acid (20 parts). It separates 
as a yellow oil when the well-cooled solution is saturated with potas¬ 
sium carbonate. It gives Liebermann’s reaction, and when distilled 
under diminished pressure it yields valerolactone, methylpyrrolidone 
and tarry products. Sodium 'Y-bydroxyvalerate is formed when a 
hydrochloric acid solution of the nitrosamine is treated with soda in 
the cold; this sodium salt is decomposed by boiling dilute sulphuric 
acid, yielding valerolactone and small quantities of methylpyrrolidone^ 

F. S. K. 

Oxamic Acid. By L. Oilkibs (Ber., 22, 1566—1569),—The 
author has carefully re-examined this substance. It is best prepared 
by heating an aqueous solution of oxametbane to boiling and gradually 
adding ammonia until the liquid becomes alkaline. The solution of 
the ammonium salt produced should be concentrated and hydro¬ 
chloric acid added. Oxamic acid then crystallises out on cooling. It 
forms a white, crystalline powder melting at 210°. The melting point 
173° given in the text-books is probably due to the presence of im¬ 
purities. L. T. T. 

Uns3nxLmetrical Bialkylcarbamides. By K. H. M, van deb 
Zai?de {Bee, Trav, Ghim., 8, 222—247).—Dimethyl-, diethyl-, 
dipropyl-, and diisopropyl-carbamides were prepared by Wohler's 
method, by evaporating an aqueous solution containing equivalent 
quantities of the sulphate of the amine, and of potassium isocyanate. 
In the first three cases, the yield was nearly theoret^al, hut in the 
last only 15 per cent, of the theoretical, as diisopropyl isocyanate was 
found to decompose into the amine, ammonia, and carbonic anhydride. 
These substituted carbamides are all very soluble; they form com¬ 
pounds with oxalic and picric acids, and sometimes with nitric acid, 
their reactions with acetic anhydride, aldehyde, chloral, and oenanthol 
were also studied. 

Dimetbylcarbamide, ]!!TH 2 *CO'jN‘Me 2 , was prepared, and shown by 
Raoult's method to have the simple formula given above. Its com¬ 
pound with oxalic acid, C 3 H 8 lSr 20 , 02 H 204 + H 2 O, decomposes at 105°; 
that with picric acid, 03 H 8 N' 20 ,C 6 H 3 N‘ 30 t, melts with decomposition 
at 130°, 

Diethylcarbamide, ]SrH 2 *CO'llEt 2 , melts at 74% and , was shown by 
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Raoult’s method to hftve the above simple formula. The oxalate, 
206 Hi 2 N 30 ,C 2 H 304 , decomposes at 122®, the picrate, 

melts with decomposition at 135®. 

Di^ro'pylcarhamide^ NH 2 *CO-!NPr* 2 » melts at 76®, its oxalate, 
2 C 7 Hi 6 NoO,CoH 304 , melts at 103®; its picrate, C^HielSr^OyCfiHalSraOr, 
melts at 135®. A nitrate, C 7 Hifi]Sr 30 , 2 HlNr 03 , was also prepared. 

JDiisopropylcarhamide^ NH*i’CO*]N"Pr“ 2 , melts at 103°; its oxalate, 
2 G 7 Hi 6 K 20 ,C 2 H 304 , decomposes at 111°; the picrate melts at 134°; 
and the nitrate, C 7 Hi 6 lT 20 ,H 1 ^ 03 , melts at 7y°. 

When dimethjlcarbamide was boiled with acetic anhydride, iso- 
cyanuric acid was deposited, and the liquid yielded large quantities 
of dimethylacetamide, but acetic acid was not formed. The same 
reaction took place with the other three carbamides. 

Dimethylcarbamide when allowed to remain for two days with 
acetaldehyde yields the compound OH 3 *CH(hrH*CO‘NMe 2 ) 3 , which 
melts at 160°* This reaction does not occur in alcoholic solution, nor 
does diethylcarbamide behave in like manner, bnt in ethereal solution 
with aldehyde this substance gives an ethyl compound analogous to 
the methyl one, and melting at 144®. Similar compounds were also 
obtained with dipropyl- and diisopropyl-carbaraides; these melt at 
113° and 147® respectively. These compounds are decomposed by 
boiling with dilute acids or alkalis, but not with water. 

Chloral and dimethyl-carbamide in concentrated aqueous solution 
gave (i) small crystals melting at 156°, of the formula 

CCls-CH(OH)-KH-CO*I!me2, 

which may be regarded as au additive compound of chloral; and 
(2) large crystals melting at 74°, and easily changing to (1) ; these 
have the formula 03 H 8 N 30 ,C 2 H 3 Cl 302 , an additive compound of 
chloral hydrate. Diethylcarbamide gives only an additive compound 
with chloral, melting at 142®. Dipropylcarbamide gives a similar 
compound melting at 128°, and also a chloral hydrate additive com¬ 
pound melting at 51°. Diisopropylcarbamide gives only a chloral 
additive product, which melts at 121°. These compounds are decom¬ 
posed by boiling with dilute acids and alkalis, but not by boiling 
with water, 

(Enanthaldehyde was allowed to remain for a few days with dime¬ 
thylcarbamide, the product melted at 139—140°, or when crystallised 
from ether at 180° (?) ; but it decomposed rapidly, end no satisfactory 
analysis could be carried out. With diethylcarbamide, better results 
were obtained; the product melted at 95°, and had the formula 
C 7 Hu(]SfH*CO‘]NDt 2 ) 2 . Dipropylcarbamide gave an analogous sub¬ 
stance melting at 113°. 

Attempts to prepare compounds with benzaldehyde and with 
ketonic compounds were not successful. 

In conclusion, the author adduces reasons for regarding these 
carbamides as substituted amides of amidoformic acid; he thinks 
they r^ct more like' amic acids than amides, and hence that the 
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amido-ffroTip wliicli they contain is analogous to that in the atnic 
acids. 0* B. 

Derivatives of Allophanic Acid. By W. Tuaube (Ber,, 22* 
;1572—1579).— Benzyl allophanate is formed by the action of gaseous 
cyanic acid on benzyl alcohol, benzyl carbamate being produced at the 
same time. The two can be separated by means of cold alcohol, which 
dissolves the carbamate. The residual allophanate, when crystallised 
from boiling water, yields glistening white needles. It melts at 183°, 
and at a higher temperature decomposes into cyanic acid and benzyl 
alcohol. It is soluble in ether and benzene, and in boiling alcohol or 
water. "When heated with aqueous ammonia at 100°, it is converted 
into biuret. With alkalis it decomposes into ammonia, carbonic anhy¬ 
dride, and benzyl alcohol. When digested with benzyl alcohol at 
110°, it yields benzyl carbamate, which crystallises in scales and 
melts at 86°. On the other hand, benzyl carbamate readily absorbs 
cyanic acid vapour, being converted into benzyl allophanate. 

When benzyl carbamate is heated at 150^^ with phenyl isocyanate, 
benzyl fhenyhllopJianate, KHPh’CO'jN'H'OOOCTH?, is formed. This 
is crystalline, easily soluble in alcohol, ether, and boiling water, melts 
at 158°, and decomposes at a slightly higher temperature. Other 
salts of isocyanic acid yield corresponding derivatives. 

Lactic and cyanic acids do not react together, but when gaseous 
cyanic acid is passed into an ethereal solution of ethyl IsjOtate as long a.^ 
it is absorbed, and then the whole allowed to remain in a closed vessel, 
ethyl allophanyUdciaie^ NH 2 *CO’NH* 00 *O* 0 HMe* 0 pOBt, crystallises 
out in oolonrless needles. It is easily soluble in boiling .water and 
alcohol, almost insoluble in ether and benzene, and melts at 170°. 
With alkalis it decomposes into carbonic anhydride, ammonia, alcohol, 
and lactic acid *, treated with ammonia it yields biuret. When heat^ 
with concentrated hydrochloric acid on the water-bath, allophanylkictic 
acid, 06Hs05l72, is liberated. This acid crystallises in colourless, 
microscopic needles, sparingly soluble in cold water, easily so in 
boiling alcohol or water. It melts at 190° to a clear liquid, which 
almost immediately begins to evolve'cyanic acid, lactic acid being 
left. The alkali salts form hard glass-like solids; the silver salt a 
white powder ('w^hich decomposes when boiled with water); and the 
lead salt a crystalline precipitate. The ethyl salt may be obtained by 
the action of amyl alcohol on the acid in the presence of gaseous 
hydrogen chloride, or by the action of cyanic acid on amyl lactate. It 
melts at 131°, is soluble in alcohol and ether, sparingly so in boiling 
water. 

When ethyl gly coll ate is treated with gaseous cyanic acid, ethyl 
nilophanylglycollate, NH2*CO’]SrH‘CO*0*CH2‘COOEt, is formed. This 
is sparingly soluble iu benzene and ether, easily so in boiling water 
and alcohol. It crystallises in glistening scales or long needles, and 
melts at 144°. It is isomeric with Saytzeff’s oxjethylglycolylallo* 
phanic acid. The free acid fmms crystals, easily soluble iu alcohol 
and water, and melting at 192°. The alkali salts are easily soluble; 
the silvrr salt forms a crystalline precipitate j the copper salt a sparingly 
soluble gi^een powder. 
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The author was unable to obtain any allophanyl-deriyatiyes fi*om 
citric or isobutyric ethers, or from those of hydroxy-aromatic acids. 

Ethyl tartrate yields with gaseous cyanic acid ethyl allophaayl- 
tartrate., (020s!N’2H3)*0iH306Et2. It is crystalline, soluble in boiling 
water or alcohol, and melts at 188°. The free aotd forms a syrup; 
the siher salt a heayy white precipitate. 

When cyanic acid is passed into an ethereal solution of resorcinol, 
resorcmol allophanate, CgHsOilTa, is formed. It is sparingly soluble in 
ether, easily in boiling alcohol and water, and melts at 120°. 

All these compounds decompose into their constituents at tem¬ 
peratures slightly aboye their melting points, or by the action of 
alkalis. L. T. T. 

Clilorobromoparaxylenes and their Derivatives. By C. 
Wll/LGEEODT and B. Wolfibn (/. pr, Chem. [2], 39, 402—412).— 
GJdorohromoparaxylene, CaHsClBr, i& obtained by shaking a mixture 
of 10 grams of chloroparaxylene (b. p. 183—184°) and iron filings 
with bromine (11*5 grams). After cooling, the crystalline mass is 
dissolved in alcohol, filtered, and precipitated with water. It crystal¬ 
lises in pearly lanaiuce, melting at 66°, and becoming brown on 
exposure to )ight. 

Dhlorodihromoparojxyl&ne is obtained when bromine (3*8 grams) is 
dropped into a mixture of chlorobromoparaxylene (5 grams) and iron 
filings. After tw^o daythe mass is washed with cold alcohol, heated 
with alcohol, and filtered; on cooling, the chlorodibromoparazylene 
remains in solution. It forms white needles, soluble in most organic 
solvents, and melts at 93‘’. 

Chloroirihromopamxylene [Me 3 : Cl: Brs =: 1:4:2:S:5:6] is 
obtained when 10 grams of chloroparaxylene is mixed with iron 
filings and shaken with 34*2 grams of bromine ; the product is crystal¬ 
lised from hot alcohol, or heated, when the tribromo-compound 
sublimes in white needles, which melt at 234° and are soluble in 
organic solvents. 

iDichlorohromoparaxylene is obtained by mixing 5 grams of dichloro- 
paraxylene (m. p. 66°) with iron and 4*6 grams of bromine. After 
three days the product is shaken with cold alcohol and dissolved 
in hot alcohol. On cooling, dichlorodibroTnoparaxylmeory^tBilii^^e^ out, 
and tie diohlorobromoparaxylene remains in solution. It crystallises 
in white needles, which melts at 96° (uncorr.), and are soluble in most 
organic solvents. 

JDiehlorodihromoparaxijhne, obtained as above described, forms white 
needles which melt at 226° and sublime. 

Trichlorohrcmoparaxylene is formed when chlorine is passed through 
, chlorobromoparaxylene containing iron filings; it crystallises in white 
needles which sublime and melt at 219°. 

. Mtrohyomochhwparaxylene is prepared by acting on chlorobrpmo- 
paraxylene (10 grams) with fuming nitric acid (60 grams), and 
pouring the liquid iuto water; it forms yellowish needles, soluble in 
organic solvents and melting at 99*5°. 

BinitrochloTohromoparaxylene^ obtained by treating the last com- 
|)pU 4 d with faming nitric acid, forms smalV white crystals, insoluble 
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in ether and alcohol, soluble in bot glacial acetic acid, chloroform, 
and benzene, and melting at 245° (uncorr.). 

Ghlorohroimiolwo acid, OGHaOIBrMe‘COOH, is obtained when cbloro- 
bromoparaxjlene (5 grams) is heated with chromic acid (11*4 grams) 
for six hours on the water-bath; the product, freed from acetic acid 
by a current of steam, is dissolved in soda and precipitated with 
sulphuric acid. It crystallises from ether in white lamin80 melting at 
185°. Its barium salt (with 1 mol. HgO) was obtained* 

ChlorohromoterepJithaUc acid is formed when chlorohromoparaxylene 
(1 gram) is heated with nitric acid of sp. gr. 1*1 (30 c.c.) in a sealed 
tube for four hours at 200°. It does not melt, but sublimes at 
200—300°, and is soluble in organic solvents. Its barium salt (with 
1 mol. H^O) was obtained. 

OhlorobromnnUrotoluic acid is obtained by heating chlorobromo- 
toluic acid with fuming nitric acid, and pouring the liquid into 
water; it crystallises in needles, which sublime above 200°, melt at 
220° (uncorr.), distil with steam, and are soluble in organic solvents. 
Its barium salt (with 1 mol. H^O) was obtained. 

NitrocMorohromoterepJithalic acid, formed by heating chlorohromo- 
terephthalic acid with fuming nitric acid, sublimes above 200°, and 
melts about 300°. Its barium salt crystallises with 1 mol. HaO. 

A. G. B. 

Reparation of Durene and of Benzyldraene. By Buiubebaxeb 
{Bull, Soc. Ohim., 50 , 676—679).—To obtain a satisfactory yield of 
durene from toluene and methyl chloride by Friedel and Craft’s 
reaction, the author found it liecessary to pass the methyl chloride 
through a narrow column at least 30 cm. high of the mixed toluene, 
and aluminium ohk>rideat 95—^96° under a pressure of 300—400 mmi. 
of mercury. Proceeding thus 400 grams of toluene gave 180 gramS 
of crude durene. ^ , 

Bemyldnrene, C 6 HMe 4 ‘CH 2 Ph, was prepared by heating for 11 hours 
in a flask provided with a reflux condenser, a mixture of durene 
(10 grams), benzyl chloride (7 grams), and cai'bon bisulphide 
(50 grams), with traces of aluminium chloride. On fractionation of 
the tarry liquid left after distilling off the bisulphide, it yielded a 
substance boiling at 300—350°, which after repeated crystallisation 
from glacial acetic acid, gave white, lustrous scales of monobenzyl- 
durene. This compound is very soluble in glacial acetic acid, ether, 
and carbon bisulphide, hut only slightly in alcohol; it melts at 145°, 
and distils at 325—327°. T. G. K 

Besmotropy in Phenols. By J. Hebzig and S. Zeisel (Monaish,, 
10 , 144—155).—'In continuation of their former investigations (Abstr., 
1888, 822, and this voL, p. 247) which show that from an alkaline 
solution of phloroglucinol and ethyl iodide, no triethoxybenzene is 
obtained, but only pentethylphloroglucinol, hexethyltriketohexo- 
methylene, and bi-secondary ethyl-derivatives of phloroglucinol, the 
authors have examined the behaviour of other phenols in alkaline 
solution with ethyl iodide. They have, as expected, only obtained 
positive results with those phenols capable of. giving rise to compounds 
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containing tte ketonic group •GO*CH 2 'CO% for only under such cir¬ 
cumstances can an ethyl-group readily displace a hydrogen-atom, and 
even in this case there is a tendency for the ketonic compound to he 
reconverted into the phenolic form. These conditions obtain in 
phenols with at least two hydroxyl-groups, and these in the meta¬ 
position. 

The authors show that by the action of ethyl iodide on resorcinol, 
diresorcinol, hydroxyhydroquinone, and potassium pyrogallate, there 
are formed, in addition to the characteristic ethoxybenzenes, oils 
which are insoluble in potash, and contain considerably less ethoxyl 
and more carbon and hydrogen than would be obtained from the 
diethoxy- or triethoxy-benzenes corresponding with the dihydroxy- or 
trihydroxy-benzenes with which the experiments were made. Similar 
experiments with dihydroxy benzoic acid [COOH ; (OH )3 = 1 : B : 5] 
show that the presence of a carboxyl-group seems to hinder the 
expected change. 

Catechol diethyl ether, contrary to the statement of Koelle 
(Annalen, 159, 245), is not a liquid at ordinary temperatures, but 
melts at 43—45*'. Q'cdnol diethyl ether seems to melt at 70—72°, 
which is in agreement with the temperature given by Eakowsky, and 
disproves that given by Nietzki. Gr. T. M. 

Action of Chlorine on Phloroglncinol. By T. Zincee and 
O. . Keoel (Her., 22 , 1467—1477).— EexacJdorotrikeiohexylme, 
CCl *co 

CO<CQQi^QQ^OCl 2 ,is formed when excess of chlorine is passed into 

a cooled chloroform solution of anhydrous phlorogluciiiol, moisture 
being carefully excluded. The filtered solutiou is evaporated on the 
water-bath, the residue fractionated under diminished pressure, and 
the portions passing over above 140—145° collected separately; tbe 
yield is 80—90 per cent, of the theoretical. It forms long, 
fiat, spear-shaped crystals or broad plates, melts at 48*^, boils at 
268—269° (150—151°; 18—20 mm.), and is readily soluble in ether, 
benzene, chloroform, and carbon bisulphide. It liberates iodine from 
potassium iodide, combines with aniline yielding crystalline com¬ 
pounds, and is reduced to trichlorophloroglucinol when treated with 
stannous chloride in alcoholic solution. It decomposes slowly on 
exposure to moist air, and it is rapidly decomposed and dissolved by 
water, with evolution of carbonic anhydride and formation of equal 
quantities of dichloracetic acid and symmetrical tetrachloracetone. 
It is decomposed by cold alcohol, yielding small quantities of tetra- 
ohloracetone and ethyl dichloracetate, but the principal product is a 
colourless liquid, boiling at 239°, with slight decomposition (133—134°; 
19—20° mm.), and insolnble in water. The last-named componnd 
(b. p. 239°) yields dichloracetic acid when hydrolysed with alcoholic 
potash. 

Trichlorophloroglucinol, prepared by reducing hexachlorotriketo- 
hexylene with stannous chloride in acetic acid solntion, crystallises from 
alcohol or acetic acid in thick, colourless needles containing 3 mols. 
H^O, and melts at 134°; the anhydrous substance melts at 108—109° 
(compare Hazura and Benedict, Abstr,, 1886, 52, and Webster, 
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Trans., 1885, 423). The itceij^Z-derivative, C60l3(0Ac)3, ci*ystallises 
from dilute acetic acid in small plates, melting at 167—168°. 

When pure phlorogluoinol is treated with chlorine in cold, dilute, 
(1 : 100) aqueous solution, triohlorophlorogluoinol separates at first 
in small crystals, but it gradually redissolyes with evolution of car¬ 
bonic anhydride; the solution contains dichloracetic acid and sym¬ 
metrical tetrachloracetone, which is subsequently obtained in the 
form of the hydrate (+ 4 H 2 O) (compare Hlasiwetz and Habermann, 
Annalen, 155, 132). , F. S. K 

Derivatives of SymmeMcalDxbydroxyquinone. By R. Nietzki 
and P, Schmidt (Ber., 22, 1653—1662; compare Abstr., 1888, 
1181).—Dianilidoquinone, C6H202(RHPh)2 [0 : NHPh: 0 : NflPh ~ 
1 : 2 : 4 : 5], is obtained by heating symmetrical dihydroxyquinone 
with aniline, and crystallises in lustrous, steel-blue scales; it is prac¬ 
tically insoluble in all indifferent solvents, dissolves in concentrated 
sulphuric acid with a violet colour^and is identical with the dianilido- 
quinone prepared by Hofmann by the action of aniline on quin one. 

Dihydroxyquinonedioxime (he. cit), on reduction with stannous 
chloride and hydrochloric acid, is converted into diamidoquinoli which 
can best be separated from the solution by the addition of dilute 
sulphuric acid ; the sulphate, C 6 H 2 ( 0 H) 2 (NH 2 ) 2 ,H 2 S 04 , which is pre¬ 
cipitated, crystallises in sparingly soluble, colourless needles. When 
a salt of diamidoquinol is oxidised in aqueous solution by ferrks 
chloride or in anjmoniacal solution by atmospheric oxygen, a conq- 
pound, G 6 H<{N 202 , which may be either a diamidoquinone or a diimido- 
quinol, is formed; it crystallises in red needles with a violet? irides¬ 
cence, and, dissolves in concentrated acids with a violet colour. On 
acetylation with sodium acetate and acetic anhydride, diamidoquinol 
hydrochloride or sulphate is converted into a tetroceZyZ-derivative, 
C 6 H 2 (OAc) 2 (NHAc) 2 , which crystallises in colourless needles, melts 
at 225°, and is soluble in warm alkali. The alkaline solution is not 
affected by exposure to the air, but if it is acidified and oxidised 
with ferric chloride, acetylamidohydrosiytjuino^ie, NHAc' 06 H 2 O 2 *OH, is 
obtained; this crystallises in golden-yellow scales, melts at 170°, and 
sublimes without decomposition at a higher temperature. 

Nitrodiimidoquinol, N02*C8H(0H)2(NH)2, probably 

[OH : : HOj : OH : NH = 1 : 2 : 3 : 4 : 5], 

is fomed by oxidising diamidoquinol sulphate, dissolved in acetic 
acid, with an equal quantity of nitric acid (sp. gi\ = 1‘4). It crystal¬ 
lises from alcohol in small, orange-red needles, or short, thick prisms, 
and on reduction with stannous chloride and hydrochloric acid, and 
subsequent addition of dilute sulphuric acid and alcohol, yields the 
sparingly soluble trimvdoquinol sulphate, [06H(NH2)s(0H)2]2,3H2S04, 
which crystallises in colourless needles, forms azines on treatment 
with orthodiketones, and is oxidised by fenic chloride, or in the case 
of an ammoniacal solution by atmospheric oxygen, with the formation 
of an amide crystallising in red needles. 

The potassium-derivative of nitrodi'hydTo^yq'idnone ib obtained on 
w^^ming nitrodiimidoquinol with dilute aqueous potash* , it can 
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also be prepared by oxidising tbe sulphate of symmetrical diamido- 
resorcinol suspended in acetic acid with an equal weight of nitric 
acid, and warming the resulting nitrodiimidoresorcinol, C6H5N3O4, with 
10—15 times its weight of 10 per cent, aqueous potash. Thepotassittm- 
derivative, N 02 ’CaH 02 ( 0 K) 2 , crystallises in stellate groups of small, 
orange-yellow needles, is readily soluble in water, from which it can 
be separated by the addition of alcohol or aqueous potash, and on 
precipitation with barium chloride yields a crystalline harmm salt, 
from which nitrodihydroxyquinone can be obtained in readily 
soluble, golden-yellow needles, by decomposition with sulphuric 
acid.. 

AwddotetraJiydroxybenzene hydrochloride^ NH2*0H(OH)4,H01 + HaO^ 
is formed when nitrodihydroxyquinone is reduced with stannous 
chloride and hydrochloric acid, and crystallises in flat, silvery needles. 
On acetylation with sodium acetate and acetic anhydride, it yields 
a jpew^faceiyZ-derivative, hrHAc*CeH(OAc) 4 , which crystallises from 
alcohol in colourless needles, and melts at 242“ with decomposition. 
It has not been found possible to prepare pentahydroxybenzene from 
amidotetrahydroxy benzene. 

^ The authors discuss the view pat forward by Nef (this vol., p. 497), 
that nitranilic acid is not a derivative of dihydroxyquinone but of 
dihydrodiquinoyl, and point out that the constitution of chloranilic 
and bromanilic acids and of dihydroxyquinone must be simihir to that 
of nitranilic acid. Against Net’s view, they urge that these com¬ 
pounds do not react with orthodiamines to form azines, that whilst 
true diquinoyl-derivatives such as rhodizonic and leuconic acids yield 
carbonic anhydride on treatment with alkalis, the three anilic acids 
are extremely stable in the presence of alkalis; and that though 
dihydroxyquinone is affected by boiling with alkalis it differs from, 
diquinoyl-derivatives in being completely decomposed thereby. 

W. P. W. 

Tolunitranilio Acid: some Nitro-derivatives of ToluquinoL 
By P. Kjshrmann and B. Brasch (/. pn Ghem, [2], 39, 377—-391 j 
compare Abstr., 1888, 940),—To obtain tolunitrcmilio naid {miro- 
dihydroxytoluyuimne)^ a mixture (200 grams) of tetra-, di-, and tri- 
chlorotoluquinones, prepared by chlorinating crude coal-tar cresol, is 
warmed with sufficient 25 pex' cent, alcohol to make a thin cream, 
and powdered potassium nitrite added by degrees, nntii no more 
yellow particles are left, alcohol being added from time to time to 
make up for that lost as ethyl nitrite. The crystalline mass is 
drained, washed with alcohol, and dissolved in a little hot water; 
when cold, potassium nitranilate crystallises- and is Altered offi; a 
little Strong potash is now added to precipitate the rest of the 
nitranilate, and then more potash until tim potassium tolunitranilate, 
0s02(0K)2Me*N02 + 3Aq, is ail thrown down. This salt crystal¬ 
lises in long, yellowish-red prisms, easily soluble in hot water. The 
ixee acid forms long, golden-yellow needles (containing water of 
crystallisation), which melt with decomposition at ISO"*; its aqueous 
solution decomposes on boiling with formation of carbonic anhydride, 
hydrogen cyanide, and osTalfe acid. The,sodium and ammonmm salts 
are described, and also the precipitates which these ^Its give with 
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solutions of other metallic salts; the harium and acid poiassium salt 
were obtained. 

Faranitroietrahydivonytoluene, NO2’08Me(0H)4, is obtained bj the 
action of stannous chloride on potassium tolunitranilate dissolved in 
hydrochloric acid; it forms lustrous, pitch-black, prismatic crystals, 
which give a brownish-violet streak, and are easily soluble in hot 
water, alcohol, and ether. Its solution is decomposed by prolonged 
boiling. 

Tolunitranilic acid was not obtained by nitrating diacetyl-tolu- ’ 
quinol. 

AcetyUdinitrotoluquinolj C 9 H 8 T 72 O 7 , is obtained by acting on 
diacetyltoluquinol with nitric acid (sp. gr. 1’4) at 0°. The yield is 
60 to 70 per cent, of the diacetyltoluquinol. It crystallises from 
chloroform in brilliant, transparent, citron-yellow polyhedra, melts at 
144—146°, and is freely soluble in chloroform, hot alcohol,, and benzene. 
The 'potassium compound forms brilliant, garnet-red, slender prisms, 
which detonate when heated and are easily soluble in hot water. 

. Biaceiyl-dinitrotolttquinol is formed when acetyl-dinitrotoluquinol 
-is heated with acetic anhydride and sodium acetate; it crystallises 
from hot glacial acetic acid in colourless silky needles, melting at 
154~-157^ 

Dinitroioluquinol, C 6 BLMe(l!?‘ 02 )a( 0 H) 2 , is obtained from either of 
the above acetyl-derivatives by^ saponifying it with cold dilute 
alkali; it crystallises from 50 per cent, alcohol in large, yelldwiah-red, 
efflorescent prisms or tables (with 1 mol. H^O) ; the anhydrous sub¬ 
stance melts at 149—153"; it is insolnhle in cold water. It forms 
two series of derivatives with bases, the primary, which are crystal-, 
line, dark brownish-red, easily soluble in water but , insoluble in 
alcohol; and the secondary, which do not crystallise, and give dark 
violet solutions. The primary potosmm-derivative is described. 

Nitramidotoluqumol hydrochloride, formed by reducing the dinitro- 
derivative with the calculated quantity of stannous chloride, crystal¬ 
lises from hot dilute hydrochloric acid in beautiful, long, yellowish- 
brown needles, which become laminjB if left in the liquid. By 
further reduction with stannous chloride, it yields diamidotolu- 
quinol hydrochloride; this is obtained with some difficulty as large 
colourless prisms (with H 2 O), which are easily soluble in water and 
hydrochloric acid. 

The authors discuss the structural formula of the foregoing sub¬ 
stances. A. G*. B. 

New Francein from 1:3:4:5-Tetrachlorobenzene. By 
Georoesco and Mincou {Bull, 8og. Ghim., 50, 623—625).—By the 
action of sulphuric acid on 1: 3 : 4 .* 5-tetrachlorobenzene, the authors 
have obtained a francein isomeric with that prepared by Istrati, 
in like manner from 1:2:4: 5-tetrachlorobenzene (Abstr,, 1888,259). 
It forms greenish-black fragments, having a metallic lustre; when 
powdered it is quite black. It is soluble in alkalis, but only dissolves 
slightly in alcohol and glycerol, forming reddish solutions which do 
not show dichroism,. It appears to have the formula O 16 H 4 O 8 OI 3 , the 
whole of the hydrogen being replaceable by silver. T. G. N. 
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Action of Zinc OMoride on Acetanilide. By A. Pictet and 
R. Bunzl (Ber., 22, 1847—1850).—When equal weights of zinc 
chloride and ethyiacetanilide are heated at 250—^260° until no further 
reaction takes place, a mixture of quinaldine, acetylparamidoethyl- 
benzene, paramidoetbylbenzene, acetic acid, and a secondary base, 
probably either ethjlaniline or tetrahydroquinaldine, is obtained. 
Ethylaniline is known to undergo conversion into paramidoethyl- 
benzene when heated with zinc chloride (Hofmann, Abstr., 1874, 
807; Benz, Abstr., 1882, 1284), and the presence of acetylparamido- 
ethylbenzene, together with the products of its hydrolysis, paramido- 
ethylbenzene and acetic acid, in the melt can be accounted for by a 
like isomeric change. The formation of quinaldine instead of lepidine 
can be explained if ethyiacetanilide yields ortho- as well as para- 
acetamidoethylbenzene, the former then undergoing condensation; 
in confirmation of this view the anthors find that acetylorthamido- 
ethylbenzene is converted into qninaldine when heated with zinc 
chloride at 170®. W. P. W. 

Trinitrophenylinethylnitramine. By P. vait Romburgh (Bee, 
Trai\ 8, 215—216).—This snbstance was synthesised by mixing 

alcoholic solutions of methyl nitramine and picryl chloride, and 
adding water after the reaction had taken place. The substance pre¬ 
cipitated was washed with cold alcohol; it consisted of small, yellow 
crystals melting at T27®, and was shown by analysis to have the 
formula This substance is identical with tie product 

obtained by the action of nitric acid on methylaniline or dimethyl- 
aniline, and is therefore trinitrophenylmethylnitramine, having the 
formula C«H2(F02)3-NMe-]N0a [=2:4:6: 1]. 0. P. B. 

Action of Chromic Anhydride on Alkylanilines. By P. van 
Romburoh (Bee, Trav, Ohim ,, 8, 248—253). — The action of chromic 
anhydride on dialkyldinitroanilines of the general formula 

C6H3(H02)a-NR2, 4:2:1 

is described. The first reaction gives a monalkylaniline, 
C8H3(H02)3-]S'HR, 

with separation of the aldehyde, which is further oxidised to the 
acid; one of the alkyl-groups is thus displaced by hydrogen. The 
monalkyl-derivative when treated with potash gives the alkyiamine 
and a dinitrophenol; on further oxidation with chromic anhydride, 
it gives dinitraniline. Binitrodimethylaniline (4:2:1) was dis¬ 
solved in acetic acid, and to the boiling solution a solution of chromic 
anhydride was added little by little; the whole was then thrown into 
water^ when dinitromethylaniline melting at 178** separated. This 
when boiled with potash gave methylamine. Binitrodiethylaniline 
(4:2:1) treated in the same way gave dinitroethylaniliue melting at 
113® ; this with potash gives ethyiamine; on further oxidation with 
chromite anhydride, it gives dinitraniline melting at 175®. 

06 H 3 (H’ 02 ) 2 *NPr 2 % 4:2:1^ was prepared by 
the action of dipropylamine on diniirobromobenzene; it forms large, 
yellow crystals melting at 40®. Whenoxidised with ehromio anhydride-, 
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it gives first diaitropropylaniline melting at 97^, and tlieu dinitro- 
aniline melting at 175°, 

Witlx para- and meta-dinitroalkjlanilines, definite results were not 
obtained. A dinitrodimetliylaniline (obtained by the action of nitric 
acid on dimethylaniline dissolved in excess of sulphuric acid), when 
oxidised with chromic anhydride, gave crystals of dinitromethyl- 
aniline, CaHaCNOOa-NHMe = 3 : X : 1. ^ 

Further results are to be communicated in a future pa-pe^** 

C, F, B. 

Derivatives of Orthamidobenzyl Alcohol. By H. &, Sodeb- 
BAUM and 0. WiDMAN (Ber., 22, 1665—1672).—Acetyl-derivatives 
are formed when orthamidobenzyl alcohol is treated with acetic 
anhydride, but there is no tTendency for condensation to take place 
with the production of cumazone-derivatives (compare Widman, 
Abstr., 1884, 302). 

Orthacetamidobensyl alcohol^ XIIAc*06B[4'CH2*0H, crystallises from 
benzene in long needles, melts at 114°, and on treatment with, dilute 
acids in the cold, or more rapidly on warming, is reconverted into 
orthamidobenzyl alcohol. The ][ilatiiiochlorid6^ (C9Hii!N’02)a,H2PtC}6, 
crystallises in long, fiat, serrated forms. Orthacetamidohenzyl acetate^ 
NHAc^CeHi-CHg’OAc, is formed by heating the amido-alcohol with 
excess of acetic anhydride for a short time. It crystallises in stellate 
groups of fiat needles, melts at 91°, and is very soluble in benzene. 
When dissolved in hydrochloric acid and allowed to remain at the 
ordinary temperature for about four hours, it is converted into orih* 
amidohenzyl acetate^ a yellow oil which yields a Jiydrochlonde^ 
C 9 HnX 02 ,H 01 , crystallising, in slender, white needles, and a platino-^ 
chloride^ (C9HiiN02)2,H2Pt0l6, cry^talJising in four-sided tables or 
serrated, flat needles. Orthodiacetamidobrntzyl acatate^ 

NAo^-CaHi-CHa'OAc, 

is prepared by heating the amido-alcohol for two hours with an excess 
of acetic anhydride, and is an oil which could not be obtained in the 
solid state, 

w^HydroxytohiharhamUe, OH’OH2*C0H4‘XH‘OO3S[H3, obtained in 
the ordinary way from orthamidobenzyl alcohol, potassium cyanate, 
and hydrocaloric acid, crystallises in four-sided tables, melts at about 
180° with decomposition, and is soluble in hot water, sparingly soluble 
in benzene, alcohol, acetone, &c. Heated at 180® until ammonia 
ceases to be evolved^ it is converted into dihydwytolylcarlamide) 
C,0(Xfl»C6H4»CH2*OH)2, which crjstajlisejs from benzene in very- 
slender needles and melts at 108°* Phendihydfoh^toni 0 t^dimii^Bf , 

is formed by heating hydroxytolyloarbamide witl^ 

concentrated hydrochloric acid for about 45 minutes at 100®, It 
crystallises from benzene in thin, lustrous scales, melts at 160*^^ is 
practically insoluble in cold though somewhat readily soluble in hot 
concentrated aqueous potash, and dissolves readily in dilute acids 
forming readily soluble salts. The hydrochloride crystallises in fiat 
needless the^laUnochloride, (C 8 H 8 K 20 ) 2 ,&PtOl 6 + gH^O, crystallises 
in stellar aggregates and melts at 204^295° with decomposition j the 
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aurochloride^ C«Ha!N 20 ,HAuCl 4 , forms lustrous, golden-yellow scales 
and melts at 179® with decomposition. 

uj-Hydroxiftolylphenylcarhamide, OH'OHa*CfiHi'N'H'C0*NHPb, crys¬ 
tallises in slender, pointed needles, melts at 191°, and is very sparingly 
soluble in the ordinary solvents. When warmed with hydrochloric 
acid on a water-bath, it is converted into henzophenifldikydroketometa” 
CH *l^h 

diazine, C 6 B~ 4 <^^g? which crystallises from benzene in rosettes 

of flat needles and melts at 148°. 


Fhenallyldihydrothiometadiazine, CJSi<^ 


NH-CS 


>, 


is obtained 


by dissolving equimoleenlar proportions of ortbamidobenzyl alcohol 
and allylthiooarbimide in benzene and warming the resulting oily 
ttj-hydroxytolylalljthiocarhamide with dilute hydrochloric acid at 100°. 
It crystallises in very slender, white, felted needles, melts at 90—91°, 
and is very solnhle in alcohol, benzene, and acetone. 

(a^Sydroscytolylphenylthioearhamide, 0 H’CHs'CBHi’jrH’CS'NTHPh, 
crystallises in colourless, four-sided prisms and melts at 136®. When 
warmed with concentrated hydrochloric acid for a short time, it is 


converted into henzophenyldiJiydrothiometadiazine, CeHi^ 


CH^-NPh 
NH—CS 


>, 


which crystallises in stellate groups of flat needles, melts at 197°, and 
is insoluble in hot concentrated aqueous potash. The platinochloridey 
f 0 uHi 2 N 2 S) 2 ,H 2 PtCl«, is an orange, crystalline powder and melts at 
219° with decomposition; the aurocJiloride^ CuHi 2 Nr 2 S,HAuCl 4 , forms 
short, yellow needles and melts at 197° with decomposition. 

W. P. W. 


Oxidation of Paraphenylenediamine and of ParamidophenoL 
By E. Y. Bakdrowski (Monatsh., 10, 123—-128; compare this voL, 
p. 449).—If an ammoniacal solution of paraphenylenediamine, or 
preferably of its hydrochloride, is left exposed to the air, dark-green 
acicular crystals, having a reddish colour by ti'ansmitted light; are 
formed on the surface. The oxidation takes place more rapidly on 
passing oxygen through the solution or on adding to it peroxide of 
hydrogen or potassium ferricyanide, the reaction being quantitative 
in the last case. The new compound has the formula CaHJNg, is only 
slightly, soluble in water, more soluble in alcohol and in benzene, 
melta at 230—231°, has feeble basic properties,, and forms with acetic 
anhydride an acetyl-derivative, CeHfiNoAc, crystallising from nitro¬ 
benzene in beautiful pink crystals, which melt with decomposition at 
294°, and are only very sparingly soluble in ordinary solvents. The 
formation of this monacetyl-derivative seems to show that the sub¬ 
stance is not an hydrazophenylene, and this view is confirmed by its 
high melting point, its insolubility, and the fact that parapHcnylehedi- 
amine is not regenerated on treating it with reducing agents. 

When oxidised under similar circumstances, to those above men¬ 


tioned, paramidophenot yields a compound of the formula CfiHsFO. It 
forms dark green crystals having a reddish shimmer, melts with decom¬ 
position at 228°, is insoluble in chloroform and benzene, only slightly 
soluble in water and dissolves readily in, alcohol. It gives a bine 
coloraiion with acids, and this is so intense', when sulphuric acid is 
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employed, that fclie minutest quantity of the substance may be readily 
recognised. It dissolves readily in alkalis, forming reddish-violet 
solutions, from which it is thrown out on neutralisation with an acid. 
The general behaviour of the compound, especially in regard to its 
neither forming an acetyl-derivative nor giving paranaidopliend when 
treated with reducing agents, seems to show that it is not imido- 
quinone. O'. T. M. 


Consecutive Tetramidobeiizene. By R. ITietzki and L. Schmtpx 
(Ber,, 22, 1648—1653). — 1 : 2 : 3 : 4- Diquinoyltetroxime (Gold¬ 
schmidt and Strauss, Abstr., 1887, 808) can be reduced by careful 
treatment with a solution of stannous chloride in hydrochloric acid, 
and the resulting tetramidobenzene is best separated in tbe form of 
its sparingly soluble sulphate by the addition of dilute sulphuric acid 
and alcohol to the solution. 1:2:3: 4i-Tetmvni^ohm&ene s%d]p%aie^ 
C 6 H 2 (NH 2 ) 4 ,H. 2 S 04 , crystallises in colourless scales and is very 
sparingly soluble in water, but readily soluble in concentrated hydro¬ 
chloric acid. The base is very rapidly oxidised on exposure to air, 
and is distinguished from the symmetrical tetramidobenzene (Absfr., 
1887, 476) by being less basic; with the exception of tbe sulphate, 
the salts are very readily soluble and could not be obtained in a state 
fit for analysis. On treatment with diacetyl, the sulphate is converted 

into a dig^mnoxaline, which crystallises in 

slender, golden-yellow needles and melts at 218“^. When acetylated 
by beating with anhydrous sodium acetate and acetic anhydride at 
100 ®, the sulphate yields a compound, 014111817404, crystallising in long, 
colourless, silky needlevS melting at 260^. Although the analytical 
numbem seem to indicate that the substance is a tetracetyl-derivative, 
it is more probable that it is a iriacetylated ethenyUase^ 

CeH,(NHAc).<^^>OMe, 

crystallised with 1 mol. H^O, and its ready solubility in dilute acids 
seems to confirm this view. When it is dissolved in ^ dilute hydro¬ 
chloric acid and precipitated by ammonia, a compound, C 12 HUI 74 O 2 , is 

formed to which the formula 06 H 2 (lTjEIAc) 2 <^j^^ 0 Me is assigned. 

This crystallises in colourless needles, melts at 176®, yields a pkrate, 
Ci 3 Hi 4 N 402 ,C 6 HaTSra 07 , cryvstallising in yellow needles, and when heated 
with acetic anhydride is reconverted into the triacetyl-base. 

Bietlienyltetrwmidoheyizene^ obtained as sul¬ 

phate by dissolving either the di- or tri-acetylethenyl base in dilute^ 
sulphuric acid and evaporating the solution to dryness. The base 
crystallises in colourless needles, melts at 145”, forms a plcttiinochloride, 
Cj 8 HioN 4 ,H 2 PtGl 6 , crystallising in yellow needles, and a picraU, 
CiqHioN 4,206H3N307, crystallising also in yellow needles. It is hot, 
however, identical with the diethenyl-derivative of the 1 : 2 : 3 : 4- 
tetramidobenzene obtained by reducing diacetyldinitroparapheuylene- 
diamine (Abstr., 1887,476), and there is nothing to show whidh two 
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of the three possible formnlaa for diethenyl-1 : 2 : 8 : 4-tetramido- 
benzene should be respectively assigned to these isomerides. 

W. P, W. 

Decomposition of Diazo-compoimds. By I. Hemsen and R. 
0. Graham (Am&r, Chem. 11, 319—331; compare Abstr., 1888, 
268).— Orthonitrodiamobenzene nitrate^ prepared by the action of 
nitrous anhydride on a nitric acid solution of orthonitraniline, forms 
small tabular crystals, which are at first white, but quickly become 
yellow. It is easily soluble in water and explodes when heated, 

Orihonitrodiazobenzene sulphate crystallises in small colourless plates; 
it is very stable and explodes feebly when heated; when it is 
warmed with absolute alcohol, it yields aldehyde, nitrobenzene (54 per 
cent, of the theoretical yield) and a small quantity of solid substance 
which could not be purified. 

Metmiitrodiazohenzene sulphate^ made by diazotising metanitro- 
aniiine sulphate, forms white, granular crystals; it deflagrates when 
heated by a free fiame, leaving a black residue. When heated with 
alcohol, it yields aldehyde and nitrobenzene. Meta» and para-nitro- 
diazobenzene nitrates also yield aldehyde and nitrobenzene when 
heated with alcohol. 

Griess (Abstr., 1888, 588) has investigated the action of alcohol on 
the diazobenzoic acids, but the authors’ results difier from his in 
some respects. Orthodiazobenzoic acid nitrate beated with alcohol 
yielded ethyl benzoate (53 per cent, of theory); when heated in 
, toluene, it gave asymmetrical nitrosalicjlic acid [COOH; OH: NOs =; - 
1:2:4]. Metadiazobenzoic acid sulphate also yielded ethyl benzoate 
(63 per cent, of theory) when heated with alcohol (compare Fittica, 
Abstr., 1878, 980) ; paradiazobenzoic acid nitrate, on tbe other hand, 
yielded only a little ethyl benzoate, the main product being para- 
ethoxybenzoic acid ; with methyl alcohol, it gave paramethoxybenzoic 
(anisic) acid; and with propyl alcohol, parapropoxylmizoic acidt 
which crystallises in lustrous plates nearly insoluble in water, easily 
soluble in alcohol, melting at 141*5—142*5% and subliming; its 
barium, silver, lead, and calcium salts are described. 

Paradiazobenzoic acid nitrate is decomposed by water between 80® 
and 90"^ with formation of the nitroxybenzoic acid described by Gruber 
(Abstr., 1879, 644), and paroxybenzoic acid. When heated with 
toluene, paradiazobenzoic acid nitrate yields the same nitro-acid as it 
does when heated with water. 

Prom their results, the authors conclude that the presence of a 
nitro-gronp influences the diazo-group so that hydrogen can be sub¬ 
stituted for it, whether it be in the ortho-, meta-^ or para-position; 
but a carboxyh group only influences an ortho- or a meta-diazo-group 
in this way. A. G. B. 

Reduction of Hydrazones. By J. Taeel {Ber,, 22, 1864— 
1860; compare Abstr., 1887, 467—470).—In preparing large 
quantities of amines by the reduction of the hydrazones the latter are 
dissolved or suspended in alcohol (10—20 parts), the solution mixed 
with glacial acetic acid (25 c.c.) and 2| per cent, sodium amalgam 
(360 graw) added in small quahtiti^ at a time with constant 
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shaking, care being taken that no appreciable rise of temperature 
occurs. As soon as the "whole of the sodium amalgam has been 
added, the solution is again mixed with glacial acetic acid (25 c.c.), 
and a further quantity (250 grams) of sodium ^^malgam added as 
before; this process is repeated until about twice the calculated 
quantity of sodium amalgam has been employed. The whole opera¬ 
tion can be most conveniently carried out in the apparatus devised by 
the author. The solution is then saturated with soda and the bases 
distilled in an oil-bath, using steam if necessary. When aniline is 
present, the distillate is exactly neutralised with hydrochloric or 
sulphuric acid, and the solution, after concentrating, shaken with 
ether; the ethereal extract contains the whole of the aniline and 
generally resinous products as well, so that the aqueous solution 
contains the amine salt in an almost pure condition. 

Pentylamine boils at 91*5® (755 mm.; thermometer entirely in 
vapour). The hydrochloride^ OsHjsNjHCl, crystallises from alcohol 
and ether in long, colourless needles, melts at 168®, and is readily 
soluble in water and in alcohol. The oxalate, cryst$^l- 

lises from hot, dilute alcohol in thin plates' melting at 230*® with 
decomposition. The acid omlate, OftHislTjOgHsOi, melts at 131®, 
and is much more readily soluble in alcohol. 

Phenylethylaraine boils at 187*5® (763 mm.; thermometer entirely 
in vapour) and is soluble in about 24 parts of water at 20®, The 
hydrochloride melts at 158®. The oxalate, (OaHuN 8 )i?, 02 Hj} 04 , crystal¬ 
lises from hot water in compact prisms, melts at 238®, and is almost 
insoluble in alcohol. The acid oxalate separates in small, shining 
plates when the neutral salt is treated with an alcoholic solution of 
oxalic acid ; it is readily soluble in cold water and is reconverted into 
the neutral salt when boiled with alcohol. 

Phenylpropylamine is a colourless oil with a peculiar aromatic and 
only slightly ammoniacal smell; it boils at 221*5® (755 mm,; ther¬ 
mometer entirely in vapour). The hydrQchloride, OsHialSrjHOl, czystal- 
lises in small, shining plates, melts at 218°, and sublimes at 100®^ 
The mlpltate, (C 9 HisN).,H 2 S 04 , crystallises from hot alcohol in thin 
prisms or plates, is readily soluble in water, and begin.s to decompose 
at 250®.^ The oxalate, (C 9 Hi 3 l!?)^, 02 H 204 , crystallises in long needles 
and begins to melt at 156®, but when heated quickly it does not begin 
to decompose until about 170®; it is readily soluble in hot water, but 
is then partially converted into the acid salt. The add oxalate, 
crystallises from warm water or hot alcohol in prisms 
melting at 156®.^ The plathwchloHde, (CBHi 3 N) 3 ,HaPtC] 6 , crystallises 
from hot water in yellowish plates, decomposes at about 230®, and is 
almost insoluble in alcohol, 

Diamidohexane, NHa'CHMe’CHa’CHa'OHMe'NHa, is obtained, t6* 
gather with aniline and dimethylpyrrolidine, by reducingacetqnylace-, 
ttmedihydrazone as desciubed above at 30—,32°. The mixture is 
freed from aniline,^ the hot, concentrated alkaline solution of the 
bases neutralised with an aicobolic solution of oxalic acid, the pre¬ 
cipitated^ diamidohexane oxalate decomposed with alkalis and the 
base distilled over barium oxide. It is a colourless, ammoniacal 
smelling oil, boils at 175'“, fumes in the air, and is miscible with water; 
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alcohol, and ether in all proportions; the aqueous solution has a 
strong: alkaline reaction, and on adding potash the base separates as 
an oil. ^ The nxalate, C 6 Hi 6 N 2 ,C 2 H 204 , crystallises from hot, dilute 
alcohol in small, slender needles, and is readily soluble in water but 
almost insoluble in alcohol. 

Bimethifl^TroUdine^ 9^^ remains as oxalate in the 

CHa-CHMe 

mother-liquors from the diamidohexane salt, and can he isolated by 
distilling with potash and fractionating over barium oxide and 
sodium. It is a colourless oil with a strong piperidine-like odoar, 
boils at 106—108° (746 mm.; thermonjeter entirely in vapour), and 
is miscible with water, alcohol, and ether in all proportions. The 
aqueous solutions have a strongly alkaline reaction. It forms an oily 
mirosamine; the latter gives Liehermann’s reaction, and is readily 
reduced by zinc and acetic acid, yielding a compound—^probably the 
hydrazine—^which rapidly reduces !Pehling’s solution. The oz‘alate, 
(C/ 6 Hi 3 N) 2 ,C 2 H 204 , crystallises from alcoholic ether in small, slender 
needles, and is readily .soluble in water and alcohol. The platino^ 
cJihride, ( 06 Hi^N) 2 ,H 2 Pt 0 Ie, crystallises from hot alcohol in golden 
prisms, and is readily soluble in water. F. S. K. 

Conversion of Trinitrohydrazobenzene into Nitrosodinitro- 
azobenzene. By M. Freunu (Ber., 22, 1668--1666).—Trinitro¬ 
hydrazobenzene (Fischer, Abstr,, 1878, 309) does not yield a 
carbizin-derivative on treatment with a solution of carbonyl chloride 
in benzene (compare Freund and Goldsmith, Abstr.,1888, 686,1187), 
but loses the elements of a molecule of water and is converted 
into nitrosadinitroazohenzem^ lfPh!N’C 6 H 2 (N 02 ) 2 *N 0 , which melts at 
248^. A like change is efected by boiling with acetic acid, and 
hence it is the temperature employed, and not the presence of 
carbonyl chloride, which determines the formation of this compound. 
The presence in the molecule of the nitroso^group could not be 
detected by Liebermann’s reaction, but is confirmed by the fact that 
the reddish-brown solntion obtained by dissolving the compound in 
aniline yields on precipitation with alcohol slender, bronze-coloured 
scales melting at 222°, ITitrosodinitroazobenzene is identical with 
Willgerodt and Ferko’s so-called dinitrosonitroazobenzene (Abstr., 
1888, 829), to which the formula Cx 2 H 7 ]Siij 04 has been erroneously 
assigned, W. P^ W. 

Amidosdmes and Azozimes of the Triazole and Tetrazole 
Series. By J. A. Blabin (Ber., 22, 1748—1766; compare Abstr, 1887, 
188).—Phenylmethyltriazenyiamidoxime gives in alcoholic solution 
a d^p-red coloration with ferric chloride. The hydrochloride; 

* CiJS[iiN 50 ,HC 1 , is a crystalline compound readily soluhle in water. 
The platinochloride^ (Oi 0 HiiN 5 O) 2 ,H 2 PtCh, forms yellow crystals, melts 
at 260 — 201 ° with decomposition, and is moderately easily soluble 
in hydrochloric acid. The oce^MerivatiVe, Cl;^ioI^fl*OAc, prepared 
hy warming the amidoxime with excess of, acetic anhydride, crystal- 
lises from alcohol or benzene in small, fiat needles, melts at 148^, 

VOT,. TiVT. ' ' ' ^ 3 U • 
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and is very sparingly soluble in water and etber, but soluble in 
acids. It is reconyerted into the amidoxime wben boiled with 
potash. The ^?e7^2;o^Z.derivative, CioHxolSrg-OBz, prepai'ed by warming 
the amidoxime with excess of benzoic chloride, crystallises from, 
alcohol in small, rectangular* plates, melts at 188—183‘5° with 
decomposition, and is insoluble in water and potash; it forms a 
sparingly soluble hydrochloride. 

Fhenyhnethyltriazenylethenylazoxime, is ob¬ 

tained wben the amidoxime is boiled with excess of acetic 
anhydride for 10 minutes; it crystallises from ether in small, colour¬ 
less, Rat needles, melts at 105*5®, and is very readily soluble in 
benzene and alcohol, and moderately so in ether, but only sparingly 
in water. It has basic properties and dissolves freely in mineral 
acids, but is insoluble in alkalis. 

TST’O 

Fhenylmethyltriazenylhemenylazoxifrie, CglTsPhMe’C^j^.^pj^, pre¬ 
pared by heating the benzoyl-derivative (see above) above its 
melting point, crystallises from alcohol in small, coloarless needles, 
melts at 166—167®, and is insoluble in water; it is a very feeble base 
and dissolves only very slowly in hydrochloric acid. 


IHphenyUridzenylamidoxime, n.^p^^O’C(!NrB[8)lKrOH’, is prepared 

by treating an alcoholic solution of diphenylcyanotriazole (this vol., 
p. 702) with an aqueous solution of the calculated quantity of 
hydroxylamine. It crystallises from alcohol in colourless prisms 
containing ^ mol, HaO, and from water in long needles; loses its 
water at 100®, melts at 213*5—214® with decomposition, and is 
readily soluble in hydrochloric acid, but only moderately so in 
potash. Alcoholic solutions give a deep-red coloration with ferric 
chloride. The hydrochloride^ CisHisN’gOjHOl, is a colourless, crystal- 
line compound. The ;platmochloride is readily soluble and is decom¬ 
posed by hydrochloric acid. The aoe%Z-derivatxve, Cx 6 Hi 2 ]!‘!r 5 *OAo, 
prepared by dissolving the anhydrous amidoxime in warm acetic 
anhydride, crystallises from alcohol in small, colourless needles, 
melts at 176—177° with decomposition, is almost insoluble in water, 
and has basic properties. The 6e»zoyZ-derivative, Oi 6 Hx 2 l^r 5 *OBz, pre¬ 
pared by carefully warming the anhydrous amidoxime with excess of 
benzoic chloride, crystallises from alcohol in small, colourless plates, 
melts at 179—179*5® with decomposition, and is insoluble in water. 


Diphenyltriazenylethenylazoxime, 




is formed 


when the preceding compound is boiled with acetic anhydride, or 
when the acetyl-derivative thereof is heated above its melting point. 
It crystallises from alcohol in small, colourless prisms, melts at 
152—153°, and is sparingly soluble in ether and insoluble in water 
and potash, but it dissolves slowly in hydrochloric acid* 

N*0 

JDiphmyltriazenylhenzenylcusoxime, , is obtain^ 

]N*uPh 
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■wben the amidoxime is l)oiled for five minutes with excess of 
benzoic cbloride, or wlLe-^^,tlie benzoyl-derivative described above is 
beated above its melting-point. It crystallises from alcobol in small, 
colourless needles, melts at 205*5—206°, and is insoluble in water. 


Phenyltetrazenylamidoximey 


|;^^c-C(nho:noh, 


can be pre¬ 


pared by treating: an alcobolic solution of pbenylcyanotriazole with 
the calculated quantity of an aqueous solution of hydroxylamine and 
evaporating the alcohol on the water-bath. It separates from hot 
alcohol in colourless crystals, melts at 176—177*5° with decomposi¬ 
tion, and is insoluble in water. It dissolves in alkalis and acids, 
but alcoholic solutions do not give a red coloration with ferric 
chloride. The uce^t/Z-derivative, OgHYNg’OAc, obtained by heating 
the amidoxime with excess of acetic anhydride, crystallises from 
alcohol in small, slender needles, melts at 20*2—203° with decomposi¬ 
tion, and is only very sparingly soluble in alcohol and insoluble in 
water; it has neither acid nor basic properties, and cannot be con¬ 
verted into the azoxime. The Sewzo^Z-derivative, C 8 H 7 lsr 6 *OBz, prepared 
in like manner, crystallises from alcohol in microscopic needles, melts 
at 235—206° with decomposition, and is very sparingly soluble or 
insoluble in ordinary solvents. It resembles the acetyl-derivative in 
properties and cannot be converted into tbe azoxime. F. S. K. 


Alkyl-derivatives of Hydroxylamine. By R. Behrend (Ber., 
22, 14j 83^1434).—^Benzylisobenzaldoxime is formed when an ethereal 
so'fution of dibenzylhydroxylamine is shaken with an excess of an 
adueous solution of potassium ferricyanide. This reaction is further 

CELPh 

evidence in support of the formula for Beckmann’s 

benzylisobenzaldoxime. (Compare Behrend and Leuchs, this vol., 
p, 703.) F. S. K. 

Isomerism of the Benzaldoximes. By E, Beckmakn (Ber,, 22, 
1531—1536; compare this voL, p. 608).—^^g-Benzylhydroxylamine 
hydrochloride is decomposed into ammonia and benzyl iodide when 
boiled for 15 hours with hydriodic acid; /3-benzylhydroxylamine 
hydrochloride, on the other hand, is entmely converted into benzyl- 
amine. The two. compounds have, therefore, the constitution 
]SrH,*0-GHaPh and CHsPh-N&OH respectively. 

Benzyl a-benzaldoxime is decomposed by hydriodic acid, yielding 
ammonia and benzyl iodide, but the corresponding /^-derivative gives 
benzylamine alone; the two compounds have, therefore, the constitu- 

NH 

tion CHPhINOH and GHPh<;^ respectively, in accordance with 
V. Meyer’s view. 

When ^K-benzaldoxime is dissolved in alcoholic potash and treated 
with benzyl chloride or ethyl iodide, the »-alkyl compound is not 
obtained in a pure state; if the product is dissolved in ether, and 
hyd3^ogen chloride passed into the solution, oily or solid products are 
precipitated, and after evapoiating the clear solution, the ot-compound 
^ • B u 2 
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can be dissolved oat by treating the residue with a little ether. Ethyl 
a-benzaldoxime thus prepared is obtained in the form of a colourless 
oil, which, when treated with hydriodic acid, yields ammonia, but no 
other basic substance. The hydrochloride undissolved by the ether 
behaves like the /3-derivative, and yields ethylamine (or benzylamine) 
with hydi'iodic acid. In preparing alkyl ^-benzaldoximes in a similar 
manner, compounds other than the ^-derivative, and which behave 
like the a-deriratives, are formed in large quanlities. 

In preparing alkyl /3-benzaldoximes, it is advisable, after adding 
the oxime and the alkyl halogen compound, to heat immediately at 
50 —00^ for 15 to 30 minutes, and then to proceed as usual. In one. 
experiment carried out in this way, ethyl /3-benzaldoxime was obtained 
as a bright yellow oil; when heated at 200° with hydriodic acid, it 
yielded ethylamine free from ammonia. F. S. K. 


BeHzaldoximes. By E. Beckmakn (der., 22, 1588—1597).—In 
view of the fact that Auwers and Meyer’s hypothesis concerning the 
isomerism of the three benzildioximes is considered by its authors to 
derive considerable support from the fact that all three yield the same 
oxidation-product on treatment with potassium ferrioyanide (Abstr,, 
1888, 597; Ben, 22, 716), the author has examined the oxidation 
products of the two benzaldoximea, which can no longer be regarded 
as having the same plane formula (preceding Abstract), and finds 
these also to be identical. When as-benzaldoxime in dilute alkaline 
solution is oxidised in the cold with a dilute solution of potassium 
ferrioyanide containing a few drops of alkali, azobenzenyl peroxide 
is precipitated, and the solution is found to crmtain dibenzenyh 
azoxime (Giiuther, Anmle% 252, 44), benzaldehyde, and benzoic 
acid. ^-Benzaldoxime yields similar oxidation products under like 
conditions. 


Azobenzenyl perosside^ CHPhllT'O’O’N^OHPh, is best obtained by 
oxidising a- or g-benzaldoxime, in ethereal solution, with the nitrous 
gases formed by the action of nitric acid (sp. gr. = 1*4) on arsenic 
trioxide; the yield amounts to about 50 per cent, of that theoretically 
possible. It crystallises from a mixture of alcohol and chloroform in 
well-defined microscopic rectangles, melts at 105°, and is insoluble in 
alkali, almost insoluble in water, alcohol, and ether, and spaxingly 
soluble in acetic acid, benzene, phenol, &o- On spontaneous evapora¬ 
tion of its solution in either benzene or chloroform, it is converted 
into dibenzenylazoxime. Reduction with alcoholic ammonium sul¬ 


phide converts it into a-benzaldoxime, whilst further treatment in 
ethereal solution with nitrous fumes oxidises it to the compound 

6 ph'N*0^; this crystallises from alcohol or acetic acid in broad. 


tetragonal needles, melts at 114—^115°, evolves the odour of phenyl 
oyanate when farther heated, and, has a molecular weight of 282, as 
determined by Raoult’s,method in acetic acid solution. 

WTien either a- or 0-benzildioxime in ethereal solution is oxidised 
by means of nitrous fumes, a compound is obtained which ciystaHfses 
in reddish-yellow forms, melts at 114-^115°, and is not reduced by 
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boiling witb alcobolic ammonium snlpbide or by heating with con¬ 
centrated hydriodic acid at 100**. A second compound, melting at a 
temperature above 200°, is also produced in the oxidation, and after 
the reaction can be extracted from the ethereal solution by means of 
aqueous alkali. ‘ W. P. W. 

Action of Potassium Hypobromite on Amides, By S. 
HoooiswEaFF and W. A. van Dorp {Eec. Trav . Ghim ,^ 8, 178—201; 
compare Ahstr., 1888, 1191).—The action of potassium hypobromite, 
or rdther of a mixture of bromine and dilute potash, on benzene- 
metadisulphonamide, quinoline-orthosulphonamide, benzamide, and 
ortho-, meta-, and para-nitrobenzamide, is represented by the general 
equation E-CONH^ + KOBr = E‘CONKBr -h H^O. 

When acetic acid is added to the potassium salt thus obtained, the 
bromamide (E’CONHBr) is formed. This gives the potassium salt 
when dissolved in potash. 

Bmzeri^efadimJphonteirahmmamidey C«H4(S02‘KBr2)2, The potas¬ 
sium salt, C 6 H 4 (SU 2 *l^KBrhj was prepared from the diamide, and 
on adding acetic acid to it, the dibromodiamide seemed to be formed, 
but split up immediately into the tetrabroanodiamide and diamide, and 
a double salt was precipitated having the formula 06 H 4 (SO 2 *l^Br 2 )a + 
KBr 4“ HBr. This salt was also prepared by adding potassium 
bromide to a solution of the tetrabromodiamide in acetic acid. When 
heated, it gives oE bromine; when it is treated with hydrobromic 
or hydrio^c acid, the diamine is formed, and bromine or iodine is- 
liberated. The tetrabromodiambae is obtained from this double salt 
by the addition of silver nitrate; it is separated from the silver 
bromide formed by means of acetic acid. Like all these bromamides 
it decomposes when heated, giving off’ bromine; it dissolves in potash, 
giving the potassium salt of the bromamide. 

The barium salt of the tetrabromodiamide was prepared by treating 
the double salt mentioned above with barium acetate; it has the 
formula (NBivSO 2 ' 06 H 4 *SOfi‘!!SrBr) 2 Ba -f 4HjiO. 

QainoUrie^oTtkosulpkonamide was prepared by treating the corre¬ 
sponding sulphonic acid with phosphorus pentachloride, and adding 
the solphochloride thus obtained to ammonia; it melts at 184^ When 
treated with potash and bromine, it gives the potassium salt of 
^mmline-^orthosulpTiohromamide^ G 9 inE[ 6 ’SOa*'HHBr, which is itself 
formed when the potassium salt is treated with acetic acid. This 
substauce exhibits the characteristic reactions of bromamides; it 
decomposes on heating, and when it ia dissolved in dilute alkali, and 
potassium iodide, and then. hydi’ochloric acid added, iodine is 
liberated. 

The barium salt was prepared by adding barium acetate to the 
potassium salt; it has the formula (C^HslS»SOa"NBr) 2 Ba + 2 H 2 O, 
and forms two kinds of crystals: in a cold solution, transparent 
needles, which probably contain more than 2 mols. of water of crystal 
lisation; these are transformed at 30® into the other variety, which 
consists of shining crystals with many facets. 

JBenmdc hrommiide^ CsHs^OOITHBr, prepared by adding potash and 
limine to benzajnide, and than aoidifying with acid ^ the solution 
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must be cooled. The alkaline solution gives aniline when heated. 
Attempts to prepare the potassium salt were unsuccessful, an impure 
product being obtained, 

Ortho-^ meta-, and para-nitrohenzoic hromamides, 

C9H4(]Sr02)(00NHBr), 

are all prepared by adding potash and bromine to the corresponding 
amides, and theii adding acetic acid. They all decompose when 
heated; when they are treated with potash (and also when potassium 
hypobromite alone is added to the amides), the potassium salts are 
obtained; the meta- and para-salts are crystalline, the ortho-salt 
forms an oily liquid. With acetic acid, these give the bromamides ; 
with potash, they give nitranilines, C 6 H 4 (]Sr 02 ),C 0 NKBr + 2KHO 
= KBr -h K 2 CO 3 -f- G 6 H 4 (N 02 )*NH 2 . These nitranilines may be 
obtained directly by heating the amides with potash and bromine. 

When ortho- and meta- (and doubtless also pai'a-) nitrobenzoic 
bromamides are treated with excess of dilute potash, salts are depo¬ 
sited, which have the formula C 7 H 7 N 2 O 6 K, and to which the authors 
assign the composition ]Sr 02 -C 6 H 4 -FH*C 00 K -f- H 2 O. These are 
decomposed by dilute acids, and nitranilines are formed. 

C. F. B. 

Compounds of the Benzyl Series, By A. Hator {Ghent, 
Oentr., 1889, 671—672).— Paramtrohenzylpkthallmide, 

06H4:(00)2:n-ch2-C6H4*n02, 

melting at 172®, is prepared from potassium phthalimide and para- 
nitrobenzenyl chloride. When heated with hydrochloric acid under 
pressure at 200®, it is decomposed, with formation of phthalio acid 
and paranitvobe^izylamine hydrochloride^ l^O 2 ‘O 6 H 4 ‘ 0 H 2 *NH 2 ,H 0 h 
The free amine is an oil; the platinochloride, nitrate, and picrate may 
be prepared^ Tin and hydrochloric acid reduce it to paramido^ 
henzylamme, Paranitrohemylocetoamide melts at 133®; paranUrohenzyl* 
hetizoylatfiide melts Sit 165—156®; paranitrohenzyharhmdde, prepared 
from the hydrochloride and argentic cyanate, melts at 196—197®, 
with decomposition. With carbon bisulphide, paranitrobenzylamine 
forms the dithiocarbamate 

1^02-CfiH4-CH2*NH^OS-SH,NH2‘CH2‘G6H4^KO^ 

melting at 193°. The thiocarhamide could not be prepared, but with 
alcohol the dithiocarbamate gave paradinitrodihenzyUhiocarbamide^ 
CS(NH*GH 3 *G 6 H 4 *KOij) 2 , from which, by the action of mercuric oxide 
on the alcoholic solution, paradinitrodihenzyl carbamide^ 

00(KH-GH2-G,H4*N02)2, 

nielthig at 234® with decomposition, is prepared. 

Ethyl paranitrobenzylcarhamate, iT 02 *C 6 H 4 *GH 2 *lTH'COOEt, is pre¬ 
pared from the amine by the action of ethyl chlorocarbonate; it melts 
at 116—117°. 

Pam^mnidobenzylphihalimidine^ C 15 H 14 N 2 O, is prepared hy reducing 
paranitrobenzylphthalimide with tin and hydrochloric acid; it melts 
at 187—188°. It forms a variety of salts with the babgeu acida; 
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the picrate decomposes at 190°; the sfcanBocMoride melts at 183°. 
Acetyl ^ara^amidobenzyljphthalimidinef C 8 H 60 ^]N‘‘ 07 H 6 ‘NHAc, melts at 
226—227®. Sodium nitrite converts tiie amidine into ^pamhydroxy- 
henzylphthalimidim, C 8 HqO!K-CH 2 *C 6 H 4 ‘OH. It forms red needles, 
melting at 189—198®. With tin and liydrocliloric acid, the last-named 
substance yields a base, the plathiochloride of which possesses the 
formula (C 8 H 9 N 03 ) 3 ,H 2 PtCl 6 , and melts at 225°. J. W, L. 

Condensation-products from Aromatic Carbodiimides and 
Ortbodiamines. By I. Moore (Ber., 22, 1636—1642; compare 
Dahm and Gasiorowski, Abstr., 1887, 247).— Diphenylamidomethylen- 

TT N"B[ 

orthophenylenediamine, 06 H 4 <]j^g->-C(NHPh) 2 , is prepared by heat¬ 
ing carbodiphenylimide and orthophenylenediamine in molecular 
proportion at 130—140® for four hours ; after extracting it from 
the melt by means of benzene, it can be purified by distillation. It 
crystallises from benzene in tufts of small, hexagonal tables, melts at 
159—160®, boils at a temperature above 400°, and is almost insoluble 
in water and light petroleum, sparingly soluble in ether, but readily 
in hot alcohol and benzene. The hydrochloride^ 2Gi9Hi8N4,3HCl, 
crystallises in slender needles, and is readily soluble in alcohol and 
water; the platinochloride^ 4 Gi 9 H} 8 ^r 4 , 3 H 2 PtCl 6 4 - (?) 6 H 2 O, forms 
small, prismatic, orange-yellow needles ; the sulphate^ Gi 9 Hi 8 N 4 ,H 2 S 04 , 
crystsdlises in slender, white needles, and is almost insoluble in cold 
water, readily soluble in hot benzene and alcohol. The dihenzoyl- 
derivative, OisHjsNABza, formed by heating the tetramine with five 
times its weight of benzoic anhydride at 130—140° for 1^ hours, 
crysiallises in small, white tables, melts at 164—165°, and is very 
sparingly soluble in ether and light petroleum, sparingly soluble in 
benzene and cold alcohol. The tetrabenzoyl-ienYB^tiYe, Gi 0 HulSr 4 Bz 4 , 
prepared by heating the tetramine with nine times its weight of ben¬ 
zoic anhydride at 220° for an hour, crystallises in small, granular or 
prismatic, white forms, melts at 147—148°, and is readily soluble in 
benzene, alcohol, and warm ether. 

Diparalolylainidomethylenorthophenylenediamine^ 

is formed under like conditions from carbodiparatolylimide and oi’tho- 
phenylenediamine^ and crystallises from benzene in white needles or 
slender prisms, melts at 186—187°, distils at a temperature above 
400° without decomposition, and is almost insoluble in light petro¬ 
leum, readily soluble in hot alcohol and benzene. The hydrochloride, 
2C2xH23l5*4,3HCl, crystallises in lustrous, white needles and is readily 
soluble in water and alcohol; the plaUnochloride, 402iH22!N‘4,3HaPtGl6 
4 - 8 H 2 O, is a reddish-yellew, microcrystalline, powder; the sulphate^ 
C 2 tH 32 ll 4 ; 021804 , crystallises in needles, and is sparingly soluble in 
cold water. - W. P. W- 

Benzaldeliyde. By A. Pioter (Ber., 22, 1598—1600).—Bewjs- 
(Mmde^ 04203711304 , is formed when benzaldehyde is boiled for 
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4^ hours in a reflux appamtus -with about twice its $ 

h alcohol, aceL acW. benzene ai/tet a7 

Instep of benzahmide, a compound was obiained i-„ 

the ordinary solvents ^ ^ was spai-ingly soluble in 

W. P. W. 

Synthesis of Indene-derivatives. By W v Miittr a 

SufneTbyiTa;^?^’ 

1886 701 ^7991 hydrochloride (Abstr. 

eu^U chS heif£VVr-‘"“frf. 

nn^rapressut-nf 720 mm and ^ foiling at about 240“ 

acid with a dull rose-red^oW ““rated salphnric 

acid (1 part of acid eontainin^^ oxidation mth dilute nitric 
2 parts of water), it yields 1 : 2^4 «■“<! and 

^^‘afi^tro-a-ethylcinnanialdehyde, NOj-O^HrCE’CEt-COFT n 
eonditioJ^ under 

water, soluble i^ afil and “ msoluble iu 

s'^?' 

lusti-ous scalL, raelte it 89“ ‘ 

soluble in cold ^adX’sotubt 
salts of this base, the hy(tochlorid!> ^Fd ^ 

by thejr sparing solubility in cold tatei^ sulphate are distinguished 

™taSS'.‘2iSa‘tS"i£S‘*lAT'* “”••»“ <»«> 

ducts it can be reduced with tin and hiSr^l f ^ “^idensation pro- 
<^^idoisopropyli7idene, C 12 H, 'E Thi’c ^^^^^^.^oric acid, and yields 

84-.„di„z ™ii.s.Sfd.d2ii'^“““" “ 

™ SdfS.TS'""'' 

ride Vm4 '4”“«- 

jbght, floeculent pre^nitate nf^tha « deposits, after standing, a 
CTO pyeapitate of the oompoation 0<JPh‘OCl,-PO(OH)“ 
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This substaBce is almost insoluble in benzene and cblorofonn, fairly 
soluble in ether, and dissolves readily in alcohol or in boiling water, 
crystallising from the latter in silky tufts and in very fine needles 
which melt at 152—158*^, and decompose at a higher temperature 
into phosphoric acid and dichloracetophenone. It is a bibasio acid, 
reddening litmus, decomposing carbonates, and forming a crystalline 
calcium salt; fuming nitric acid is almost without action on it. 

T. a K 

Halogen-derivatives of Toluene and of Benzoic Acid. By 
0. WiLLGERODT and H. SALZMANif (e/. pr. Ghem. [2J, 39, 465—484),— 
The products of the action of chlorine on bromtoiuenes, and of 
bromine on chlortoluenes were studied, these products then being 
converted into the corresponding derivatives of benzoic acid, in order 
to obtain some knowledge of their structure. 

The chlorination or bromination takes place easily and rapidly in 
the presence of metallic iron, and the use of this substance is advised 
for such purposes. 

As regards the oxidation to benzoic acid derivatives, it was fonnd 
that neither dichromate and sulphuric acid, nor chromic acid and 
acetic acid could be used, as both of these mixtures caused a complete 
oxidation. 

A dilate neutral solution of potassium permanganate gave the 
desired result, but the time required was considerable. The method 
finaDy adopted was to heat the substance to 150—2oO° for 8—10 hours 
in a sealed tube, with four or five times its weight of 20 per cent, 
nitric acid. 

The general plan is as follows. A chlortoluene is treated with 
bromine, or a bromtoluene with chlorine, and the resulting product 
purified as far as possible by distillation. This product, generally a 
mixture, is oxidised to the corresponding derivatives of benzoic acid; 
these are converted into the barium salts, which are then separated 
by fractional crystallisation. ¥rom the barium salt, the silver, 
copper, and iron salts were prepared, and finally, from all of these 
the acid was set free by treatment with hydrochloric acid. 

By this means four different chiorobromobenzoic acids were obtained, 
namely:—(1.) Metachloroparabromobenzoic acid, [Br: Cl; COOH =: 
4 ; 3 ; 1 ], melting at 170®, known to have this formula because it is 
prepared from parabromotoluene, which can only give rise to this 
acid, and (2) below. The barium salt crystallises in warty aggre¬ 
gates, the silver salt in well-marked needles. (2.) The 4:2:1-acid 
melting at 156®, prepared from both parabromo- and orthoohloro- 
toiuene. ^lie barium salt crystallises wdth BHgO in nodular masses ; 
the silver salt also in spherical aggregates. The 6:2: l-acid, melting 
at 132®, prepared from orthodiloro- and orthobromotoluene. The 
barium salt crystallises in needles with 1 mol, H 3 O. (4.) The 
2:4: 1 -acid, melting at 217^, prepared from both orthobromo- 
and p'arachlom-toluene. The ^.rium salt crystallises in small 
needles with 4HaO. Of these four acids, Claus and Pfeifer (Bar., 
5, 656) have previoiisly prepared, three, namely:—( 1 ), ( 2 ),. and 
probably (4), . , 

-Prom the method of preparation of ihefee acids, the following con- 
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clnsions are drawn. Parabromotolnene, when cUorinated, giTes 
meta- and ortlao-oKloro-derivatiyes (tbo former in larger quantity), 
and finally acids (2) and (1). Orthochlorotoluene, when brominated, 
gives para- and ortho-brorao-derivatives, and finally acids (2) and (S). 
Orthobromotoluene, when chlorinated, gives para-, and orthoohloro- 
derivatives, and finally acids (4) and (§). Parachlorotoltiene, .when 
brominated, gives orfchobromo- and other derivatives, and finally (4) 
and other acids. 

If the mixture of ortho- and meta-chloroparabromotoluene is dissolved 
in nitric acid, and the solution poured into water, a considerable 
quantity of a solid mononitro-derivative of metachloroparabromo- 
toluene melting at 61° is obtained, and also a small quantity of a liquid 
which probably contains mononibro-orthochloroparabromotoluene. 

A mixture of bromorthoohlortoluenes treated in a similar manner 
crave a solid nitrobromorthochlorotoluene melting at 68°, and also a 
liquid compound. 

By partial vsulphonation of the mixture of chloroparabromotoluenes, 
two sulphonic acids were obtained, and the residue gave on oxidation 
large quantities of orthochloroparabromobenzoic acid. , 

A solid dicbloroparabromotoluene, melting at 87°, was obtained by 
the continued action of chlorine on parabromotoluene. It dissolves in 
nitrio acid, forming a mononitro-derivative which melts at 106°, and 
on oxidation it is converted into a diohloroparabromobenzoic acid 
melting at 168°. The barium salt of this acid crystallises in slender 
needles with 8 mols. of water, and is soluble in hot water, but not 
easily in cold. The silver salt forms rosette-shaped masses of 
needles. 

The dichlorobromotoluene has probably the formula CeH2MeClBrCl 
1 : 2 ; 4 : 5, for it is obtained from both ortho- and meta-ohloro* 
parabromotoluene, and on treatment with sodium and methyl iodide a 
small quantity of symmetrical tetramethylbenzeue was obtained. 

Dibromorthochlorotoluene was obtained by the action of the requi¬ 
site quantity of bromine on orthochlorotoluene; it melts at 100°, and 
has the formula GaHsMeClBrBr = 1 : 2 : 4 : 6, since it is obtained 
from both ortho- and para-bromorthoch loro toluene. Oxidised with 
nitric acid, it gives the corresponding benzoic acid, melting at 182°. 

Trichloroparabromotoluene was obtained by the continued action of 
chlorine on parabromotoluene; it melts at 55—60°, and is possibly a 
mixture. It dissolves in nitric acid,,giving a mononitro-derivative 
melting at 162°, The coi'responding benzoic acid melts at 152°, and 
is but little soluble in water; its barium and silver salts were 
prepared, ^ 

Tetrachloroparabromotoluene was obtained by the chlorination of 
parabromotoluene; it melts at 218°. It is only with great difficulty 
oxidised to the corresponding benzoic acid; this melts at 198°, and is 
very little soluble in water. 0. F. B* 

Bromination. of OrthaGetylamidobenzoic Acid. By H- Alt 
(Ber,, 122, 1643—1647).^In order to determine the position in the 
benzene molecule taken up by bromine when two substi|tuents, the 
radicles OOOS and NHAc, are already present in an prtliopposition, 
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the author has examined the bromo-derivative obtained by Jackson 
on brominating orthaoetylamidobenzoic acid (Abstr,, 1881, 785), 
and finds, as was to be expected, that it has the constitution 
[OOOH : ISTHAc ; Br = 1 : 2 : 5]. On hydrolysis, this bromorth- 
acetylamidobenzoic acid yields an amido-acid, which melts at 
211*5—212^ and gives an apple-green copper salt, but in other 
respects, such as the water of crystallisation of its salts, agrees with 
the 1:2: 5-acid described by Hubner and Petermann (^Annalen^ 149, 
183). The lower melting point (208°) and light blue copper salt 
obtained by these authors from their acid must have been due to 
impurity, inasmuch as metabromorthacetoluidide, [Me : NHAc : Bu s= 
1:2:5] {Annalen, 252, 318), on oxidation with potassium perman¬ 
ganate and subsequent hydrolysis, is converted into an amido-acid 
identical with that obtained from Jackson’s acid. W. P. W. 

Bronaotoluic Acids. By A. Claus and H. Kunath (J. jpr. Cliem. 
[2], 39, 485—490).—Hitherto the constitutions of only three, or, at 
most, four, monobromotoluic acids were known with certainty, 
namely, Me : Br ; COOH = 4:3:1; =2:6:1; =3:2:1; and 
= 3:4:1. The authors have now prepared the 4:2:1, 2:5:1, 
and 2:4:1 acids; the nitrile was prepared from the corresponding 
hromotoluidine by Sandmeyer’s reaction, and converted into the acid 
by boiling with potash: the first reaction gave a yield of about 30 to 
40 per cent, of the amine used; the second went quantitatively. 

OrthohroTnoparatoluic Acid, [Me : Br : COOH = 4:2: 1].—The 
hromotoluidine, prepared by brominating the acetyl-derivative of 
paratoiuidine, boiled at 240° ; the nitrile melts at 47°, is insoluble in 
water, soluble in alcohol, and volatilises with steam. The acid melts 
at 140°, and is soluble in water and alcohol. The ammonium, potas¬ 
sium (with 4 mols. HjO), sodium (3 mols. H2O), calcium (2 mols. H^O), 
and barium (6 mols. H2O) salts are soluble in water; the silver and 
lead salts form white, the copper a light-blue, precipitate. 

Metabromoparatoluic acid, [Me : Br : COOH = 4:3:1], melting 
at 204°, was also prepared by the authors from the corresponding 
toluidine; the nitrile melts at 44°, and is soltd^le in alcohol and ether, 

Metabromorthotoluicacid, [Me: Br: COOH = 2:5:1],—The nitrile 
melts at 42^^, it is insoluble in water, soluble iu alcohol and ether, and 
volatilises with water vapour. The acid melts at 118°, and is identical 
with that obtained by Glaus and Pieszcek (Abstr.^, 1887, 240) by the 
oxidation of bromethyltoluene. It is soluble in alcohol, ether, and 
hot water, but not in cold water. The salts of the alkali metals are 
fairly soluble in water, those of barium and calcium are less soluble; 
whilst the copper salt forms a green, the silver , and lead salts are 
white, preci;f»itates- 

Parabromorthotoluio acid, [Me ; Br : OOOH 2 : 4 : 1], prepared 
also by Nourisson (Abstr., 1887, 668)., The nitrile melts at 70°; the 
acid melts at 187°, and appears to be identical with that which Jacob¬ 
son obtained (Absir., 1884,142) from the oxidation of bromortho-xylene, 
and to which he erroneously assigned the composition 5^2:1. The 
acid is but slightly soluble in "water; the calcium salt is easily soluble, 
and crystallises, as Jacobson also found, with 2 mols. of water. 

' ' ' - . 0, P. B. 
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• Chloroparatoliiic Acids, By A. Claus and K. Datidsjbn (/. pr. 
Ghem. [2], 39, 491—498).—The acids were prepared from their 
nitriles, which were prepared from the corresponding toluidines by 
Sandmeyer’s reaction. 

Orthocbloroparatolnic acid, [Me: 01: CO OH := 4:2:1 ]. The nitrile 
melts at 61—62° ; it is insoluble in water, bat soluble in alcohol; when 
boiled with potash, it gives first the amide of orthocbloroparatolnic 
acid (crystals of which are deposited when the boiling is stopped at 
the end of 1—2 hours), and finally, after continued boiling, the acid 
itself. The acid melts at 155°; it is soluble in water, alcohol, ether, 
(fee., and it appears to be identical with the acid^ obtained by Fileti 
and Orosa (Gazzetta, 16 , 269) as a bye-product in the oxidation of 
cblorooymene. The ammonium, potassium, sodium (with 1 moL H 2 O), 
calcium (2 mols. H 2 O), and barium (5 mols. H 2 O) salts are very soluble 
in water; the silver salt is hardly soluble in alcohol and cold water, 
but easily in hot water, from which it crystallises out in brilliant 
anhydrous plates. 

The amide, prepared as above described, is almost insoluble in water, 
but ilissolves in hot alcohol; it melts at 182®. It can be boiled with 
water for hours without undergoing hydrolysis. 

The action of nitric acid on orthochloroparatoluic acid gives one 
dinitro- and two mononitro-derivatives. After remaining for some 
time with cold fuming nitric acid, almost pure crystals of the acid 
NOa: Me : 01: COOH 5 ; 4 ; 2 : 1 separate ; these melt at 180®, 
and dissolve in water and alcohol. From aqueous solutions, crystalline 
plates are deposited, from alcoholic solutions, slender prisms which 
afterwards change to the other form. The baidum salt crystallises 
with 3 mols. H 2 O ; the ammonium salt is soluble in water. 

The second mononitro-derivative was not obtained in sufficient 
quantity to furnish auy trustworthy data. The dinitro-derivative, 
[COOH : 01 : Me : (KO^a = 1 : 2 : 4 : 3 : 5], melts at 233°, and 
dissolves in alcohol, but hardly at all in water. The barium salt 
crystallises with 3 mols. H 2 O in’large, brilliant prisms. 

Metachloroparatoluie acid, [Me : Cl: COOH ;= 4 i 3 : I], prepared 
like the orthochloro-compound, melts at 199°. The nitrile melts at 
48°, and sublimes easily; it is soluble in alcohol. The amide dissolves 
botlx in hot water and in alcohol; when boiled with water, hardly any 
of it is converted into the acid; with potash, however, the conversion 
is complete. The ethyl ether was also prepared; it is a liquid boiling 
at 150°. 

Nitro-derivatives of this acid are to be described in a later paper. 

C. F. B. 

Behaviour of Ammonia and Organic Bases with Bodium 
Phenoxyaciylate. By E. Erlemetur (Ber., 22, 1482—1483).— 
JPhem^lamidolcbctic aoid, jrH2*CHPh*CH(OH)’OOOH, is obtained when 
sodium phenoxyaci’ylate is dissolved in ammonia, the solution evapo¬ 
rated at the ordinary temperature, and the residue recrystallised from 
alcohol j it decomposes at 220—^221°. 

FMnf/lpiperidi/llactio acid, C 5 NHn)* 0 HPh'CH{ 0 H)* 000 H, prepared 
by treating sodiuru phenoxyacrylate with piperidine in aqueous solu¬ 
tion, decompose^ at 244°», , 
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Aniline also combines -with sodium pbenoxjaciy’ate, foraiing a 
crystalline additive compound, wbicb is decomposed by bot acetic 
acid, yielding anilidolactic acid. F. S. K. 

TJae OrtbocouiDaric and Orthocotimariiiic Series. By W. v. 
MiLLBBand F. Kinkiltn (7ier.,22,17(>5—1715). — Orthonifrocomnarin^ 
[1^02 : OH : COH =1:2:3], was prepared from ortbonitrosalic- 
aldehyde by Perkin’s reaction. It crystallises from benzene in prisms, 
from alcohol in needles, and melts at 191°. It dissolves in boiling 
dilnte caustic soda or sodium carbonate, and the solution, when acidi¬ 
fied, yields orihonitrocoumarinic acid, C9H7NO5. This acid, which is the 
iirst free coumarinic acid obtained, is easily soluble in hot alcohol, 
from which it crystallises in long, yellow prisms. When heated 
(juickly^ it melts at 150° with evolution of water. It is easily soluble 
in dilute ammonia, and evolves c'‘rbonic anhydride when added to 
dilute sodium carbonate. When kept nnder water or alcohol, it is 
slowly reconverted into the anhydride, and this change is quickened 
by gentle heating. Its salts are easily prepared and are all explosive. 
The iada sodium salt^ CsHsHOgNag, forms red, hygroscopic prisms, 
sparingly soluble in absolute alcohol; the laHum salt, CgHglSrOsBa 4- 
3^H20, crystallises in red needles; the silver salt, C^HslSrOfiAg,,, forms 
purple-red crystals. All attempts to obtain oi’thonitrocarbostyril 
from ortbonitroconmarin by heating it with alcoholic ammonia failed, 
brown decomposition products being formed. 

The dimethyl salt, CnHnKOi, was obtained by the action of methyl 
iodide on the silver salt. It is easily soluble in ether and hot alcohol, 
and crystallises in prisms melting at 69°. When heated with dilute 
caustic soda, it loses both methyl-groups, and is entirely converted 
into sodium orthonitrocoumarinate. Even an excess of dilute sodium 
carbonate effects this remarkable separation of the tret boxy methyl, 
but if an excess of the methyl salt is used, the resulting product is a 
mixture of orthonitrocoumarinio acid and the mononiethyl ether, 
Ci<>HgN05. This is easily soluble in alcohol, ciystallises in plates, and 
melts at 136—186°. It is readily converted into orthonitrocoumarinio 
acid by dilute alkali or alkaline carbonate. 

With a view to compare the behaviour of the corresponding 
Coumaric'derivatives, the silver salt of nitrosalicaldehyde was treated 
with methyl iodide. The orthmitrcmethoOi'yheni^xiMehydei^xLB obtained 
crystallises in, yellow needles melting at 102°. It was then converted 
by Perkin’s reaction into orthnnitromdhylcmwaric (orthonitromethoary^ 
cinnamic} acid, O10H9HO5, which forms yelbw needles, soluble in 
boding alcohol and melting at 193°. The silver salt of this acid» 
when treated with methyl iodide, yielded the dimethyl salt, OnHuNOs. 
This crystallises from boiling alcohol in needles, and melts at 88—89°. 
When Seated with dilute alkalis, this substance undergoes the normal 
decomposition, losing its carboxylic methyl group, and it is only when 
long-continued treatment with strong, bpiling, alcoholic soda is re- 
soited to that the methoxymetbyl group is separated. Orihonitro- 
Mmarh acid, GgH7N05, is readily soluble in boiling alcohol, forms 
yellow crystals, and melts with decomposition at *241—242°. Neither 
when heated with water or alcohol^ nor even with aqueous hydro- 
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bromic acid saturated at 0°, does tbis acid yield a lactone like its 
isomeride. 

When methyl orthonitromethylcoumarinate is heated with dilute 
alcoholic ammonia at 100°, it is mainly converted into the ammonium 
orthonitrocoumarinate, but when heated for four hours at 150—160° 
with alcoholic ammonia saturated at 0°, nitramidocinv amide, 
]N'03-C6H3(NH2)'CHXH*C0NH2, is formed. This amide, when 
heated with aqueous hydrochloric acid at 130—140°, yields ammonia 
and orthonitrocarlostyril. The latter is easily soluble in alcohol and 
boiling water, crystallises in yellow prisms, and melts at 168'’. It is 
easily soluble in mineral acids and dilute alkalis. Its platinochloride 
crystallises in minute needles. It is not identical with either of the 
three nitrocarbostyrils described (Abstr., 1886, 1139) by JFriedlander 
and Lazarus. 

These results show that there are two isomeric nitrohydroxy^ 
cinnamic acids [N02: OH : CH ==1:2:3]. Attempts made by 
Y. Klobukow to determine their molecular weights showed these to be 
identical, so that the isomerism seems to be similar to that of the 
coumaric and coumarinic series generally. 

During these researches the authors have noticed that the coumaric 
acids are very unstable towards acids. Their behaviour in this 
respect is under examination. L. T. T. 


TransitioB from the CoumariG to the Quinoline Series. By 
W. V; MiiiLER and Kinkelin (Ber., 22,1716—1718).—^Although the 
authors were unable to pass from the coumaric to the quinoline series 
with orthonitrocoumaric or orthonitrocoumarinic acids, they have 
effected this transition with nitromethoxycinnamaldehyds, O10H9NO4. 
This was prepared from orthonitrocoumaraldehyde (Abstr., 1887,939) 
of m. p. 133°. It crystallises from alcohol in yellow prisms which melt 
at 115°. When oxidised with silver oxide, it yields orthonitromethyL 
coumaric acid (see preceding Abstract), and therefore belongs to the 
coumaric series. When heated with alcoholic ammonia at ISO—140° 


for 3—4 hours, orthonitroquinoline (together with much resinous 
matter) is obtained. The reaction evidently takes place in two 


stages, as in the cold an ammonia additive compound is formed. 

^ ..... XI ^ ch;oh-c-o—CO 

The authors have subjected the compound * 


scribed by Fritsche (Jahresh. f, pr. Ghem,, 1879, 288), to the action of 
zinc-dust, and have obtained a very feebly basic substance boiling at 
190—210**, which is under investigation, L. T. T, 


Synthesis of Phenylpyravic Acid. By E. Eulenmeybu (Ber,, 
22,1483—1484),— Ethyl phenylcyanopyruvate, CN*GHPh*CO*COOEt, 
is formed when benzyl cyanide is treated with ethyl oxalate and 
sodium or sodium ethoxide, and the resulting ethyl sodophenylcyano- 
pyruvate decomposed with acids. It crystallises in rectangular plates, 
melts at 129—130°, and alcoholic solutions give a green coloration 
with ferric chloride. It dissolves unchanged in cold alkalis and 
alkaline carbonates, but, when the alkaline solutions, are warmed or 
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kept for a long time, it is decomposed into benzyl cyanide and oxalic 
acid. When boiled with dilate sulphuric acid (1 : 10), carbonic 
anhydride is evolved and phenylpyruvic acid (compare Wislicenus, 
Abstr., 1887, 587), melting at 153—155“, separates on cooling in 
small, rhombic, or hexagonal plates. 

Quinaldine reacts with ethyl oxalate in the same way as benzyl 
cyanide. F. S. K, 


Acetyl-derivatives of Quinic Acid. By E. Erwig and W. 
Koenigs {JBer,, 22, 1457—1464).— Triacetylquimde, 

C.H,(OAc)3<9q, 


can be obtained by boiling quinic acid (10 grams) with acetic anhy- 
dride (70 c.c.) for several hours. The yield of the pure substance is 
8 grams. It separates from hot water or alcohol in colourless crystals, 
melts at 132'’, and is only sparingly soluble in cold water, alcohol, 
and ether, and almost insoluble in carbon bisulphide and sodium car¬ 
bonate. Molecular weight determinations by Raoult’s method in 
glacial acetic acid solution gave 298 as the average of three experi¬ 
ments. The formation of triacetylqninide may be employed for the 
identification of small quantities of quinic acid. 


Isotriacetylqumide, 


03H,(0Ac)3<9q, 


is formed when quinic acid 


is heated with acetic anhydride (10 parts), first at 170° for some time, 
and then at 240—250°; it is also obtained when triacetylqninide 
(m. p. 132°) is heated with acetic anhydride at 240° for some hours. 
The yield of pure substance is 50 per cent, of the quinic acid employed. 
It crystallises from boiling alcohol, melts at 139°, and resembles the pre¬ 
ceding compound in its behaviour towards solvents. Molecular weight 
determinations gave results in accordance with the above formula. 

Tetracetylquinic acid^ C 6 H 7 (OAc) 4 *OOOH, can be prepared by treat¬ 
ing quinic acid (5 grams) with acetic anhydride and a trace of zinc 
chloride, and, as soon as the first energetic reaction is at an end, 
boiling the mixture for 10—15 minutes. The resulting solution is 
evaporated to dryness, the residue mixed witk water, shaken with 
ether, and the washed ethereal extract agitated with sodium carbonate 
solution; the alkaline solution is separated, acidified with dilute sul¬ 
phuric acid, extx’acted with ether, and the etheireal solution 'washed, 
dried, and evapomted. Tetracetylquinic acid remains as a syrup, but 
gradually solidifies to a colourless, crystalline mass, melting at about 
130—136°. It is readily soluble in hot water and most ordinary 
solvents, but only sparingly in carbon bisulphide, and almost insoluble 
in light petroleum. The salts are readily soluble. The diver salt, 
OisHigOioAg, forms colourless, spear-shaped crystals, and is readily 
soluble in water and alcohol, but insoluble in ether; it quickly turns 
yellow on exposure to light. The ethyl salt, prepared by treating the 
silver salt with ethyl iodide in alcoholic solution, separates from hot 
water in colourless scales, melts at 135°, and is only moderately 
^uble in cold alcohol and ether. This salt is identict^l with the 



992 


ABSTRACTS OF CHEMICAL PAPERS. 


compound obtained from etliyl qninate by Fittig and Hillebr^nd 
(Ahstr,, 1879, 159). 

When qiiinic acid (2 grams) is heated with acetic anhydride (15 
grams) for 10 hours at 170°, triacetylqiiinide and tetracetylqninic 
acid are formed. Hesse’s tetracetylquinide (Ahstr., 1880, 317) is 
probably a mixture of these two compounds. F. S. K. 

Orthosulphobenzoic Acid and its Derivatives. By I. Bemsen 
and A. B. L. Dohme {Amer. Ohem. X, 11, 332—34B),—This acid is 
best prepared by boiling commercial ‘‘ saccharin ’’with dilute hydro., 
chloric acid, when it is split up into acid ammonium orthosulpho- 
benzoate and parasulphaminehenzoic acid; the latter, being insoluble, 
is filtered ofi; the acid ammoniuTn salt is mixed with twice its weight 
of phosphorous pentachloride, the mixture washed, the heavy yellow 
oil boiled with water till decomposed, and the solution evaporated to 
dryness. It forms colourless orthorhombic crystals (with 4 mols. 
HaO), very soluble in water, slightly hygroscopic, and melting at 
68—69°; the anhydrous acid melts at 130°, at which temperature it 
partially sublimes as long needles containing 2 mols. HaO. 

GO 

Ort’hosuljphobenzoic anhydride, 06H4<^gQ ^0, obtained by heating 

the acid with phosphoric anhydride at 130^ forms transparent 
needles or rhombs melting at 128^. 

The following salts are described together with their erystaBo- 
graphical forms: the m^nal harinm salt (2 mols. HaO), the acid 
hariim salt (4| mols. HaO), the normal calcium salt (5 mols* HaO), 
the add calcium salt (6 mols. H 3 O), the normal ammonmm salt, the 
normal potaasivm salt (2 mols. HaO), the normal silver salt, the mIv&t 
ammonium salt, the normal copper salt (3| mols. HaO), and the normal 
magnesium salt (jk mols* H3O). 

The chloride, S 02 ChC 6 H 4 *COGh Is a colourless insoluble oil, which 
crystallises from ether in long orthorhombic prisms melting at 73 ®. 

The acid ethereal salts are made either by boiling the above chloride 
with the alcohol or by passing dry hydrogen chloride through 
solutions of the acid in the alcohol. The normal ethereal salts are 
made from the silver salts of the acid ethereal salts* The following 
are described : the add methyl n&lt, the barium methyl salt, the diver 
methyl salt, the acid ethyl salt, the barium ethyl salt, the dimethyl sxlt^ 
the diethyl salt, the ethyl methyl salt, and the methyl ethyl salt* When 
treated with water, the normal ethereal salts lose the alkyl-group 
which is combined with the sulphuric acid residue, leaving the acid 
ethereal salt. 

The substance obtained by Brackett by treating benzoic sulphimide 
successively with phosphorous pentachloride and methyl alcohol 
(Abstr*, 1^8,, 283) is methyl orthosulphamine-bemoate^ ^ 

H'H 3 -S 03 ^C 6 H 4 -COOMe. 

JEthyl orihosulphaminc-benzoate is identical with the ethereal salt 
described by Fahlberg and List (Ahstr., 1887, 83*5)^ Propyl ortho*^ 
sulphamindhenzoate was also obtained. 

Orthosu^hamine-hmzoic anilide, H’H2^S02*OeH4*00]SrHPh, obtained 



OmAmC CHEMISTRY. 


995 


by beating either benzoic sulpbimide or the aboye metbyl salt with 
aniline, forms short, white, crescent-shaped needles melting at 189°. 

OHk^stdjphamine-- henzoic orthotoluide^ 

]SrH 2 *SOi-CsH 4 -CO*NH*C 6 H 4 Me, 

obtained by nsing orfchotolnidine instead of aniline, forms radiated 
white needles melting at 193®. The parcUoluide forms short, white 
needles melting at 202®. 

When benzoic snlphimide is heated with phosphorous pentachloride 
in a sealed tube at 160°, it is conyerted into orthoohlorophenyl cyanide. 

A. G-. B. 

lodophenolstilphonic Acids: lodoquinones. By F. Kehr- 
MANN (/. pr* Ohem, [2], 39, 392—402; compare Abstr., 1888, 595, 
841).— OHhiodothyrmlparasulplionicacid^ [OH : Pr : SO 3 H ; Me : I = 

1 : 2 : 4 : 5 : 6 ], is obtained as its primary potassium salt by acting on 
potassium thymolparasulphonate (1 moL) with iodine (1 atom) and 
iodic acid. It forms crystals which are soluble in water, melt at 80° 
in their water of crystallisation, and decompose at 120°. The 
potassium salt (with 2 mols. H^O), the barium, diver, and copper salts 
are described. By treating this sulphonic acid or its salts with strong 
nitric acid, dinitrothymol, [OH : Pr : Me ; (N‘ 02)2 = 1 ; 2 : 5 ; 4 : 6], 
is obtained. 

Orthiodopropylmdhylqumone, [O 2 : Pr : Me : I s= 1 : 4 : 2: 5 : 6 ],is 
obtained when a sulphuric acid solution of a salt of the above sul- 
phonio acid is treated with chromic acid. It crystallises in brilliant 
yellowisb-red prisms yrhich melt at 61® and are soluble in the usual 
organic solvents. The corresponding quinol, obtained by reducing 
this quinone with stannous chloride, forms colouiless prisms, melting 
at 74^ and easily soluble in organic solvents* 

lodopropylmethylguinonemonomme, [O : Pr : NOH : Me : I = 
1:2:4;5:6], is formed when a solntiou of the above quinone in 
75 per cent, alcohol is heated for two hours with an excess of 
hydroxylamine hydrochloride. It crystallises in long, yellow prisms 
and needles, soluble in alcohol and ether, insoluble in cold water; it 
melts and decomposes at 130° ; its alkaline solution is r'eddish'^yeUow. 
The Godwin-derivative forms insoluble, greenish-yellow laminm; the 
aee^^i-derivative crystallises in beautiful, golden-yellow needles, melt¬ 
ing at 69— 70 °, and soluble in all organic solvents. 

lodoamid^othymol, [OH ; Pr ; HHg ; Me ; I = 1 : 2 : 4; 5 : 6 ], is 
obtained when the above oxime is treated with the calculated quantity 
of stannous chloride, as a stannochloride which crystallises in large, 
colourless prisms, turning violet after a time. The pure thymol was 
not obtain^. 

Mdmodimetliylquimney [0*: Me :!=; 1:4:2: 6 ], obtained as 
previously descried (Abstr., 1888, 842), melts at 116—117^ When 
reduced with stannous chloride, ‘ it yields the corresponding quinol, 
which crystallises in soft, silky aggregates of needles, soluble in 
organic solvents, and melting at 110*—111°. With hydroxylamine, it 
yields the monoxime; this crystallises in aggreg«ite$ of short, yellow 
prisms, soluble in alcohol and ether, insoluble in water, and melting 
with d^omposition at 156°. 

^ von nyi. 3 » 
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WbezL potassium metacresolparasulplioiiate (Abstr,, 1888, 281) is 
iodated with 2 atoms of iodine, potassium diiodometacresolparasuU 
phonate ' [OH : I 2 : Me : SO3H = 1 : 2 ; 6 : 8 : 4] is obtained; it 
foirms brownish tabular crystals, soluble in bot water. The barium 
salt was obtained, and from this the free add^ which crystallises in 
small needles, easily soluble, and decomposing at 70°. When this 
acid is reduced with chromic acid, it yields Tnetadiiodomothylquinone 
[O 2 : Is: Me = 1 : 4 ; 2 : 6 : 8] ; this crystallises in garnet-red 
laminse, melts at 112—113°, Sublimes with partial decomposition, and 
is easily soluble in organic solvents,* it yields trinitrometacresol 
(m. p. 104—105°) when treated with cold concentrated nitric acid. 

‘ A. Gr. B. 

Behaviour of Alkyl-halogen Compounds towards Ethyl 
Sodcphenylsulphoneacetate. By Otto and A. Rossino 
(Ber., 22, 1447—1453).—The authors treated ethyl phenylsulphone- 
aettate with sodinm ethoxide and ethyl iodide exactly as described by 
Miihael and Palmer (Abstr., 1885, 987), but the only product was 
rrelhylphenylsulphone. They repeated the experiment under varied, 
conditions, and also tried to prepare the allyl- and benzyl-derivatives 
which have been described by Miobael and *Palmer Qoc. and 
Michael and Comey (Abstr., 1884, 319). As all the experiments 
were unsuccessful and only resulted in tbe production pi methyl- 
phenylsuiphone, the authors leave the matter to be explained by 
Michael, Comey, and Palmer. , F. S. K* 

Short Communications. By R. Otto and A. Rossmo (Ber., 212, 
1453—1455),—When ethyl sodophenylsulphoneacetate is heated, a 
thick oil distils and the residue consists of tarry matters, sodium 
sulphide and sodium carbonate. The oily distillate contains phenyl 
mercaptan, phenyl sulphide, ethyl phenyl sulphide, and methyl- 
phenylsulphone. The decomposition product (m. p. 85°) described 
by Michael and Comey (Abstr., 1884, 319) is,impure methylphenyl- 
sulphone. 

When sodium benzenesulpbinate (2 mols.) is boiled with sodium 
dibromhjdrocinnamate (1 mol.) in alcoholic solution for four days, 
a-bromocinnamene, cinnamic acid, and other products are formed, 
but diphenylsulphonehydrocinnamio acid is not obtained. 

F. S. K. 

Action of Sulphuric Acid on Symmetrical Bromopseudo- 
cumene. By 0, Jacobsen (Ren, 22, 1580—1586).—When finely 
powdered symmetrical bromopseudocumene [Mea: Br = 1 : 3 : 4 : 6j 
is gradually added to about five times its weight of slightly fuming 
sulpburic acid at a temperature not exceeding 20—25°, and the solution 
allowed to remain at this temperature, sulphonation slowly ensues and 
is complete at the end of four weeks. A mixture of two sulphonic 
acids in approximately equal proportions is obtained, but these are 
derivatives not of the symmetrical but of the consecutive [Mos: Br 
= 1 ; 3 : 4 ; 2] bromopseudocumene; isomeric change having taken 
place during the sulphonation. In addition to these acids, a very 
small proportion of tribi'omopseudooumene was also forined, together 
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witli a similar amonnti of a compound whicli crystallised m compact, 
prismatic forms, melted between 215® and 235®, and gave on analysis 
figures pointing to the formula OisHigBrs, but no trace of a sulpbonic 
acid of sy mm etrical bromopseudocumene could be' detected. The 
mixed sulpbonic acids can be separated by repeated fractional crys¬ 
tallisation of the calcium and then of the sodium salts, and the latter 
further purified by crystallisation from large quantities of alcohol. 
The corresponding salts of the two acids, however, so closely resemble 
one another that it is impossible to determine their purity except by 
reducing them to the corresponding pseudocumenesulpho nates which 
are well-characterised and can readily he separated when mixed. 
The salts of hromojpsefidommenemlphmic acid, [Mea : Br : SO 3 H = 

1 : 34:2; 6 ], are as a rule sparingly soluble in cold water; the 
aodmnfi salt, with 1 mol. H 2 O, crystallises from its concentrated aqueous 
solutioil in small, fiat prisms or needles and from a dilute solution in 
well-formed tetragonal or hexagonal scales; the potassum salt, with 
1 mol. H 2 O, forms rhombic or hexagon^ scales or tables; thj 
ammmiwm salt crystallises in small, anhydrous, hexagonal scales or 
tables; the cahium salt, with 3 mols. H 2 O, crystallises in long, fiat 
prisms; the barium salt crystallises in arborescent groups of small- 
needles or prisms; the magnesium salt, with 2 mols. HeO, forms 
rhombic or hexagonal scales; the amide crystallises from alcohol in 
long, spear-like needles and melts at 185®. The salts of hromopseudo-- 
cumemsulplioniG add, [Mas : Br : SO 3 H = 1 ; 3 ; 4 ; 2 : 5], are, as a 
rule, somewhat more soluble in water than those of the isomeric acid; 
the barium salt crystallises in small, compact, rhombic tables, and 
the magnesium salt, with 4 mols., Bip, crystallises in long, hair-like 
needles, but with these exceptions the salts of this acid resemble 
those of its isomeiide in crystalline form and contain like amounts of 
water of crystallisation, whilst the amide also resembles its isomeride 
in appearance and solulaxlity, but melts at 194'5®. W. P. W. 

Action of Snlphnnc Aoid on Symmetrical lodopsendo- 
cmnene. .By 0. Kubzbl (Ber., 22, 1586—1588).—The solution 
obtained by shaking symmetncal iodopseudocumene, [Meg: I = 
1 ; 3; 4: 6 ], with concentrated sulphuric aoid at the ordinary 
temperature becomes dark iu colour when allowed to remain for some 
time, and deposits a semi-fluid mass which when separated, washed 
with water, and distilled in a vacuum, is found to consist of two di- 
iodopseudocumenes. Of these, one crystallises from alcohol in colour¬ 
less, compact, rhombic tables, melts at 73°^, and cannot be dist^led 
without decomposition except in a vaouam, whilst its isomeride 
which is formed in smaller quantity is a colourless oil, and does not 
solidify nnless cooled in a freezing mixture., Pseudocumenesulphonio 
acid, [M 3 : SO 3 H 1 ; 3 ; 4 5 6 ], and an iodopseudocumenesulphonic 
acid are also formed in the reaction, and can be separated from the 
exmss of sulphuric acid in the ordinary way.. i(d^^udommem- 
m^fhomo mid crystallises in nacreous sca^ is sparingly soluble in 
dilute sulphuric acid, and yields salts sparingly soluble m water; the 
h 0 i%m salt, with 1 mol. H^O,^ ciystaUises in flat needles; the sodium 
S^.with i mol. HgO, crystallises in When the acid is hydro- 

, ^ ■' " B sa i 
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lysed with concentrated hydrochloric acid, a considerable separation 
of iodine occurs, and on this account it was not found possible to 
determine whether it is a sulphonic acid of symmetrical iodopseudo- 
cumene, or whether an isomeric change had taken place, analogous to 
that occurring in the case of the sulphonation of symmetrical bromo- 
pseudocumene (see preceding Abstract). W. P. W*. 


Synthesis of Isatoic Acid, By S. N'ibmentowski and B. Rozanski 
(Her., 22, 1672—1677).—The authors have obtained isatoic acid by 
boiling anthranilio acid with excess of ethyl chlorocarbonate. Careful 
comparison was made with the acid prepared from isatin by Kolbe*s 
method. 

The reaction appears to take place in two stages, ebhocarboxyanthr- 
anilic acid, OEfCO-hrH-C 6 H 4 -OOOH, being^ hrst formed. This 
compound is formed, together with anthranilio acid hydrochloride, 
when anthranilio acid and ethyl chlorocarbonate in molecular 
proportion are mixed in ethereal solution in the cold. Both of 
these are converted into isatoic acid when heated with excess of ethyl 
chlorocarbonate, the hydrochloride passing Erst into the ethocarboxyl 
compound. The reactions are expressed by the equations:— 

i, *2hrH2-C6H4-OOOH -h Ol-OOOBt = COOBt*NH-OeH4*OOOH 

‘ -h COOH‘CflH4-NH„HCl5 

ii. GOOH*06H4TO,H01 -h Cl-COOEt = 2H01 

+ OOOEVNH-OA-COOH; 

ill. OOOEt-]SrH-C6H4*COOH + ChCOOEt = HOI -f 00(0Et)« 

+ CaHglfOs. 


Metahomoanthranilic acid in like manner yields metahronisatoio 
dcidy CgH^NOa, which crystallises from alcohol in silky white needles, 
and melts with decomposition at 226 ®; slow sublimation begins at 
125°. It is soluble in ethyl and amyl alcohols, very sparingly so in 
chloroform, benzene and ether. Towards acids and alkalis, it behaves 
like isatoic acid, yielding carbonic anhydride and metahomoanthr¬ 
anilic acid. 


The authors point out that these reactions would seem to indicate 
NH*CO 

OoHi^QQ_Q> as possibly the formula for isatoic acid in place of 


Friedlander and Wlengel’s formula, 

CO 


A Quinol and Qrdnone of BitolyL By K. Bmmm (MomUk, 
10, 174—183).—Toluquinol (15 grams) was dissolved in warm acetic 
a<*id (48 c,c.), the solution was cooled with ice, manganese dioxide 
(12 grams) added, and then a well-cooled mixture of acetic acid 
(15 c.c.) and sulphuric acid (7*5 c.c.) very gradually run in. 
Ice and water were then added, and the bluish-grey precipitate 
collected, and boUed with 200 e.c. of alcohol. On cooling, the filtered 
dark-red alcoholic solution deposited black crystals having a gi^en 
iridescence (weight equal to 12 per cent, of the quinone taken). When 
crystals were warmed with acetic acid and zmo-dust, a colour- 
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less solution was formed, and fhis on cooling deposited yellow prisms 
of tetrahydrozyditolyly Ci 4 Hio(OH) 4 . Tliis compound is readiiy soluble 
in warm water, and melts witk slight blackening at 202^ (uncorr.). 
The solution in alkalis becomes coloured on exposure to tke air. The 
acetyl-deriyative, CUH10O4AC4, of which a good yield is obtained by 
hea&ig it with 10 times its weight of acetic anhydride, and twice its 
weight of dry sodium acetate iu a sealed tube at 155—165“^, crystal¬ 
lises from alcohol in interlaced masses of needles which melt at 135^. 
Tetramethoxyditolyl, CuHjo(OMe) 4 , crystallises in prisms or plates 
which melt at 129° (nncorr.), and sublime unchanged at a higher 
temperature. In the preparation of this compound, an imperfectly 
methylated product is produced simultaneously; this is soluble in 
\ vikalis and in ether, forms a soft reddish mass, and when oxidised by 
ferric chloride or chromic mixture is converted into Nietzki’s dimeth- 
oxyditolylqninone, Ci 6 Hia 04 , melting at 152° (uncorr.); so that the 
tetrahydroxyditolyl, the deriyatives of which are described hy 
NietzH (Abstr;, 1878, 868) must be identical with that prepared in 
the manner described above* 

The qninhydrone of tetrahydroxyditolyl, OuHi 404 ,Ct 4 Hio 04 , is 
obtained in bluish-violet scales, melting at 217—^220° (uncorr.), when 
tetrahydroxyditolyl (5 grams) is oxidised with a 15 per cent, solution 
(31*5 c.c*) of ferric chloride, and the precipitate, obtained on allowing 
the solution to remain for several hours, is crystallised from alcohol. 
When the oxidation is brought about by means of concentrated ferric 
chloride or by a strong solution of chromic acid, both tetrahydroxydi¬ 
tolyl and qninhydrone furnish ddiplyldiqmnone, C14H10O4. This 
crystallises from alcohol in yellow or orange-coloured prisms or 
plates, melts at 163° when heated rapidly, and sublimes in part 
unchanged at a higher temperature. Gt. T. JA 

Diplrenoltricliloretliaiie and Paradihydroxystilbene. By K. 
Enss and 0. Hoeemann (/. yw*. Ghem. [2], 39, 4y8—502).—Just as 
diphenyltrichlorethane and its bomologues give stilbehe when treated 
with zinc-dust and ammonia, so Ter Meer (Ber., 7,1201) found that 
diphenoitrichlorethane, OCIs‘CH(C 6 H 4 ‘OH) 2 , when boiled with alcohol 
and zinc-dust, is reduced to a diphenylethylene, which, as the authors 
find, has not the formula OH 2 lO(C 6 H 4 -OH) 2 , but is paradihydroxy- 
stilbene, HO’OeHi’CH'.OH'CeHi'OH. Ter Meer was unable to oxidise 
this substance; the authors, however, succeeded in oxidising the 
diacetyl-derivative with a solution of permanganate acidified with 
acetic acid; they obtained an acid which they identified with , para-^ 
hydroxybenzoic acid. N“ow, if the substance is asymmetrical 
diphenylethylene, OH 3 ’. 0 (C 6 H 4 “OH) 2 , it should give on oxidation 
dihydroxybenzophenone, CO(CaH4'OH)8, and finally 1 moL of para- 
hjdi*oxybenzoio acid; if, on the other hand, it is paradihydroxy- 
sfciibene, it should give 2 mols* of pam- 

hydroxybenzoic acid. It was found that, in spite of unavoidable loss, 
6*0 grams of the diacetyl-derivative gave 3*3 grams of parahydroxy- 
benzoic add (calculated for 1 moh 2?79, for; 2 mols. 5*58 grams); 
hence the original compound must have had the symmetrical 
formula. Further, since nothing but pirahydroxyben^ic acid was 
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formed, iDotli tlie “hydroxyls in dihydroxystilhene must occupy the 
para-position. Still further proof is furnished by the authors, for 
they converted paranitrobenzyl chloride into dinitrostilbene *, they 
reduced this to diamidostilbene, and then, by means of the diazo¬ 
reaction, replaced the amido-groups by hydroxyl. The melting point 
(280°) of the dihydroxystilbene thus obtained is precisely that of the 
substance obtained by reducing paradiphenyltriohlorethane. More¬ 
over, the two diacetyl-derivatives agree in mehing point (213®) and 
other properties. With diazosulphonic acids, parahydroxystilbene 
gives azo-colouring matters, though not very easily. When heated 
with ammonia, it is not acted on. 

When paradihydroxydiphenylethane is dissolved in acetic acid and 
nitric acid added to the solution, a dinitro-derivative is obtained; if 
sulphuric acid also is added, a tetranitro-derivative is formed ; these 
substances behave like acids, yielding salts; when quickly heated, 
they explode. 

As regards the metallic derivatives of dinitrop(xradihydroxydi^henyl>- 
trlchlorethane, 0013 *CH[CgH 3 (N 02 )' 0 H] 2 , those with ammonium, 
sodium, and potassium are yellow and crystalline, and dissolve in 
water; the calcium-derivative forms a yellow, and the barium* 
derivative a cinnamon-coloured precipitate, insoluble in water. The 
d'fcw^iVro-compound itself melts at 159°; with acetic anhydride it gives 
a diacetyl-compound soluble in acetic acid and in hot alcohol, and 
melting at 197°. When reduced, it gives a diamido-compound inso¬ 
luble in water and chloroform, soluble in alcohol and ether; this 
compound when heated chars without melting; and, being both a 
phenol and an amine, dissolves in alkalis and acids. 

The ^eiram'tro-oompound melts at 262°, and is slightly soluble in 
hot water and alcohol; the ammonium- and the sodium-derivatives 
are yellow, crystalline, and soluble; the potassium-derivative forms 
red, the-calcium-derivative yellow, and the barium-derivative reddish- 
yellow crystals, little soluble in water; the copper-derivative is an 
insoluble, yellowish-green precipitate; tbe amide obtained by reduc¬ 
tion is vel'y unstable. The authors conclude by describing a opn- 
venieut method for preparing paradiamidostilbene. 0. P, B. 

Conversion of Methyibenzylidene Chloride into Triphenyl- 
benzene. By A. (Bull 8oc- Ohm.,, 60, 635—638; com¬ 

pare p. 984).— -After standing for eight months, the liquid pro¬ 
duct of the action of phosphorus pentachloride on acetophenone 
exploded, and at the same time crystals of triphenylbenzene were 
formed. In investigating this change, the author found that water 
determined tbe decomposition of the original substance into hydrogen 
chloride, monoehlorocinnamene, and acetophenone, the latter cotn- 
pound resulting from the action of water ou the first fomed mono- 
chlorocinnamene. Monochldrocinnamene, when saturated with dry 
hydrogen chloride, and heated in a sealed vessel at 40°, exploded , with 
formation of triphenylbenzene crystals. From these results, the 
author suggests that 3 mols. of monochlorooiunamene Ipse 8 xhols. of 
hydrogen chloride, and yield 1 mol. of triphenylbenzene, 

; ’ . ' T. &. H. 
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Derivatives of Diphenylacetic Acid and of Benzilic Acid. 

By H. Bickbl (Ben, 22, 1537—1539 ).—Mhyl cUj^hetnjlchloracetate, 
CPl> 201 *COOEt, prepared by treating dipbenylacetic chloride with 
cold alcohol, or by the action of phosphoric chlorile on ethyl 
benzilate, crystallises from chloroform in plates, melts at 43—44°, and 
is soluble in alcohol and ether, 

JSthyl di^ihenylcyanoacetate^ CN*CPh 2 *OOOEt, obtained by heating 
the preceding compound at 120—130° for 24 hours with mercuric 
cyanide, crystallises from alcohol iu yellowish plates melting at 59°. 

Ethyl tetraphenylsuccinate^ OOOEf CPh2*CPh2*C00Et, prepared by 
treating ethyl diphenylchloracetate with hnely-dfvided silver at 
120—130° for 12 hours, melts at 88—89°. The free acid melts at 
260^—262° with decomposition, and is readily soluble in alcohol and 
ether, but insoluble in water. 

JDiphenylcbcetic chloride, CPh 201 *COCl, can be prepared by heating 
^enzilio acid with phosphoric chloride (2 mols.) at 120^130°, pouring 
the product into cold water, and raci'ystallising the precipitate from 
light petroleum. (Compare Klinger and Standke, this yoI. p. 885.) 
It forms large, colourless crystals, melts at 60°, and is not decomposed 
by cold, and only slowly by hot water. When heated with alcohol, it 
yields ethyl benzilate, and when treated with anhydrous ammonia in 
ethereal solution it is converted into diphenylehioracetamide; the last- 
named compound melts at 115°, and is converted into benzilamide by 
boiling water, hletbyl and ethyl benzilates can be prepared by passing 
hydrogen chloride into a cold solution of benzilic acid in the corre¬ 
sponding alcohol. (Compare Klinger and Standke, ho, cit) The 
products are oils, and do not crystallise readily unless agitated with a 
little of the crystalline salt prepared from silver benzilate. 

Ethyl acetylhenzilate, OAc*CPh 3 ’COOBt, melts at 65°, the corre¬ 
sponding methyl salt at 122° j both compounds dissolve in concen¬ 
trated sulphuric acid* with an orange-yellow coloration, which changes 
to red on warming gently. E, S. K. 

Flnoronaphtlialeiaes. By A. Bkbom, and R. MAnzE|gp (Ber., 22, 
1846).— a^FluoromphthaUne^ OioH^Ejis prepared by diss^fcig a-naph- 
thylamine in warm, strong hydrofluoric acid contained in a platinum 
d^,. and adding an excess of potassium nitrite in concentrated 
aqueous solution ; the product is then neutralised with sodium oar- 
hoiiatoj treated with aqueous soda to remove «-naphthol, and steam 
distilled. It is a colourless, refractive liquid, which boils at ^12° under 
a pressure of 768 mm,, has a sp. gr. = 1*135 at 0°, and is insoluble in 
water, readily soluble in alcohol, benzene, chloroform, and acetic acid, 

fi^Fimromphihalenei prepared in like manner from ^-naphthyl- 
amine, crystallises in colourless, lustrous scales, melts at 59°, boils at 
212'5° under a pressure of 760 mm,, and resembles the ^-compound 
in solubility. . W. P. W. 

OonatitTition of Lapachic Acid and Its Derivatives. By S. 
fiooKEB and W. H., Greens (Bar., 22,17^3—1721?),—Lapachic acid, 
a compound obtained from the Lapacfl^o tr^ of South America, has 
l^en investigated by Patemb (Abstr.^, 210), who assigned to it 
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the constitution OH^CioHiOa^CHICHPi*^, hydroxjamenylnaphtba- 
quinone; he found that when treated with concentrated sulphuric 
acid it gives a red, crystalline substance (lapachone) to which he 
assigned the formula CaoHagOc. 

The authors have obtained an orange-red substance, identical with 
lapachone, from South African Bethabana wood, and find that it 
gives many of the reactions characteristic of the quinones. With 
sodium hydrogen sulphite, it yields a colourless, crystalline compound, 
which is reconverted into the original substance by acids and 
alkalis; it combines very readily with hydroxylamine and with 
ammonia, and shows Bamberger’s colour reaction for quinones. The 
molecular weight determinations by Raoult’s method gave results 
agreeing with the molecular formula CisHwOs. Lapachone has pro¬ 
bably the constitution CioH 402 <C^^l>CHPr, and is formed from 

lapachic acid by tbe addition and subsequent abstraction of 1 mol. of 
water under the influence of the acid; this view of its constitution 
agrees with all the known properties and reactions. 

The compound OH'OioHuOa'OHa^CHPrOH is formed when lapa¬ 
chone is dissolved in boiling alkalis, and the cold solution neutralised 
with acetic acid. It separates from cold alcohol or acetic acid in 
large crystals, melts at 125'^, is readily soluble in most ordinary 
solvents, and is readily reconverted into lapachone by dilute mineral 
acids. The han«m-derivative crystallises in orange-red needles con¬ 
taining 1 DQoh H 20 . The $iZt’er-derivative crystallises in dark, red¬ 
dish brown needles with 1 mol. H 3 O. 

The bromolapachic acid described by Patemo (Zoc. cit,) probably has 

the constitution OioH 40 a<|^^f>OHPr. P g K 

Hydrogenation of ^-Dietliylnaplithylamine. By B. Bambbegeb 
and S. WiLLiAMSoif (Ber,^ 22,1760—^1764).— ^^Biethylnaphthylamitie^ 
CioHvI^Eta, is a colourless, viscid oil, which boils without decomposi¬ 
tion at 316®|^ thermometer in vapour) under a pressure of 717 mm., 
and very rapidly becomes brown on exposure to air. The hydrochloride, 
CioH 7 NEt 2 ,HOl, melts at 175®, is extremely soluble in water, and when 
distilled with lime decomposes into ^-naphthylamine’and butylene,- 
tbe 'platinochloride, ^(CuHi 7 N)s,H«Pt 0 le,‘ a bright-yellow crystalline 
powder, melts at 96®, and decomposes when its aqueous solution is 
boiled. 

When ^-dietbylnaphthylamine is hydrogenated by tbe method 
already described, it yields a mixture of the ‘^aromatic’* and 
‘‘ alicyolic” bases, tbe former being the chief product (compare Bam¬ 
berger and Schieffelin, this voh, p.B92); these can be separated in 
the usual way. ^ Ac, tetrahydro-p^dieifiylnaphthylamme is an oil 
almost insoluble in aqueous soda, sparingly soluble in water, readily 
soluble in the ordinary organic solvents, and has all the properties of 
an alioyolic ” base. The carbonate crystallises in long^ deliquescent 
needles, and the hydrochloride forms lustrous, thin prisms. Ar, teim^ 
hydro-'P-duthyh.aphthylawme, CiDHu'hTEtg, is a colourless oil, which 
does not solidify in the cold, boils at 167® under a pressure of 16 mm., 
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and at 298^ under a pressrore of 709 mm.; rapidly becomes brown on 
exposure to air, and is insolubie in aqueous soda, sparingly soluble in 
water, and readily soluble in tbe ordinary solvents. It shows all the 
properties of an “aromatic” tetrabydro-base, yields adipic acid on 
oxidation with potassium permanganate, and in combination with 
paradiazobenzenesalphonic acid forms a ponceau»red dye. 

W. P. W. 

Oxidation of ^-Naphthol. By E. Ehrlich (Monatsh,, 10, 
115—122).—The author has previously (Abstr., 1888, 1306) described 
the preparation of orthocarboxycinnamic acid from p-naphthol, and 
has noted the simultaneous production of resinous matters, a dye, and 
a second crystalline acid formed to tbe extent of only about 2 per 
cent. This acid may be most conveniently prepared by slowly adding 
a solution of 200 grams of potassium permanganate, dissolved in 
4 litres of water, to a well-cooled solution of 100 grams each of 
/3-naphthol and potash'in 3‘litres of water. After standing for a 
short time, the product is filtered, the filtrate slightly acidified with 
sulphuric acid, again filtered from the coloured substance, the filtrate 
mixed with excess of dilute sulphuric acid, and, after 36 hours, the 
browH resinous deposit is collected, well washed with water, and dried 
in the air. The solution contains a large quantity of orthocarboxy- 
cinnamie acid, which may be extracted with ether. The dry resinous 
product is repeatedly extracted with boiling alcoholic ether, the 
solution concentrated, and the crystalline mass, which separates on 
cooling, is first washed with alcohol and then boiled with a little dilute 
alcohol to remove traces of orthocarboxycinnamic acid. The residue 
is dissolved inboilii]g alcohol, hot water added to the filtered solution, 
and the precipitate recrystallised from alcohol. The product thus 
obtained still contains traces of impurities, which may be removed by 
converting it into the barium salt and several times recrystallising. 
The pure acid is bibasic, forms colourless rhpmbic plates, melts at 28P*, 
and has the composition C 2 oHi 204 , It dissolves sparingly in benzene, 
chloroform, and light petroleum, is only very slightly in ether, alcohol, 
and acetic acid, and is insoluble in water. The ammoiiium salt is 
very unstable, the barium salt, (C«oHii 04 ) 2 Ba -f- 7 H 2 O, crystallises 
from hot water in colourless plates, the silver salt is amorphous, and 
the ethyl salt, iJaJE^iEtOi, melts at 123—124°. 

On reducing this acid with sodium amalgam, a new bibasic acid, 
€ 20 HuO 4 , is obtained. It crystallises in colourless plates, melting at 
223—^224°, and, is probably related to the acid of the same molecular 
formula obtained by Henriquez (Abstr., 1888, 842) on oxidising 
«-naphtbol with pot^sium permanganate. G. T. M, . 

1; 4'-5*luoroiiaplitbaien6Sulphonic Acid. By E. Mauzbuus 
(Ber., 22, 1844—1845).—1 ; 4i-Flmrmaphtli^enemlphm%o add is 
obtained when ^-diazonaphthalenesulphonic acid is dissolved in waim, 
50 per cent, hydrofluoric acid; it crystallise in very soluble, small, 
lustrous scales, and forms salts which are not well characterised. 
The chloride^ CjoH6E-S02CI, crystallises in colourless, rhombic prisms, 
melts at 122—123°, and is spiringly soluble in light petroleum, 
readily soluble in benzene, ipt acetic acid, and chloroform; the 
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hromide, OioHaF-SO^Br, resembles tbecbloride in properties, and melts 
at 145°; the awide, CioH6F-S02NH2, forms sparingly soluble, 
lustroxLS scales, and melts at 196—197®; tbe metkyl salt crystallises 
in colonrless needles, and melts at 118°; the ethyl salt forms large 
prisms, and melts at 79®. It is noteworthy that with the exception 
of the amide, these derivatives melt at temperatures higher than the 
corresnondinff derivatives of the 1 : 4' chloro-, bromo-, and iodo-aolds. 

W. P, W. 

Camphor and Bomeol of Rosemary ; Separation of Camphor 
from Borneol. By A. Halleb {Compt. rend.^ 108, 1808—1810).— 
When essence of rosemary is distilled, the fraction boiling above 190° 
deposits on cooling a considerableg^uantity of a mixture of camphor 
and borneol, which may be purified by sublimation with calcium oxide. 

The method of separation, which is applicable in all similar cases, 
is based on tbe fact that with bibasic acids camphols yield acid 
ethereal salts, which dissolve in alkaline liquids. The mixture was 
triturated with 0*6 times its weight of succinic acid, heated at 140° 
under pressure for 48 hours, and the cooled product treated with 
ether, which dissolves the camphor and the ethereal salt of the 
borneol, but leaves the excess of succinic acid nndissolved. The 
ethereal solution is then agitated with a solution of sodium car* 
bonate; the camphor remains in the ether, but the borneol salt passes 
into the aqueous solution. The latter is then treated with ether to 
remove traces of camphor, acidified, and again extracted with ether, 
which on evaporation leaves the acid borneol succinate. It is better, 
however, to boil the alkaline solution with soda, and then extract the 
bomeol, which is liberated by saponification. It is purified by subli* 
mation or by crystallisation from light petroleum. 

Rosemary camphor contains about 5 per cent, of bomeol, which 
forma hexagonal lamellse, melting at 207*5°, and resembling those of 
ordinary borneol. 

Measurements of the rotatory power and preparation of the mono- 
bromo*deriyatives show that rosemary camphor is a mixture of dextro*- 
gyrate camphor and borneol with Isevogyrate camphor and borneol. , 

0 . H, B. 

Acetates and Benzoates of Active and Racerfc Oamphols j 
Preparation of a Dextro-borneol Identical with Dryobalanops 
Borneol. By A. Haller (Oompt rend.^ 109,29—81).—The camphol 
is heated with glacial acetic acid at 200'*, or with, acetic anhydride at 
100 ° for about three days, and the product washed and distilled. 
Both the dextrogyrate and IsBvdgyrate acetates crystallise, but the 
racemic acetate formed by mixing them in equivalent proportions 
does not crystallise even at — Ir. t The active acetates boil at 
225—226®, and the melted crystals very readily remain in superfusiqn. 

Benzoates of camphols are obtained by heating with benzoic 
chlorides until eyolution of. hydrogen chloride ceases. The product 
is a colourless oil, which gradually crystallises at a winter tempera¬ 
ture. Both the dextrc^yrate and laevogyrate benzoates have the same 
appearance and an equal rotatory power (44®). Whadt saponifted^they 
yield camphol with the same rotatory power, as the ca^ 
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Racemic campiol benzoate forms a crystalline mass resembling tbe 
active benzoates. 

The separation of the dextrogyrate and IssTogyrate borneols obtained 
by the hydrogenation of camphor is effected more conveniently than 
by Montgolfier’s method, by converting them into acetates, and crystal¬ 
lising the dextrogyrate acetate from the snperfnsed mixture by addirg 
a crystal of the solid salt. It is purified by crystallisation from light 
pefciH^lenm. 

A bomeol obtained by Banbigny’s method had a rotatory power 
of + 10 °, and gave an acetate melting at 24'’, with a rotatory power 
,(+44® 58') identical with that of the acetate of ordinary dextro¬ 
gyrate bomeol, and when tbis acetate was saponified it yielded ordi¬ 
nary borneol with a rotatory powlb l%]ji = +37° 63'. 

C. H. B. 

’ Dibomylamine. By R. Leitckart and H. Lamps (Per., 22,1851— 
1853).— IHhornylamine, (CioHn) 2 NB[, is formed in the preparation o£ 
bomylamine by the action of ammoninm formate on camphor, and 
can be isolated by hydrolysing the crude prodact, and sabmitting the 
Insulting mixture of amines to fractional distillation. 60 grams o£ 
camphor yield 30 grams of bomylamine and 2*25 grams of dibornyl- 
amine. It crystallises from alcohol in small plates, melts at 59— 
boils at 342—344° (corr.), and has a slight odour both of camphor 
and piperidine. It is readily soluble in alcohol, ether, benzene, light? 
petroleum, chloroform, and carbon bmulphide, the solutions having an 
alkaline reaction, but it is almost insoluble in water, and not so 
readily soluble in dilute acids as bomylamine. It does not absorb 
earbonic anhydride or moisture from the air, and the salts are less 
easily soluble in water than those of the primary base. The %dro- 
chloride^ (OioB[i 7 ) 2 N‘H,HOI, is a colourless, crystalline compoand, 
melting at about 250® with decomposition; it is readily soluble in 
alcohol, but only moderately so in water. The flatinochlorid^^ 
[(OioHj 7 ) 2 l!nS] 2 ,H 2 PtOl 6 > crystallises from hot, dilate alcohol in long, 
yellow needles, and is readily soluble in alcohol, but only sparingly 
,ih cold water. The merenroehloride, (CioHi 7 ) 2 NH,HHg 01 s, crystallises 
from dilute alcohol in colourless needles, meHs at 192—195°, and is 
^readily soluble in alcohol, but only sparingly in water. The nitrate^ 
(Oi 0 B[i 7 )il^H,SRO 3 , crystallises from hot water in silvery plates, and 
is only sparingly soluble in water, but readily in alcohol. 

P. S. 5 . 

Constituents of Hemiaria. By L. Baith and J. BLerzio 
10,161—173).—An alcoholic extract of Serniaria kirsuia, 
a caryopbyllaoeous plant, contains h^miarm (1 kilo, of the coarsely- 
powdered leaves yields 2 grams), a substance which, at ordinary tern- 
pieratures, is odourless, h^t at 100 ° emits an odour of coumarin; 
melts at 117—116® (uncorr.), dissolves in concentrated sulphuric 
acid, forming a yellow solution with a bluish-white fluorescence, and 
in alkalis forming a yellow solution, from which it is again,precipitated 
/Ojj nentralisatibn with an acid. It has the formula CioHsOa, and is a 
,inethyl ether of umhelliferone, seemingly identi«a.l with that described 
:by,;^iemann and Beimer (Abstr.^ 720)* When heated with 
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alcoholic potaBh, it yields methylnmbellio acid, OioHioOi, a substance 
crystallising from water in small, glistening needles, which melt with 
decomposition at 180—185®. 

The alcoholic extract of Kemiaria also contains a glycoside, which 
is precipitated by alcohol frona an aqueous solution in the form of a 
greyish-white powder. It has the same toxicological action as com¬ 
mercial saponin, which it resembles in most of its properties; it 
differs from it, howeyer, in giving a brown solntion with concentrated 
sulphuric acid (saponin gives a violet solution), in the readiness 
with which it soHdifies to a resinous mass when exposed to air and 
light, and in its yielding a sugar and a new compound when heated 
with hydrochloric acid at 140—150°. This new compound, Ci 4 H 2 a 03 , 
is insoluble in water, and crystallises from acetic acid in needles 
which do not melt at 290®. The authors name the new compound 
ozysapogenin, as it contains one oxygen-atom more than sapogenin. 
Sapogenin melts at 256—260°. , G. T. M. 

Brazilin, By 0. Schalu and 0. DralIiB (Ber., 22, 1547—1564; 
compare this voh, p. 55).—Determinations of the molecular weight of 
brazilin tetramethyl ether by Eaoult’s method gave the molecule as 
0i6HioO(6Me)4. 

Braziliu yields two series of bromo-derivatives, namely, (a) deriva¬ 
tives which do not lose bromine when treated with dilute ammonia, 
and (h) derivatives which lose part of their bromine when so treated. 

Of class (a), the authors have obtained a monobromobrazilin differ¬ 
ing from Buchka and Erk’s; dibromobrazilin, CwHiaBraOs 4- 
soluble in water, crystallising in almost colourless scales and melting 
at 170—180°; and tribromohraziUn, almost insoluble in water, forming 
fiesh-coloured crystals decomposing at 197—200°. 

Of class (5) they have obtained tetrabromobrazilin, OnHeBrAOs (?) 
in orange crystals; hessahromohrazilmn, OieHeBreOj, previously described 
(loc. cit) as pentabromobrazilin decomposing at 170—180°; ooto* 
hromohrazilem, decomposing at 130—140°; and nonobromobrazilin^ 
CieHiBrgOis. The latter class of compounds (5), which have not been 
obtained free from acetic acid, probably are bromides of bromobrazilexns, 
or acetyl-derivatives of these. 

From the mother-liquors of the oxidation product, CaoHuO® (or 
more probably OieHioO?), previously described {loc. the authors 
have obtained crystals which they believe to be orthoparadihydroxy- 
benzoic acid (y8-resorcylio acid). L. T. T. 

Amidines and Pyrimidines, By A. Pimm (Ber., 22, 1600— 
1612).—The two compounds, anhydrodiacetylacetamidil, OaHn^TsO, 
and anhydrodiaoetylacetamidine, OgHaNaO, obtained by the action of 
sodium acetate and acetic anhydride on acetamidine hydrochloride 
(Abstr,^ 1884, 722), have been further examined, and the former 
proves to he the acetyl-derivative of amidodimethylpyrimidine, 

since it yields cyanmethine (comp. v. 

Meyer, this voL, pp. 557, 685) on hydrolysis with barium hydroxide^ 
The ^ best method of obtaining the acety 1-Compound oonsist?s in 
heating acetamidine hydrochloride with an equivalent quantity of . 
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anbydrotis sodinm acetate and eight times weight of acetic 
anhydride for 2 to 3 hourB in a refinx apparatus, treating the cold 
solution with absolute alcohol, filtering from the separated sodium 
chloride, and distilling the filtrate to remove ethyl acetate; the acetyl- 
compound crystallises from the residual liquid in the retort on cooling. 
Anhydrodiacetylacetamidine is not formed in this reaction. When 
propionamidine hydrochloride is treated with acetic anhydride and 
sodinm acetate under like conditions, a small proportion onlj of the 
pyrimidine-derivative, CsHiaNa (Zoc. dt') is obtained, the chief product 
being acetylpropionamide. 

Benzoylbenzamidine, NHICPh^NTHBz, is formed when benzamidine 
hydrochloride, dissolved in dilute aqueous soda, is treated with 
benzoic anhydride. It crystallises from dilute alcohol in long prisms, 
melts at IDS'*, and when dissolved in hydrochloric acid is converted 
into dibenzamide. It is identical with Pinner and Klein’s dibenzimide 
oxide obtained by the action of fuming sulphuric acid on benzonitrile 
(Abstr., 1878, 864; compare Gumpert, Abstr., 1885, 52). 

. Diphenylcarbamide is tbe product formed when a solution of benz- 
amidine hydrochloride is treated first with phenyl cyanate and then 
with aqueous soda, but if tbe calculated quantity of aqneous soda is 
added to benzamidine hydrochloride in aqueous solution, and phenyl 
cyanate in less than the theoretical quantity is subsequently added in 
small portions at a time with vigorous shaking, henzmiyldiureMe, 
2THPh-GO-NH-CPh:hr«CO*NHPh, is obtained. This crystallises in 
slender, woolly needles, melts at 172®, is insoluble in water, and very 
sparingly soluble in alcohol; when dissolved in hot acetic acid, it 
is decomposed into henzoylphmylcarbamidei, HHPh’OO’NrHBz, and 
phenylcarbamide; the former crystallises in slender needles and melts 
at 195—200°. BemamidinetMocarhamide^ NHPh‘CS*NH*CPhINH, 
obtained by treating benzamidine hydrochloride with phenyl thio- 
carbimide, crystallises in lustrous, yellowish prisms, melts at 126®, and 
is more readily soluble in the ordinary solvents than the dinreide. 

Amidines combine with diazo-compounds, thus diazobenzenehem-, 
ixmidim^ NBEICPh'HH^N-jPh, is formed by adding a solution of diazo¬ 
benzene chloride to henzami^ne hydrochloride and precipitating with 
aqueous soda. It crystallises in lustrous, yellow prisms, melts at 181'’, 
is slightly soluble in alcohol and benzene, more soluble in acetone; 
when boiled with water, it slowly decomposes with the production 
of phenol. 

Benzamidine-ckhralf OPh(NH)KH 2 ,OOl 3 *CHO, obtained by adding 
the calculated quantity of chloral hydrate and potassium carbonate to 
a concentrated solution of benzamidine hydrochloride, is a thick oil 
which is decomposed into its constituents by hydrochloric acid, and 
into chloroform^ <kc., by aqueous alkalis. Under like conditions, 
benzamidine reacts with benzaldehyde, forming hemylidmehmzamidine^ 
OnPh-’N^CPhlNH; this is an oil which slowly crystallises in well- 
formed lustrous, long, transparent prisms, melts at 152®, is insoluble 
in water, very sparingly soluble in ether, readily soluble in hot alcohol, 
and when heated above its melting point is converted into cyan- 
phenine. , 

Bmilicmidinepyrumte^ ^yBlabisas in lustrous scal^, 
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melts at 177®, is sparingly soluble in water, and is converted into 
benzamide wben tbe solution is boiled; tbe chloraoetate^ 

C,H8l^2,C2H,Cl02, 

crystallises in wliite scales sparingly soluble in cold water; tbe 
cMorolaotate, C 7 H 8 N 2 , 03 H 3 C 1 m 03 , crystallises in small,^ white scales, is 
very sparingly soluble in cold water, and decomposes into benzamxdine 
hydrochloride, carbonic anhydride, and dichloraldehyde when the 
aqueous solution is boiled- ^ 

Benzoxamidine (benzenylamidoxime) combines with chloral hydrate 
forming a compound, GPh(lS' 0 H) 3 SrH 2 , 02 HCl 30 , which crystallises in 
prisms melting at 132—133®. W. P. W. 


Pyrimidines (Metadiazines). By A. Pikneb ( Ber ,^ 22, 1612t- 
1635).—In former commnnications (compare Abstr., 4885, 158, 751; 
1886, 45; 1887, 1053) the author has described the action of ethyl 
acetoacetate on amidines, and now gives in detail the results obtained 
by employing certain of its monosubstitution-derivatives* Tbe 
method of preparation consists in mixing, in molecular propor¬ 
tion, the amidine hydrochloride, ethyl acetoacetate or one of its 
derivatives, and sodium hydroxide in 10 per cent, aqueous solution; 
an oil, probably an intermediate product, slowly separates and tinally 
solidifies in the course of eight days or so. Pyrimidines are more 
readily obtained from aromatic than from fatty amidines, whilst on 
•the other hand ethyl benzoylacetate, ethyl acetoxalate, and those substi¬ 
tuted ethyl acetates which are more acid than ethyl acetoacetate, also 
seem to enter into reaction more readily than it. Experiments with 
exhyl diethacetoacetate and benzamidine hydrochloride seem to indi¬ 
cate that pyrimidines aire not formed when disubstitution-derivatives 
of ethyl acetoacetate are employed, since benzamide w«s the sole 
product obtained, but in the author’s opinion further experiments are 
needed before this conclusion can be definitely adopted. 

BimeihylhydroxypyHmidine, obtained from 

acefcamidine and ethyl acetoacetate, crystallises in long needles, melts 
at 192°, is very soluble in the ordinary solvents, and, like all hydroxy- 
pyrimidines, form salts both with acids and bases. , The silmr salt, 
CeHTNa-OAg, is crystalline, dissolves readily in nitric acid or ammonia, 
and is fairly stable towards light. Tbe hydroxy pyrimidines can be 
alkylated in tbe presence of alcoholic potash m moleonlar propor¬ 
tion (comp. Wolner, Abstr., 1884, 1292), and when heated with 
the calculated quantity of alcoholic potash and an excess of ethvl 
bromide at 100/", for some hours,, dimetbylhydimypyrimidxne yields 
the hydrobmnide ot dimethylethttscypyrimidine^ 'Thii^ 

crystallises in granular aggregates of pxfsms, decomposes withont 
fusing wben heated, is very soluble in water and in hot alcohol, and dii 


prisms, melts at 55® and boils at 258—260’ 
Trmethylhydroocypynmidine, 


b, formed frobx 



ORGANIC CHIMISTRT. 


1007 


acefcaanidrae and etTiylic methacetoacetate, crystallises in aggregates of 
longj silky needles, melts at 168°, seems to distil without decomposi¬ 
tion, and is very sparingly soluble in light petroleum, very soluble in 
water, though le>ss so than the dimethyl-derivative, and readily soluble 
in hot alcohol, ether, and benzene. 

Dimethyleihylhydroxypyrimidine, CMe^^^.Q(QgJ^GEt, prepared 

from acetamidine and ethylic ethacetoacetate, crystallises in crusts of 
long needles, melts at 146°, and is readily soluble in water, alcohol, 
ether, and benzene, less soluble in light petroleum. 

_OPh 

Methylphemjlhydroxypyrimidine, obtained 

from acetamidine and ethyl benzoylacetate, crystallises in lo no- 
slender needles, melts at 238°, is sparingly soluble in cold, readily 
soluble in hot alcohol, and dissolves readily in alkalis and in mineral 
acids. 

formed from 

propionamidine and ethyl acetoacetate, crystallises in slender, white 
needles inelting at 160°. On distillation at a low red heat with zinc- 
dust, it is reduced to ethylmethylpyrimidim, C 4 ]N 3 H 3 EtMe, which 
boils at 160°, and in a moist vessel crystallises in long, white prisms 
owing probably to the formation of a hydrate. Experiments made 
with the object of obtaining oxidation products of ethylmefchylpyrimi- 
,dine were not successful, but when the solution obtained by dissolvirjg 
the base in hydrochloric acid and adding platinio chloride and then 
dilute nitric acid is digested for some houi*s until the right concen¬ 
tration has been reached, gas is evolved and a yellow powder separates, 
which explodes when heated, and seems to be a dichloroHtroethyL 
pyrimidine^ since the analytical numbers agree fairly well with thoae 
required for the formula 07 H 7 N 201 /I^ 02 . 

MhyldmethylhydroxypyHmidine, OEfc<^^^Q^J^CMe, prepared 

from propionamidine and ethylic methacetoacetate,, crystallises in long, 
white, silky needles, melts at 165°, is readilysoluble in water, alcoh<3, 
and ether, less so in benzene, and sparingly soluble in light petro- 
leiitm. It is isomeric with Biess and v. Meyer’s hydroxy-base of 
cyanmethetbine (Abstr., 1885, 646). 

I>tet%ijlimthylhydToxy obtained 

fr032L propionamidine and ethylic ethacetoacetate, crystallises in long, 
ne^Ies, melts at 135°, and is somewhat less soluble in water 
than its lower homolo^e. It is isomeric with v. Meyer's hydroxy- 
base oi cyanethine (this vol., p. 577). 

_nph 

, ^thylphmylhydrmypijrmidine, formed from . 

propionamidine and ethyl benzoylacetate, crystallises in long, thin, 
lustrous needles, melts at 238°, arud^ fe very slightly soluble in water, 
sparingly in hot alcohol. 

.B^yMethylkydroxypyrimidine, 
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pared from plienylacetamidine and etliyl acetoacetate, crystallises in 
long prisms, melts at 175°, and is sparingly soluble in cold water, 
readily soluble in alcobol. 

“pq-_OMe 

Benzyld{m€tli.ylliydroxypyri7rhidim^ 

tained from pbenylaeetaraidine and etbyKo metbacetoa ^etate*, is crys¬ 
talline, melts at 181®, is more soluble in water than the preceding 
compound and readily soluble in alcohol and ether, 

Benzy Imethy lethylhydroxypyrimidine, (OH) 

formed from phenylacetamidine and ethylic ethacetoacetate, crystallises 
in long, thin, silky needles, melts at 193*5°, and in solubility resembles 
the preceding compound. 

Dihemylmethylhydroxypyrimidme, pre¬ 

pared from phenylacetamidine and ethylic benzylacetoacetate, crystal¬ 
lises in slender, matted needles, melts at 192°, and is insoluble in 
water, sparingly soluble in hot alcohol, and readily solublp in alkalis 
and acids. 

Benzylphmylkydroxypyrimidiney obtained 

from phenylacetamidine and ethyl benzoylacetate, crystallises in 
granular aggregates of slender needles, melts at 233°, and is almost 
insoluble in water, but readily soluble in hot alcohol. 

_CMe*^ 

Fhmylmethylhydroosypyrimidiney obtained 

from benzamidine and ethyl acetoacetate, has been previously de¬ 
scribed. It melts at 216°. 

Fh&iyldimethylhydroxypyriinidiney CPh^^.^^Q^J^CMe, formed 

from benzamidine and ethylic methacetoacetate, crystallises in long, 
* white needles, melts at 203°, and is sparingly soluble in hot water, 
very soluble in alcohol, acetic acid, alkalis, and mineral acids. 

Bhenylmefhylethylhydroxypynmidiney CPh-^^.Q^Q;g 

pared from benzamidine and etbylie ethacetoacetate, crystallises in 
short, lustrous prisms, melts at 167°, and resembles the preceding 
Compound in sohibility. 

Phmylmethylhmzylhydroxypyrimidiney 

obtained from benzamidine and ethylic benzylacetoacetate, crystallises 
in silky needles, melts at 243°, and is insoluble in water and very 
sparingly soluble in alcohol. 

mphenylhydroxypyrhnidine, ,forinea from 

benzamidine and ethyl benzoylacetate, crystallises in microscopic 
needles, melts at 284°, and is very sparingly soluble iu hot alcohpl, 
readily soluble in alkalis, mineral acids, and hot acetic acid. 

BenzylhydrpxypyrimidinecarhoxyUc add, 

is prepared by mixing together, in molecular proportion, phenyl- 
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acetamidine, ethyl acetoxalate, and aqaeoas soda, allowing the whole 
to remain for 14 days, adding more aqueous soda to dissolve the 
resinous mass which separates during the interval, and carefully 
treating the alkaline solution with hydrochloiuc acid. It crystallises 
in small prisms, melts at 230°, and is almost insoluble in water, 
readily soluble in alkalis and strong acids. 

_ _ _ _ _ _.npii-N'. __ _ 

‘ Fhenylhydrossyjpyrimidinecarloo^Ucacid, 

is obtained by mixing benzamidine hydrochloride, ethyl acetoxalate, 
and aqueous soda in molecular proportion, and, after some days, 
filtering from the separated solid and precipitating the filtrate with 
hydrochloric acid. It crystallises in small, granular forms, melts at 
247° with decomposition, is almost insoluble in water, readily soluble 
in hot alcohol and alkalis, bat insoluble in dilute acids. The normal 
and basic barium salts and the zinc salt are described. When the 
crystalline solid filtered off in the preparation of the acid is extracted 
with acetone, the greater part is dissolved; the residue crystallised 
from water melts at 263°. The acetone solution contains etJiijloxalyl- 
aoetylbenzamidine^ ]SrH!CPh*NB[*G0-GH2'C0*C00Et, which crystal¬ 
lises in short, thick, lustrous prisms, melts at 180° with decomposition, 
and is sparingly soluble in water, readily soluble in alkalis, acetone, 
and alcohol. Alkalis convert it into the carboxylic acid, and when it 
is dissolved in ammonia allowed to remain for some time it yields 
f^iylhydroxypyrimidinecah>jxylamlde, GioH 7 N 20 *OONH 3 , which crys¬ 
tallises in short, thick, lustrous prisms, melts at a high temperature 
with decomposition, and is sparingly soluble in water. 

Experiments are being made with a view to prepare pyrimidines by 
the condensation of amidines with ketonic acids and diketones. A 
mixture of ethyl oxalate, benzamidine hydrochloride and aqueous 
soda, in molecular proportion, yields benzamidine ethyl oxalate^ 
Gs 04 HEt,C 7 H 8 N' 2 , which crystallises in slender, silky needles, melts at 
197°, and is soluble in water and alcohol. A solution in dilute 
alcohol of benzil, benzamidine hydrochloride, and aqueous soda, in 
molecular proportion, when heated in a reflux apparatus for some 
hours, yields a compound, C 2 iHi 6 ll 20 , which crystallises in highly 
refractive, hard, short prisms, melts at 232°, is sparingly soluble in 
cold alcohol, and seems to have the formula 

KffiGPh-KGPh-GOPh, 

sinG.-.^'is almost insoluble in water and alkalis. W. P. W. 

Kperazmes. By 0. A. Bisohojt (Ber,, 22, 1774—1777).—An 
introduction to the following aeries of papers. 

Ketopiperazines. By C. A. Bjschoff and 0, KasttooiX/ (Ber,, 

22, 17^—ViB^).~Biphenylketopferazine, FPli< 

formed by heating a mixture of etbylenediphenyldiamine, 
acid and anhydrous sodium acetate, in molecular 
1^0—170% and is purified by extracting the melt with 
acn| crystallising the residue frohi alcohol; the yield 

VOfr- LVI- 
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per cent, of that theoretically possible. The addition of sodium acetate 
is necessary in order to obtain 'a pure product, since in its absence a 
higher temperature is required for the reaction, and an amorphous 
substance is obtained, which even after repeated purification melts as 
low as 120—180®. DiphenyJhetopiperazine melts at 148°, and is 
insoluble in water and light petroleum, but readily sqluble in most 
other solvents. The sulphuric acid extract of the melt contains 
acetylethylenedi'phenyldiaminef iN‘PhAc*OH 2 *CH 2 *NHPh, which can be 
precipitated by aqueous soda, and when crystallised from alcohol or 
hot water melts at 128°, A small quantity of diphenylpiperazine is 
also formed in the reaction. 

When ethylenediplienyldiamine is heated with a molecular propor¬ 
tion of acetic anhydride at 120—130®, it yields acetanilide, diphenyl* 
piperazine, acetylethylenediphenyldiamine, and diacetylethylenedi*- 
^henyldiamme, NPhAc’CHs-CHa’NPhAc. The last-named compound 
is formed in larger quantity when twice the molecular proportion of 
acetic anhydride and a temperature of 140—150° are employed; it 
melts at 158°, and is readily soluble in alcohol, ether, chloroform, 
benzene, and acetic acid. 

CH *CH 

Dipamtolylhetopiperazinei C6H4Me’!N’<^Qj2®,0Q^]>N‘*O6H4Me, is ob¬ 
tained by heating ethylenediparatolyldiamine chloracetio acid and 
anhydrous sodium acetate in molecular proportion at 170°. It- 
melts at 168*5°, is readily soluble in the ordinary solvents, except ether 
and water, and is not decomposed by boiling with aqueous pqtoh. 

W. P. W. 

Hydrogenated Paradiazines of the Aromatic Series. By 0. A. 
Bisohofi (Ber., 22, 1777 —1783; compare Lellman and Schleicb, this 

voL, p. 904).—Diphenylpiperazine, (Morley, 

Abstr., 1880, 112), or its bomologues, can readily be prepared by 
heating a mixture of ethylene dibromide and aniline or its homo* 
logues, in molecular proportion, with enough sodium carbonate or 
acetate to take np the hydrogen bromide formed in the reaction. 
The temperature employed vaiies from J20“ to 160°, according to the 
nature of the base, and in the case of aniline the yield of piper¬ 
azine amounts to 80 per cent, of that theoretically possible. The 
melting point was found to be 163*5°, and determinations of the 
molecular weight by Baoult’s method gave numbers agreeing well 
with that required by the generally accepted formula. The lower 
melting point found by Hofmann and Morley is not due to the 
presence of ethylenediphenyldiamine as impurity, but is caused by 
crystallisation with a small quantity of a basic substance melting^at 
122—123°. Diphenylpiperazine combines readily with diazosulphonic 
acids, forming azo-dyes; thus, with diazotised sulphanilie aoid;a 
tetrazo-dye is obtained which is less soluble in water, and dyes silk 
and wool a purer yellow thau “ helianthin,’^ and with diazotised 
«-naphthyIaminesulphonio acid a tetrazo-dye is formed which dyes 
silk and wool a fast bordeaux-red; these disazo-compounds do hot lye 
nnmordanted cotton. Morley's paradiatnidodiphenylpjperaisine, how*^ 
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ever, yields fast, direct cotton dyes when diazotised and combined 
with napbtbylaminesnlplionic and napbtholsulpbonie acids; the com¬ 
pound obtained with /?-naphthol-a-disTiiphonic acid (R-acid) gi^es a 
beantifnl bluish-violet shade on cotton. The preparation of dyes 
belonging to other classes is being attempted, and it is mentioned 
that diphenylpipei-azine yields with benzotrichlonde a triphenyi- 
methane-derivatiTe, which forms salts resembling malachite-green in 
colour. 

Diorthotolylpiperazine crystallises in colourless needles, but melts 
at 174® (comp. Mauthner and Suida, Abstr., 1886, 886). 

JDiparaditolylpiperazine, Oi 8 H 22 N’ 2 , crystallises from benzene in 
colourless prisms, melts at 187—188®, and is very sparingly soluble 
in alcohol. 

Di^»-naphihylp{perazine, C 24 H 22 l^’ 2 , crystallises from chloroform in 
colourless prisms, melts at 265®, and is very sparingly soluble in 
alcohol. The ^-compound has not yet been obtained sufficiently pure 
for analysis. 

JMparamefhoxydiphenylpiperaziTie, Ci 6 Hi 6 N 2 (OMe) 2 , obtained fr)m 
paranisidine and ethylene bromide, crystallises in well-formed fabler, 
melts at 233^ and is very sparingly soluble in water, alcohol, and 
ether, but somewhat more soluble in hot benzene, chloroform, and 
acetone. 

Biparaetlioxydipkmylpiperazine, Ci 6 Hi 6 lN 2 (OBt) 2 , prepared under 
like conditions from phenetidine, melts at 218°. W. P. W. 

a-^-Diketopiperazmes. By C. A. Bischopf and O. l^ASTvoapi:. 
(Ben, 22 , 1786—1792).—Orthoditoljl-a- 7 -diketopiperazme (Abenius 
and Widman, Abstr., 1888, 824), can be prepared by heating ortho- 
tolylglycine in a current of hydrogen at 150® so long as water is 
evolved, and then raising the temperature to 220 ® ; very little 
carbonic anhydride is given off under these conditions. It melts at 
1S9—160®, is insoluble in water, ether, and light petroleum, readily 
soluble in acetone, acetic acid, hot alcohol, and benzene, and by 
Raotilt’s method gives numbers agreeing with the generally accepted 
formula. The failure of Abenius and Widman to prepare this com¬ 
pound by heating orthotolylglycine (X pr. Okem. [ 2 ], 38, 303) is 
probably to be referred to the method of heating, since rapid heating 
would tend to favour the elimination of the elements of carbonic 
anhydride instead of water, with the conse^luent formation of 
secondary products. A study of the decomposition products of para- 
ethoxyphenylglyciue lends support to this view. 

Faraethoxyphenylglyciney OEt*C 6 H 4 *ISrH’CH 2 "COOH, obtained from 
phenetidine hydrochloride smd chioracetic acid in the ordinary way, 
seems to crystallise with watef^ since the melting point rises from 
120—125® to 163® by repeated crystallisation from hot water. The 
ammoniacal solution reduces silver nitrate, and the solution in dilute 
alcohol is coloured au intense bluish-violet by ferric chloride. When 
the glycine is rapidly heated at a high temp^ratu^, much more 
carbonic anhydride is evolved than when the heating is allowed to 
proceed more gradually, and when it is heated in a current of 
hydrogen at 260® until no further evolutiou of alcohol occurs, it 
' ^ ^ > ' '' '3 2 
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yields paraethoxymetbylaniline, diparaetlioxypheiiyl-£t- 7 -diketopiper- 
azine, glycolyldiethoxyanilide, and an acid to which the fornmla 
OEt*C 6 H 4 *]SrH*CO*CH 2 -]Sr(C 6 H 4 *OEfc)-CH 3 -COOH is provisionally as- 
signed from its analogy to the anilide of pkenylimidodiacetic acid 
(compare Hansdorfer, p. 1013) ; no trace of a carbamide-derivative 
coaid, however, be detected (compare Abenius and Widman, Zoc. 
cit,), 

PaToetlio^ymethylaniline, OEt*C 6 H 4 ’]SrHMe, boils at 251^^, becomes 
rapidly coloured even in a closed vessel, and yields a crystalline 
hydrochloride. 

FaradiethoxydiphenyUa^r^^-diJcetopiperazine, 

crystallises in slender needles, melts at 265“, and is very sparingly 
soluble in the ordinary solvents. 

Glycolyldiethoxyanilide. 0 Et*C 6 H 4 'NH*CH 2 ‘C 0 *NH* 0 $H 4 * 0 Et, crys¬ 
tallises from benzene in lustrous, well-formed tables, melts at 
139—140°, and is sparingly soluble in hydrochloric acid. It may 
also be obtained by tbe action of phenetidine on glycine. 

The acid, provisionally regarded as the ethoxycmilide of paraetlioxy- 
phenylimidodiacetic acid, melts at 157°, is insoluble in water, and 
yields no colour on treatment with ferric chloride. The fact that it 
does not undergo condensation into a piazine-derivative at a tempera¬ 
ture of 260—3M°, seems to support the view of its constitution ikken 
by the authors. W. P. W. 

Homologues of Diplienyl-a- 7 -diketopiperazme. By 0. Kast- 
YOGnt (JBer., 22, 1792—1795 ).—Bthyl pt^anilidopropionate^ 

NHPh-OHMe-COOEt, 

is formed almost quantitatively on heating aniline with ethyl ic-bromo- 
propionate at 100°, boils without decomposition at 272° under a 
pressure of 757 mm., and has a sp. gr. = 1’060 at 19*5° compared 
with water at the same temperature. When saponified with aqueous 
potash, it is converted into Tiemann’s d»-anilidopropionic acid (Abstr., 
1883,199), and this, when heated with an excess of aniline in a reflux 
apparatus, yields the corresponding anilide^ NHPh*CHMe’CONHPh, 
which crystallises from alcohol in long, colourless needles, melts at 
126°, and is readily • soluble in water and the ordinary solvents. 
Direct heating of a-anilidopropionic acid results in the formation 
of a small quantity of diph&nyl-cc-r^-diifnethyV^^h^dihetopiperazine^ 

BfPhc^Q^J^g^^^NPh, melting at 180—181°. The large quantity 

of accompanying products, including ethylaniline, render it difficult 
to purify the compound, and a far better yield is obtained by heating 
the acid at a lower temperature with the calculated quantity of acetic 
anhydride. Under these conditions, only a very small quantity of 
carbonic anhydride is evolved, and two piperazines are obtained, one 
of which is identical with that just described, and the second melts 
at. 147—148®- Both are insoluble in water and hydrochloric acid, 
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and are about equally soluble in most indiEerent solvents except 
ether, in which the compound of lower melting point is the more 
soluble. Towards alkalis they behave like ketopiperazines, but further 
experiments are required before it can be decided whether the two 
compounds are geometrical isomerides or not. 

Uthyl a-anilidobutyrate^ NHPh-CHEt*OOOEt, obtained under like 
conditions from aniline and ethyl a-bromobutyrate, boils at 278'^ 
under a pressure of 754 mm., and has a sp. gr. = 1'045 at 19°. On 
saponification, it yields a-anilidobutyric acid (Duvillier, Abstr., 1881, 
87) melting at 1^9—140®, and when this acid is heated with acetic 
anhydride it is converted into di^JienyUot-r^-dietliyl-^-B^diketojpipera- 
CHEt*CO 

zine^ which crystallises in slender, silky 

needles, melts at 260°, and is sparingly soluble in alcohol. 

W. P. W. 

Diplienyl-a- 7 - and a-^-Diketopiperazxne. By A. ELa.usd 5 efer 
(B er., 22, 1795—1804).—The author has repeated the experiments 
of Rebuffat (Abstr., 1887, 1108) and Abenius (Abstr., 1888, 854) on 
the aromatic acetamido-compounds. When aniline (2 mols.) and 
chloracetic acid (1 mol.) are heated together for about three hours at 
the temperature of a salt-water bath, a melt is obtained from which 
water extracts phenylglycine and phenylimidodiacetic acid (see 
further), both being present in small quantity. The yellow, resinous 
mass, insoluble in water, contains Rebuffat’s supposed phenylglycine- 
phenylamidoacetic acid, which can be extracted by digestion with 
ammonia, and also phenylglycinanilide, and Meyer’s (Abstr., 1878,294) 
and Abenius’ diphenyl-a-^-diketopiperazine. If the conditions are 
modified so that aniline and chloracetic acid in molecular proportion 
are heated with an equal weight of anhydrous sodium acetate for 
half an hour at 110—120°, and then for 3—4 hours at 140—150% a 
resinous mass is formed, from which acetylphenylglycine, Rebuffat's 
acid, phenylglycinanilide and ‘diphenyl-a- 7 -diketopiperazine can be 
isolated. Rebn&t’s acid is also obtained as the chief product on 
heating phenylglycinanilide and chloracetic acid, in molecular pro¬ 
portion, either alone or with anhydrons sodium acetate, at 140—150°. 
In all these cases, Rebuffat’s acid is found to crystallise in colourless, 
silky needles melting at 211—213°, instead of scales melting at 
J90—195°, and its formation from phenylglycinanilide and chloracetic 
acid indicates that it must be regarded as the anilide of phenylimi¬ 
dodiacetic acid. 

Phenylglycine is best prepared by heating aniHne (25 grams), 
chloracetic acid (25 grams), and hydrated sodium acetate (40 grams) 
on a water-bath for 30—40 minutes, a few c.c. of water being added 
when the mixture has become fused; the yield amounts to 10—12 
grams, and at the same time 3—4 grains of phenylimidodiacetic acid 
are also formed. 

I^henylimidodicmti^ acid^ H’Ph(CH 2 ’OOOB[)a, is readily obtained 
by heating a mixture of phenylglycine, cbloraceiuc acid, and anhydrons 
sodium acetate in molecular proportion for some time at 120—130®; 
the- melt is extracted with ammonium carbonate solution, the filtrate 



1014 


ABSTRACTS OF CHEIVnCAL PAPERS. 


acidified with hydrochloric acid, and the acid separated, by extraction 
with ether, from the methylaniline formed simultaneously by the 
part'al decomposition of the phenylglycine. It crystallises in colour¬ 
less, silky needles, melts at 150—155® with partial decomposition, is 
readily soluble in alcohol and hot water, and decomposes with evolu¬ 
tion of carbonic anhydride when its aqueous solution is boiled. The 
anilide, CO(NHPh)*OH2*]SrPh*CH2‘COOH, is formed by gradually 
heating aniline with the acid in molecular proportion at 180®; it 
crystallises from dilute alcohol in silky needles, melts at 211—213^ 
with decomposition, and is identical with Rebufiat’s acid. The 
dianilide, hrPh(CH2*COJ!^HPh)2. is also obtained under these condi¬ 
tions, and in larger quantity when twice the molecular proportion of 
aniline is employed; it crystallises in colourless needles, melts at 218®, 
and is very sparingly soluble in alcohol. Aniline hydrogen phenyl- 
imidodiacetate crystallises from water in needles, decomposes at 
150—151°, not at 99® as stated by Meyer (Abstr., 1882, 519), and 
when heated at 150—160° for some time is converted into the anilide 
melting at 211—213®; the normal salt could not be obtained. 

When a mixture of phenylglycinanilide, ethyl chloracetatcj aiid 
anhydrous sodium acetate in molecular proportion are heated either 
alone or in alcoholic solution at 140—150® for 3—4 hours, the amUde.<ji 
ethyl hydrogenphenylimidodiacetate, COCNEP^-CH^-NPh-CH^-COOEt," 
is obtained. It crystallises in granular aggregates of small needles, 
melts at 121—122°, is readily soluble in alcohol and ether, and is 
saponified by aqueous or alcoholic potash, and even by an aqueous 
solution of sodium carbonate. Diphenyl-a-^-diketppiperazine is also 
formed in small quantity in this reaction, and can fui^ther be obtained 
by warming a mixture of phenylglycinanilide wdth the calculated 
quantity of sodium ethoxide, aud adding ethyl chloracetate in mole¬ 
cular proportion^ 

CO*CH 

Diphenyhoc-^-diheiopiperazine, llPh<^QQ^Qjj®>-]SrPh, is obtained 

when the anilide of phenylimidodiacetic acid is heated with^ acetic 
anhydride in a refiux apparatus at 140° for some time, and finally at 
180—190®. It crystallises in colourless, silky needles, melts at 
152—153®, and is soluble in ether and alcohol. 

Diphenyl-a- 7 -diketopiperazine decomposes into phenylglycine when^ 
heated in a reflux apparatus with a large excess of 10 per cent, 
alcoholic potash, but yields phenylglycinylphenylglycine ^benius, 
Zoc. cit) when treated in molecular proportion with potassium 
hydroxide in alcoholic solution, and either allowed to remain in the 
cold for some time, or heated in a reflux apparatus. Phenylglycinyl-' 
phenylglycine is also formed, together with diphenyl-^-^-diketopipeis 
azine, by heating a mixture of bromacetylphenylglyoine, anilina, 
and hydrated sodium acetate in molecular proportion for a short 
time at 100®, and this reaction serves to show that Abenius^ fomula 
is correct. The fprmation of the piperazine is readily explained, since 
the glycine is converted into diphenyl-iaf- 7 -diketopipera 2 dne eil^herby 
heating it at its melting point (129°) or by allowing its solution in 
dilute hydrochloric acid to remain in the cold for some time* ^ ^ 

W. P. W. 
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«-/3-Diketopiperazines. By C. A. Bischoff and 0. Nastvogel 
(Ber,^ 22, 1804—1808).— Diphenyl-a-^-diketopiperazine^ 

is formed by beating etbylenedipbenyldiamine and oxalic acid at 200® 
for some time, and crystallises in colourless, lustrous scales, melts at 
258*^, and is very sparingly soluble in alcohol, ether, benzene, light 
petroleum, and carbon bisulphide, though somewhat more soluble in 
chloroform and acetic acid. 

Diorthotolyl-x-p-dihetopiperazine, obtained under like conditions from 
ethylenediorthotolyldiamine, melts at 183'5—184*^, and is soluble in 
chloroform and acetic acid. 

The reactions of oxalic acid with secondary diamines, however, do 
not always proceed normally; thus paratolylglycinetoluidide when 
heated with the acid does not form a triketopiperazine, but yields 
Abenius’ diparatolyidiketopiperazine (Abstr., 1888, 854), Abnormal 
results are also obtained in other cases; thus ethyl malonate and 
ethylenediphenyldiamine react with the formation of diphenyl piper¬ 
azine, whilst phenylglycinanilide is decomposed by succinic acid with 
the production of succinanil. 

With a-naphthylamine in the cold, qhloracetic acid forms an addi¬ 
tive compound, OioH 7 -]S[H 2 ,OH?Cl*COOH, which melts at 90®, is readily 
soluble in the ordinary solvents, and is decomposed by aqueous soda 
into its components; when the two compounds are heated, however, 

CO'CHo 

a dinaphthyl-«. 7 -diketopiperazine, CioH 7 *hr<[Qjg. seems 

to be formed. 

»^NapMhylglydne^ CioHT’NH'CHa'COOH, is obtained by heating 
a-naphthylamine, chloracetic acid, and sodium acetate at 100®; it 
melts at 198—199°, and is insoluble in benzene, ether, and light petro¬ 
leum, sparingly soluble in alcohol, and readily soluble in acetone and 
acetic acid. When heated in a current of carbonic anhydride at 230°, 
it is converted into the anhydride^ (CioH7*NH*CH*j*CO)20, which crys¬ 
tallises in small, lustrous scales, melts at 268—269°, and is insoluble 
in acids, alkalis, etber, and light petroleum, but soluble in hot 
benzene, alcohol, acetic acid, and chloroform. W* P, W. 

Cliaractenstics of tlie Piperazines. By 0 .A. Bischoff (Ben, 22, 
1809—1812).— Fhenyl-ix-B dikeiopiperazine, is 

obtained when a mixture of aniline and chloracetic acid in molecnl^ 
proportion is carefully heated, and crystallises from dilute alcohol in 
colourless prisms melting at 158°. If sodium acetate is present and 
the mixture is heated at 120-—-130°, the reaction takes a different 
course with the formation of phenylglycociollauude. The reanainder 
of the paper is devoted to a recapitulation of the various reactions in 
which piperazines are formed- W, P. W. 

Metbylpyrrolidine. By J. Tafbx. and 4- STittoebahee (Per., 22, 
1865—1867; compare Abstr., 1886, 463).—2-Hethylpyrrolidiae is 
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best prepared by adding a boiling amyl alcoholic solution of methvl- 
pyrrolidone (compare p. 961 ) to a large excess of sodium and warming 
on the water-bath with constant sh&ng until the reaction is at an 
end; the formation of sodium 7 -amido valerate is in this way to soma 
extent avoided and the yield is increased by about one half. This 
base, like the isomeric compound described by Oldbach (Abstr., 1887, 
735 ), is not identical with the base obtained by Brieger 285) 

from the tetanus bacillus. The hydrochloride^ CslSTHiiyHOl, crystal¬ 
lises in colourless prisms melting at about 210—220°. The oxalate^ 
(C 5 NHh) 2 , 02 H 204 , crystallises in small needles melting at 165—168°. 
The platmochloride, (C5NHn)2,H2PtCl6 4- H2O, crystallises from hot 
water in long, golden needles, does not lose its water at 100°, and is 
very sparingly soluble in hot alcohol but very readily in water. The 
aurochloride, C 6 ^^^Hii,H 2 AuCl 6 , forms golden, rhombic crystals, melts at 
140—144°, and is readily soluble in water and alcohol. The nitroso^ 
derivative, prepared by treating a concentrated aqueous solution' of 
the base with sodium nitrite and dilute sulphuric acid, is a yellow 
oil; it gives Liebermann’s reaction, and is readily reduced by glacial 
acetic acid and zinc-dust, yielding a base, probably the corresponding 
hydrazine, which is soluble in ether. 

Bimethyl^yrrolidine methiodide, OeHiaKjMel, is obtained, together 
with dimethylpyrrolidine hydriodide, when methylpyrrolidine is boiled 
with excess of methyl iodide in methyl alcoholic solution. It separates 
from hot alcohol in colourless, spear-shaped crystals, and is readily 
soluble in water. BimethypyrroUdone is an oil boiling at about 302''. 

P, S. K; 

Pyridineorthodicarboxylic Aeid. By G. Goldsohmiedt and 
H. Strache (MonatsJi.^ 10, 156—160).—Cinchomeronic acid, like 
quinolinic acid (compare Berntbsen and Mettegang, Abstr., 1887, 
737), is converted into its anhydride, ( 00 ) 20 , when boiled 

with acetic anhydride. The product crystallises from chloroform in 
plates which melt at 76—77°, and may be sublimed unchanged. On 
treatment with absolute alcohol it gives the ethyl salt, 

COOH'CftHaN-OOOBt, 

which crystallises from benzene in plates melting at 131—133°, and 
which with silver nitrate gives the salt 07 H 3 N 04 AgBt, crystallising in 
long needles. The methyl salt, GOOH*OfiHHN'COOM©, melts at 
152—154°, and much resembles the ethyl salt in general properties, 
When gaseous ammonia is passed through a solution of the anhydride in 
benzene, ammonium amidocinchomeronate, OONHa-OsHaN'^COONHi, 
a microorystalline, hygroscopic powder, melting at 228—229^ is 
formed. The silver salt forms microscopic needles; the free acid 
crystallises in needles which melt with decomposition at 237°. On 
heating the ammonium salt in an air-bath at 120 °, it decomposes, 
forming imidocinchomeronie acid, a yellow powder which melts at 
229—230° and readily sublimes. 

Papaveronic acid, which is cinchomeronic acid in which an atom of 
hydrogen is displaced by the group CH^*C 6 H 3 (OMe )2 (compare Gpld- 
sobmiedt, Abstr., 1888, 1318), when heated with acetic anhydride, 
yields an anhydride which crystallises from benzene in spherical 
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groups of needles melting at 169—i70®, from which, by hoiling with 
alcohol, the monethyl salt, crystallising in small needles, melting at 
187—188°, is obtained. Dry ammonia acts on the anhydride with 
formation of an acid amide. G-. T. M. 

Myristic Aldehyde. By F. Krifft and I. Max (Ber,, 22, 
1757—1759 ).—JBthyl Jiydrotridecyllutidinedicarhoxylatey 

G ^‘ R ^' N ( COOm \ 

is obtained when a mixture of myristic aldehyde (20 ^ams), alcoholic 
ammonia (40 c.c.), and ethyl acetoacetate (26 grams) is heated for 
eight to nine hours in a reflux apparatus; it crystallises from alcohol 
in hard, glassy forms, and melts at 60°. On treatment in alcoholic 
solution with nitrous acid, it is converted into the hydrochloride of 
ethyl tridecyllutidinedicarhoxylate, CaoH 33 N(COOEt) 9 ,HCl, which crys¬ 
tallises in silky needles. The e^%Z-salt, obtained by the action of 
aqueons soda on the hydrochloride, is an oil and distils without decom¬ 
position at 265°. When saponified with alcoholic potash, this compound 
is converted into the hydrochloride of tridecylluiidinediearhoxylic acid, 
C 26 H 352 !^’(OOOEt) 2 ,HCl, which is crystalline, and yields tridecylluiidine, 
GaoHasK", on distillation with soda-lime. This b^e boils at 215—217° 
under a pressure of IS mm., has a slight pyridine-like odour, and 
forms a platinochloride, ( 02 oH 3 sE’) 2 jH 2 PtCl 6 , crystallising in small, 
yellow scales. W. P. W. 

Ethyl Cinohonate and Cinchonamide. By A. P. van bee 
Kobf and P. H. van Leent ( Bee . Trav . Ohim ., 8, 217—221).— Bthyl 
cmchonate , CaFHs'OOOEt, was obtained by saturating with hydrogen 
chloride absolute alcohol holding cinchonic acid in suspension, and 
warming until the cinchoninic acid dissolved. A current of air 
was then passed through the solution to expel some of the hydrogen 
chloride; sodium carbonate was added, and the ethyl cinchonafce 
extracted with benzene. It conld not be distilled, for even at 15 mm. 
pressure it decomposes at 110°, giving o:ff quinoline. It was purifled 
by repeated crystallisation from ether, and then formed colourless 
crystals melting at 13°. Compounds with mercuric chloride and with 
platinum chloride, were prepared ; these melt at 153° and 204° respec¬ 
tively, and were fonnd to have the formulae CKHuHOajHgCla and 
(Ci2HnN02)2,H2PtCl6. 

When ethyl cinchonate^ is heated at 100° with saturated aqueous 
ammonia in a sealed tube it dissolves, and white crystals of cinchona 
amide, Osl!7Ha’OONH2, melting at 181^^, are deposited. The platino- 
chloride, (Cn,H 8 Ns 0 ) 2 ,H 2 Pt 01 a, forms orange-red tables melting at 
250^255°. C. P. B.. 

Caffeine. By P. Leipen (Monaish., Ip, 184—1S8).—When oxygen, 
previously ozonised in the Siemeu^s ozoniser, is passed through water 
in which caffeine is suspended until the solution obtained is perfectly 
clear (2—3 grams of caffeine were dissolved in abont 24 hours), the 
same products, namely, dimethylparabanic acid, ammonia, methyl- 
amhae, and carbonic anhydride are obtained as when caffeine is 
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oxidised with chromic mixture (compare Malj and Hinteregger, 
Abstr., 1881, 747). 

Oaffeme oxalate may be prepared by direct addition of oxalic acid 
to cafeine. It forms colourless needles, and unlike other caffeine 
salts (compare Schmiedt, Abstr., 1881, 746) is perfectly stable in 
presence of water, from which it may be readily recrystallised. 

G. T. M. 

Morphine. By Z. H. Skraitp and L. Wiegmaot (Monaish,, 10, 
110—114; compare Abstr., 1882, 218 and 1112; 1884,613 ; and 1886, 

562) ,—When morphine is heated at a high temperature with alcoholic 
potash, a phenol-like compound and a volatile amine are formed. The 
best yield (40 per cent.) of the latter is obtained when morphine is 
mixed with 10 to 15 times its weight of a 20 per cent, solution of 
alcoholic potash, and heated at 180° for 4 to 6 hours, air being care¬ 
fully excluded during the process. On adding the contents of the 
tube in which the operation was conducted to dilute sulphuric acid, a 
light brown flocoulent substance, which is probably a dihydroxy mor¬ 
phine, CiTHigNOa, separates; this is purified by dissolving it in a dilute 
alcoholic solution of sodium hydrogen sulphite, and-fractional precipi¬ 
tation with water, when it is obtained in microcrystalline flocks. It is 
exceedingly unstable, all attempts to investigate it yielding unsatis¬ 
factory results. The Tolatile amine, ethylm^ethylamine, boils at 34—SS®*, 
its hydrochloride melting at 133°, its platinochloride at 208°, and its 
anroohloride at 179—180°. The amine was also prepared syntheti¬ 
cally by the action, of methyl iodide on a mixture of ethylamine and 
ethyl alcohol, <fec. 

Bischer, Sohrotter, and v. Gerichten have shown that morphine is 
a derivative of phenanthi'ene, but the conclusions derived from the 
study of the alkyl-derivatives by different investigators are of a 
contradictory nature. From the results obtained by the authors, it 
appears that the nitrogen-atom in morphine is directly combined with 
two alkyl-groups, a conclusion in direct opposition to that arrived at 
by Knorr (^this vok, p. 417)* The authors also obtained niethylethyl- 
amine from morphine when alcohol previously distilled over oxalic 
acid was used, and from morphine and codeine by heating them with 
methyl alcoholic potash. There is consequently no doubt that 
morphine contains both an,ethyl- and a methyl-group directly united 
to the nitrogen-atom. That the methylethylamxixe does not result 
from the decomposition of previously formed propylamine appears 
certain, as that compound is not changed when it is heated with alco¬ 
holic potash under the same conditions as those described above in the 
case of morphine. G, T. M. 

Eogonine and Anhydroecgonine. By A. Einhoen (Ber,, 22, 
1495).—In aqueous solution, ecgonine hydrochloride has the specific 
rotatory power [«]u = 57°, and anhydroecgonine hydrochloride the 
specific rotatory power [a]© ss 61*5°* P. S. ;E. 

Ottpreine. By A. C. Oudemaus, Jun. (Bee. Trav, Ghim.^ 8 , X47-t-' 172; 
comp, Hesse, Abstr,, 1886, 83, and Paul and Gewnley, 18B5, 

563) ,-r-The pure base was prepared as fpHpws:—The commercial 
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basic fitilphate was converted into tbe neutral bydrocbloride by beating 
it witb 10 times its weight o£ water, and adding hydrochloric acid 
until a clear solution was obtained. To this was added the calculated 
quantity of barium chloride required to precipitate the sulphuric 
acid, the solution being continually shaken: the precipitate was 
allowed to settle, the liquid filtered through animal charcoal, and, 
when cold, poured little by little into a dilute solution of ammonia, 
which was shaken continually; finally, the precipitate thus obtained 
was washed rapidly with cold water. If any had become coloured, 
it was digested with 70 per cent, alcohol, and the residue dissolved 
in alcohol, and precipitated by the cautious addition of water; the 
alkaloid was thus obtained perfectly white and pure. Its formula is 
8 (Gi 9 Ho 2 N 203 ) + H 2 O. When anhydrous, it melts at lO?"*; its specific 
ix)tatory power is [<»]i) = 175*4® in dilute aqueous or alcoholic 
solution. 

Various salts were prepared, and their solubility in water and their 
specific rotatory power determined. The solubility was determined 
at temperatures varying between 15° and 17®, and is given below in 
terms of the anhydrous salt. The specific rotatory power was deter¬ 
mined at 17° for aqueous (and in some cases also for alcoholic) 
solutions of varying concentration; it was found that its value 
increased with the dilution of the solutions, and was generally some¬ 
what higher for alcoholic than for aqueous solutions of the same 
strength. The values given below are those obtained with the most 



3(Ci9H3jjN203),H20. 
Gi 9 H 22 No 02 ,H 01 + H 2 O ...... 

Cj9H22N202,2HC1 . 

„ „ + H 30 ..... 

+ HgO 

G| 9 H 2 gN 203 , 2 E[Br *• * 

n »» 2H3O .. . 

0 hi 

0i 9H22N2O2,2HI + HgO •«* • • • 

„ „ -f 2 H 3 O. 

Ci9H22N20g,HN08 i” 2 H 2 O . p. . 

Cj9Hg3NA»2HN03 + H 9 O . . . 

Qj^HggNgOgjHOlO^ ........... 

2(Ci9H23N203),HgS04 + 6 H 3 O. 


Ci^HVjgNgOjijHg^O^ + BHgO .. 

.. 

GlftHgoNgOgyCgH^Og + SHgO. • 


2'{0^9H2jN20^,03H204 4 " 2H2O 

2(0|9H22Ng02),C4H60^ 4* 2 H 3 O 
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dilute solutions used. They are calculated from the formula [a]D = 
Y«pt/ljp. In the case of cupreine dihydrochloride, the specific rotatoiy 
power was found to diminish with the addition of free hydrochloric 
acid to the solution. 

It was also found that the calculated specific rotatory power of the 
hase is much greater in the normal than in the basic salts. It has 
nearly constant values of 285*4° and 185*4® respectively. The salts, 
with 2 mols. of a monobasic acid, are also more soluble than those 
with 1 mol. 

The table (p. 1019) summarises the data regarding the salts of 
cupreine; many of these salts have already been prepared by Hesse, 
or by Paul and Cownley, 

The following salts were also prepared, but as they were not well 
characterised, nothing but an analysis of them was attempted, and 
not even this in all cases :— 

Ci9Ho,N 202,2HC103 -f XHsfO ; GioE^li^20^,iaLClOi 4- ; 

Ci9H22NA,2HC104 4-2H2O; C,»H22 NoA, 2H2S04 + 3H2O; 
Ci9H2aN202,2CHo03 +XH,0; 

G,,\i,^'^20,,2GAO, + XHgOj Gi,En'^,O^G,E,Oo 4- XH 2 O; 

Cl9Hi2N302,20*11606 4* H 2 O ; Ci9H22N202,H.2PtCl6 4" HaO. 

0. P. B. 

Pseiidephedrine. By A. Ladehburo and 0. OblschlIgbl (Per., 
22, 1823—1827).—Nagai, some years ago, isolated an alkaloid, 
ephedrine, from the E'phedra wlgariSf but through lack of material 
was unable to do more than determine its physiological action, and 
ascertain the melting point (210°) of its hydrochloride. Recently, 
a second compound has been obtained by Merck from plants belonging 
to the same genus. This substance, provisionally termed pseudo 
ephedrine, is isolated by extracting the roots with alcohol, distilling 
oif the alcohol from the filtrate, treating the residue with ammonia, 
extracting with chloroform, and, after evaporation of the chloroform, 
converting the crude base into hydrochloride, which is further purified 
by I'epeated crystallisation from ether-alcohol. 

Fsmdejphedrine^ CioHisNO, obtained from the hydrochloride by 
precipitation with potassium carbonate, crystallises fi*om ether in 
beautiful, measuiable forms, melts at 114—116°, has a faint, pleasant 
odour, and is readily soluble in ether and alcohol, sparingly soluble in 
cold water. As determined by Raoult’s method with phenol as solvent, 
the molecular weight is found to be about 176. The hydrochloride^ 
CjoHisNOjHCl, crystallises in colourless, slender needles, melts at 
176°, and is very soluble in water and alcohol; the hydrohromide^ 
OioHjsXOjHBr, melts at 174—175°; the hyd/riodide^ 010015110,HI, 
melts at 165°; the aurochloride, OioHjsNOjHAuCh, cryst^lises from 
water in long, branching needles; the picrate, cadmioiodide, hismuth<h 
iodide, and platinochloride are oily substances. The nitrosamine, 
OioHiiH 202 ,melts at 80—82°; and thed^&m^^o^Z-derivativejOioHisHOBzia, 
melts at 119—120°. On oxidation with potassium permanganate, 
pseudephedrine yields benzoic acid. When heated with concentrated 
hydrochloric acid at'180° for 3—4 hours, it gives an oil which decom¬ 
poses for the mbst part on distillation in a vacuum; a small portion. 
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however, distils over at 180—150°, and yields methyl amine and 
henzoic acid on oxidation with potassium peimangranate. The authors 
pro%dsionally assign the formula CHPh(OH)-OHMe*NHMe, to pseud- 
ephredine. The alkaloid is poisonous, and when taken internally 
produces mydriasis, although a 1 per cent, solution applied to the eye 
does not cause any dilatation of the pupil. W. P. W. 

Nnclem. By L. Lieberman (GJiem. 1889, 640—541, and 

590, from Gmitr. nned, Wiss.^ 1889, 210—212, and 225—227).—The 
author now shows that the presence of metaphosphoric acid in 
nuclein may he proved without preparing the pure substance. If the 
yolk of hen’s egg is treated with dilute hydrochloric acid, and the 
filtrate added to a clear solution of white of egg, a much heavier 
precipitate occurs than is produced by the action of hydrochloric acid 
alone. This precipitate shows all the properties of nuclein. 

If an alkaline solution of xanthine is added to a clear solution of 
white of egg also alkaline, a precipitate is obtained by adding the 
metaphosphoric acid in excess. After washing with cold water, and 
treatment with ammonia or boiling water, xanthine may be detected 
in either solution. ITuclein obtained from yeast behaves exactly like 
this. 

Gruanine, dissolTed in dilute sodium hydroxide, produces first a 
white, flocculent precipitate on the addition of metaphosphoric acid, 
which becomes crystalline on adding an excess of the precipitate. 
The flocculent precipitate contains guanine, metaphosphoric acid, and 
soda, whilst the crystalline precipitate consists of ‘pure guanine. 
Xanthine and guanine appear, therefore, to be merely mixed with the 
nuclein. Hypoxanthine, on the other hand, seems to he combined 
with some other substance, such as adenine or carniue, which accom¬ 
pany nuclein. J* W. L. 

Decomposition Products of Casein. By E. DaECBrsEL (7. pr. 
Chem. [2], 39, 425—429).—By treating casein with concentrated 
hydrochloric acid and stannous chloride, Hlasiwetz and Haberniann 
obtained leucine, tyrosine, glutamic acid, aspartic acid, ammonia, and 
a thick, uncrystallisable liquid; the author treated this liquid with 
phosphotuugstic acid, and obtained a precipitate which was washed 
with 5 per cent, sulphuric acid, and heated with baryta-water; the 
filtrate, after precipitating the excess of barium, was evaporated 
with hydrochloric acid. The hydrochloride^ C-7H44X20a0U, of a strong 
base was thus obtained; its platinochloride^ C^Erijr^OaPtOIg + 4HaO, 
forms long, reddish-yellow prisms. 

When alcoholic platinic chloride was added to the mother-liquor 
from the above hydrochloride, the platinochloridei CsHKXaOsChPtOli 
-h HaO, of another base, homologous v^ith the above, was obtained. 

The author considers that these bases form an important departure 
in tile investigation of the albuminoids. A. G, 
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Influence of “ Saccharin ” on Digestion. By Stift {Bled. 
Oentr.^ 18,458—460).—“ Saccharin^’ is not capable of being digested, 
but passes unchanged through the organism. In experiments macie 
by the author with himself, in which 3 grams of “ saccharin a day 
was taken, a slight purgative action was observed and afterwards a 
loss of appetite. To ascertain the action, if any, of “ saccharin on 
digestive ferments, experiments were made with meat, egg-albumin, 
casein, and pea-meal, with and without, the addition of “ saccha¬ 
rin.’* The presence of “ saccharin ” delayed the solution of the 
albuminoids, which was not complete after 12 hours’ contact with the 
gastric juice. The greater the amount of “ saccharin ’* present, the 
more marked was its action. Similar results were obtained with the 
pancreatic ferment and with diastase. As the whole process of 
digestion is a series of ferment-actions, “saccharin” must be con¬ 
sidered as a substance which interferes with digestion, and therefore 
injurious to health. N. H. M. 

Food of Larval Bees. By A. v. Planta (ZeU, physiol., Ghem., 
13, 652—561).—In a former communication (Abstr., 1888, 733), it 
was stated that the food of the larval drones was different during 
the first four days and the last four days of larval existence. The 
same is now found to be the case with the working bees. It 
was necessary to empty as many as 4000 cells in order to obtain 
sufEtcient material to work with. The queen bees have the same food 
throughout. < 

The composition of the food material is shown in the following 
table:— 




Prones. j 

Working-bees. 

Nitrogenous material.. 

45‘14 
13*55 
20-39 

i 

Under 

4 days. 
65*91 

11 ‘90 
9*57 

Over 

4 days. 
31*67 
4*74 
88-49 1 

Under | 
4 days. I 
53-38 
8-38 i 
18-09 ! 

Oyer 

4 days. 
27-87 
3*69 
44-98 

tifsose ............ 



The above numbers are percentages of dry material. 

The queen larvaa receive during the whole of their larval condition 
(seven days) a food which is already digested, and which is especially 
rich in proteids. 

The drone larvss receive, until the fourth day, a fully digested food 
which is even richer in prote'id than the queen’s food; no doubt'this 
is to hurry on development. After the fourth day, when the larvse 
are strong, the feeding bees are not so painstaking, they prepare only 
a small part of the food by digesting it, and add to it raw materials 
bx the of pollen grains and honey.* Among the factors in cans- 
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mg: tliis change of diet, intist he want of time; for dnring the months 
of May and June the bees have to feed daily 15,000—20,000 larvae. 

With regard to the working bees, much the same may be said, 
except that pollen grains are never added to the food after the fourth 
day, but the change in diet is produced simply by admixture with 
honey. This is probably because the cells of the larval workers are 
so small; there is no room for an accumulation of undigested pollen 
husks. 

This change which is made in the diet explains a pomt that has been 
apparently made practical use of in the lucrative trade in queen bees. 
This is, that if ‘ the queen is removed, a new queen is raised by en¬ 
larging the cell and altering the food of a working larva. If the 
working larva has, however, passed the fourth day, that is has begun 
to receive inferior food, it is impossible or difficult to rear a queen 
from it. {American Bee Joum.^ 1880, 550.) W. D. H. 

. Influence of Food on the Composition of Butter. By B. F. 
Lado {Bied. Oentr,, 18, 476—480; from Agricult. Science, 2, 251— 
256),-—The experiments were made with two Jersey and two native 
cows. The foods employed were hay, coarse ground rye, linseed 
cake, and wheat-bran. Tables are given showing the amounts and 
composition of foods iconsumed, yield and composition of nailk and 
composition of the butter. The coarse ground rye and the wheat- 
bran gave almost the same results, whilst linseed cake distinctly in¬ 
fluenced the composition of the butter, giving rise to an increase of 
3'5 per cent, of olein. III, H. M. 

Action of Carbohydrates on the Animal Organs. By P. 

Albebton*! {Ghent. Gevdr., 1889, 608—609, from Ann. Ghim, Fmm., 
9, 65— 88).—Experiments made both on man and on lower animals 
with a view to determine the action of the carbohydrates, glucose, 
maltose and saccharose on the animal economy, showed that their 
absorption into the blood is attended by an increased action of tbe 
pulse, to the extent of 15—20 beats per minute in the case of the dog, 
and from 6—8 beats in the case of a man. The pressure of the blood 
is also increased by about 15—20 mm. of mercury, and an increased 
action of the heart also atWnds the effects; the blood-vessels are 
enlarged and an increased quantity of blood, about double tbe 
normal, flows from them, and the rate of circulation is also much 
increased. Morphine and chloral prevent the action of the carbo¬ 
hydrates on the circulation. 

The author draws tbe conclusion that the carbohydrates are not to 
be viewed as a feeding material, but rather that they have an im¬ 
portant effect on the action of the heart. J. W. li. 

Haemoglobin in Blood passing to and from the Liver and 
, Spleen. By M. v. ‘Middbndorff {Ghem. Gerdt., 1889, 726—727, from 
Gmtr. Bhtjsiol., 1889, 752—754).—Experimenting with eats, the 
author found in seven instances that the venal blood of the liver was 
richer in bsemoglobin, and in other six instances poorer than the blood 
of tbe vena portse. Of the blood of the major mesenteric vein, and 
that of the vena portce, the latter was found in all of three instances 
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to contain a larger amount of liaemoglobin, the average being an 
excess of 6 per cent. Of tbe blood of the spleen, that taken from 
the gastrolienalic vein was found to be richer in lieemoglobin and 
mineral matter than tbe arterial blood. J. W. L. • 

Myoliseinatin, By C. A. MacMton physiol Ghem., 13, 
497 —499).—A reply to the criticisms of Levy (this vol, p. 633). 

Diamines ^Ptomaines) in Cystinuria. By L. v. UbbXnszky and 
E. Baumann {Zeil physiol Ghem., 13, 562—694).—A number of 
cystin calculi were removed by operation from a patient; during the 
year subsequent to the operation, the urine was examined, at intervals, 
and was found always to contain a certain quantity of sediment con¬ 
sisting of cystin crystals. 

During this time, also, diamines were found in the same urine; 
these belong to the class of substances called ptomaines, and the 
names cadarerine and putrescine were given to them by Brieger. 
Cadaverine, CsHuT^a, is identical with pentamethylenediamine (Laden- 
burg, Abstr., 1887, 125), and putrescine, C 4 Hi 2 N 2 , is no other than 
tetramethylenediaraine (this voL, p, 33). These substances were preci¬ 
pitated as benzoyl-compounds from tbe urine (Abstr., 1888,129(5), and 
then separated from one another by their diifferent solubilities in ether 
and alcohol. ^ 

Of the two alkaloids present in the urine, cadaverine was the more 
abundant. The quantity per di^m varied very much; on one occasion, 
0*24 gram of benzoyltetramethylenediamine and 0*42 gi^am of benzoyl- 
pentamethylenediamine, and on some other occasions the merest 
traces were obtained. 

Dupre and Bence Jones (Proc. Boy. 8oc., 15, 73) were tbe first to 
find an alkaloid substance in urine. Since then, the question has been 
often discussed whether the ptomaines formed by pntrefaction in the 
alimentary canal are partly reabsorbed and excreted in the urine; and 
although no observers (except Poucbet, Gompt. rend., 98, 1560) have 
been able to isolate such substances from the urine, many authors 
have ascribed the poisonous action of normal and patbological urine 
to their presence, Stadthagen (Zeit. hUn. Med., 16, Parts 5 and 6) has 
settled the question by showing that the poisonous substances in urine 
are inorganic potassium salts. 

Certainly diamines are absent both in normal urine and fmces ; they 
are also absent in cases of acute and oh)‘onio cystitis, and in tbe 
urine of patients sufiering from scarlatina, diphtheria, typhoid, 
pneumonia, peritonitis, and other suppurative processes. The urine 
and the blood of dogs contain no diamines. 

Brieger has shown that diamines are, however, formed in certain 
putrefactive processes, especially in cultivations of the cholera- 
bacillus, and the Finkler-Prior vibrio (Berl hlin. Woch., 1887, No. 44). 
The odour of cholera stools is undoubtedly due to pen tame thy iene- 
diamine. 

In two other cases of cystinuria Stadthagen and Brieger have found 
diamines in the urine, chiefly pentamethylenediamine (Arch, paihol 
Anat,, 116, Part 3). 
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Cholera and cystimiria have this one circumstance in common—the 
formation of diamines; and in both cases there is hat little doubt 
that they are formed by the agency of microbes. The feeces of the 
patient vrith which the present communication is more particularly 
concerned were examined, and about 0*5 gram per diem of the two 
bases was obtained, the tetramethylenediamine being by far the more 
abundant; this is the opposite to what is found in the urine. This 
is, however, what would be expected; Brieger showed that where 
diamines are produced, first pentamethylenediamine, and in the later 
stages of putrefaction tetrametylenediamine are formed. The penta- 
compound is here no doubt produced in the small intestine, absorbed, 
and then excreted in the urine ; the tetra-compound is not formed until 
the large intestine is reached, and so is found in greater abundance in 
the fseces. Diamines are absent in normal faeces, and in the stools of 
patients suffering from intestinal obstruction, typhoid, tubercular ulcer¬ 
ation of the intestines, <fec. Brieger and Stadthagen found diamines in 
the stools in their two cases of cystinuria. 

The absence of a characteristic odour in cases of cystinuria is due 
to the great dilution in the urine and faeces, or to the acid reaction of 
these materials, or it may be that the bases are not free but present in 
combination. More information is, however, still wanting as to the 
quantity of diamines present in cholera, and researches on the effect 
of f eeding animals on diamines are in progress. 

Researches on the amount of ethereal hydrogen sulphates in the 
urine of the same patient showed that their amount and relation to 
total sulphates was approximately normal; this shows that the 
bacteria which produce the diamines are not those that produce the 
usual putrefactive changes in the alimentary canal. 

By distilling albumin and peptone with alkalis, no trace of a 
diamine is discoverable. Only one product of metabolism is hitherto 
known which stands in a near relationship to them. This is the 
ornithine (diamidovaleric acid) of Jaffe (Ahstr., 18?8, 584 and 585). 
Brieger {Berl. hlin, Woch,^ 1887, l^o. 44) and Bocklisch (Abstr., 1887, 
742) showed that diamines appear in putrefying liquids after a long 
time, and that they are probably formed by oxidation processes from 
monamines. But they appear much more quickly in culrivations of 
the cholera-bacillus, and are probably really products of the meta¬ 
bolic activity of these organisms. 

If the formation of diainines in the alimentary canal of patients 
suffering from cystinuria is found to he constant, it may ultimately 
turn out that cystinuria or diaminuria is an infections disease. The 
bacteria, however, differ from most pathogenic bacteria in their pro¬ 
longed existence in the same individual, in this case they must have 
been present in the intestine for at least a year. 

These diamines are both poisons (for symptoms see v. Behring, 
JDeuL Tried, WocJi,, 14, No. 24 j Scheuerling, Malyhs Jahresb,^ ISSy, 
491; Fehleisen and Grawitz, Tirchow^s Arehiv, 110, 1) ; and the 
symptoms they produce are very similar to some of those of cholera 
(hesmorrhages and necrosis); but the muscular cramps and other 
prominent symptoms of that dise^e are doubtiess produced by other 
poisonous alkaloids (toxines, Brieger) not yet separated. The 

Ton; tm. " 5 
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absence of any local action of tbe diamines on tbe intestines in cases 
of cjstinnria is probably due to tbe same cause as tbe absence of 
odour, namely, that tbe free bases are absent, but are in tbe form of 
salts. 

In this case of cystinuria, cystin was not present in tbe infestinal 
contents. W. D. H. 

Relation of Ptomaines to Infectious Fevers. By A. P. Luff 
{Brit, Med. J., 2, 1?89, 193—194).—This preliminary communication 
states that in one case of typhoid fever, and in tbe urine collected 
from a number of scarlet fever patients, small quantities of alkaloids 
of doubtful nature were obtained. W. B. H. 

Protexd Poisons. By S. Martin (Brit. Med. J., 2, 1889,184—IS?). 
—It bas now been established that certain proteids are poisonous, 
but there are no chemical reactions that distinguish them from tbe 
non-poisonous proteids, A list of tbe poisonous proteids is as 
follows:— 

Animal. 

Snake poison. 

Serum albumin of fishes (eel, &c.) 

Albumoses and peptones: 

Proteids found in certain spiders. 

Wooldridge's tissue-fibrinogens. 

It is, however, with tbe poison of jequirity (Ahrus precatomis) that 
this communication is more particularly coucerned. This substance 
is employed in ophthalmic surgery to produce inflammation of the 
conjunctiva. Bacteria and alkaloids were carefully excluded, and the 
poisonous properties were found to reside in the proteids, of which 
there are two—a globulin and an albumose. 

Tbe globulin is soluble in a 15 per cent, sodium cbloride 
solution; it coagulates between ?5'^ and 80*^; it is precipitated by 
saturating its solution with sodium cbloride or magnesium sulphate. 
It belongs to tbe class of vegetable paraglobulins (Abstr., 1887, 607). 
Tbe albumose is soluble in water, is not precipitated by boiling ; it 
gives tbe characteristic nitric acid reaction of albumoses, and the 

biuret ” reaction. 

Both these proteids produce nearly tbe same effects, namely, local 
oedema and eccbymosis at tbe seat of inoculation, with ecchymoses 
in tbe serous membranes, and gastro-enteritis, tbe blood in many 
cases remaining fluid. Tbei’e is a gradual sleepiness, ending in coma, 
and rapid onset of rigor morUs. Both proteids have a remarkable 
lowering effect on the body temperature; tbe globulin produces 
rapid breathing, whilst tbe albumose does not have this effect to the 
same degree. 

The activity of both proteids is destroyed at a temperature below 
tbe boiling point of water; tbe globulin between 75^ and 80®, tbe 
albumose at 85°; temperatures below these points and above 50° 
diminish tbe poisonous activity. W. B. H. 


Vegetahle. 

Jequirity. 

Papain. 

Lupinotoxin (?), 
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Pormatioii of Glycerol in Alcoholic Fermentation. By L. y. 

UdrIhszkt {Zeit, physiol, Ghem.,, 13, 530—551).—412*6 grams of pure 
yeast wbieb contained 0*0729 of glycerol (estimated as a benzoyl-com- 
poTmd, Diez) was suspended in 1500 c.c. of water, and alcohol added 
until the amount present reached 12 per cent. The mixture was kept 
at 12—16° for 23 days. There was during this time no alcoholic fer¬ 
mentation, no sugar having been supplied to the yeast. The quantity 
of glycerol now found was 0*1576 gram, an increase of 116*05 per 
cent. 

The above is an instance of the experiments performed in order to 
solve the question as to the source of glycerol in the alcoholic fermen¬ 
tation of sugar. The conclusion finally drawn is that the newly 
formed glycerol could only have been derived from the substance 
of the yeast itself, probably from the lecithin it contains. It must 
be either a product of the metabolism of the yeast-cell, or is connected 
with the processes that accompany the death of the cell. Other 
experiments suhsequetitly showed that on the death of yeast there is 
a production of glycerol. 

It might be said that these experiments do not controvert Pasteur’s 
view that alcohol, carbonic anhydride, glycerol and snccinic acid are 
all derived from the sngar upon which the yeast acts {Ann, Ghim. 
Phys. [3], 18, 323), for it is possible that sngar is formed from the 
yeast itself, aud that this is subsequently fermented. If this was the 
case, there should be a simultaneous evolution of carbonic anhydride ; 
but this was not the case. The formation of glycerol is therefore not 
necessarily dependent on the alcoholic fermentation, for it may be 
formed independently of the production of alcohol, and is derived 
from the metabolic changes of the yeast-cells themselves. 

With regard to succinic acid, no experiments have as yet been made. 

W. D. H. 

Formation of Sugar and other substances in Yeast. By E. 
Salkowski (Z&it. physiol, Ghem,, 13, 506—588).—Chloroform water 
(5 c.c. of chloroform shaken with 1000 c.c. of water) is an excellent 
antiseptic medium (Deut, med, Wodh,, 1888, No. 16). On digesting 
yeast with chloroform water (1 part of yeast to 10 of chloroform 
water), self-fermentation does not occur at the temperature of 
the air, but the fiuid after some days contains sngar, leucine, and 
tyrosine, and substances of the xanthine-group. The formation of 
these substances is brought about by a 'fermentative process, for they 
are not found in preparations in which the yeast was first steriUsed. 
As the vital processes of the yeast plant are put a stop to by the 
antiseptic used, the formation of these materials must be the result of 
, the action of a soluble ferinent or enzyme. 

The sugar which is formed in this way forms a crystalline phenyl- 
hydrazine-derivative, melting at 204—205*^, reduces Eehling’s solu-' 
tion, is i*eadily fermentable with yeast, and is Issvorotatory. , The 
quantity of sugar amounted in the mean of 11 experiments to 6*48 
~^ ‘ ’ B » 2 
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per cent, of tlie dry weight of the yeast used, the minimnin "being 
4*24, and the maximum 8*81. It originates from the carhoh^^draie 
constituents of the yeast-cells. There is also in self-fermentation a 
diminution of the carbohydrates originally present. 

"With regard to the xanthine present, nearly all the miclein of the 
yeast is decomposed, and the xanthine formed is directly precipitable 
by silver solution. If the yeast be previously sterilised, the xanthine 
is present in smaller quantity in the extract, and is not directly pre- 
cipitable by silver solution, but only after boiling with acids. 

W. D. H. 

Oxidation in the Living Cell. By Pfeffer {Ann. Agronom., 16, 
234—236).—A dilute solution (1:100 or 1:1000) of hydrogen 
peroxide permeates the protoplasm in the cell sap withont interfering 
with the life of the cell. After immersion in this liquid, many tissues, 
such as the roots of a bean or the root-hairs of Triancea hogotensis^ 
become coloured red or brown, showing that the chromogenous 
substance has undergone oxidation; also some coloured tissues, like 
staminal hairs of Tradescmitia rapidly lose their colour, which is 
destroyed by oxidation. From these and similar experiments, the. 
author argues the absence of hydrogen peroxide, ozone, or nascent 
(atomic) oxygeu, from the cell contents, and that respiration is 
carried on by ordinary oxygen. Also the oxygen disengaged by 
green cells in sunlight is not active, for living Spirogyra may be 
exposed to sunlight in very weak potassium iodide and starch with¬ 
out causing any coloration, J. M. H. M. 

Reduction of Silver Nitrite by the Living Cell. By Pfeffer 
(Ann. Agronom., 15, 236—238, from Flora^ 1889,46—54).—The authox’ 
combats the view of Loew and Bokomy that this reduction is a 
special property of the living cell, and due to the “ active albumin ” 
in it. He cites the facts that many plants fail to give the reaction, 
that in some cases ebullition does not prevent it, that in Bpnogyra 
the reduction does not take place until long after the cells are dead. 
To explain those oases, where living cells effect the reduction and the 
same cells dead refuse to do so, the author points out that if the 
reaction be simply due to some reducing agent dissolved in the cell 
sap, then on the death of the cell the sap easily diffuses into the 
ambient water and carries away the reducing substance. Plugging a 
capillary tube with a little swollen gelatin and placing on one side 
a solution of tannin, and on the pther silver nitrate, he shows that 
the gelatin is coloured brownish-red in zones by the reduced silv^, 
presenting the appearance observed in the active cells. 

J. M. H. M. 

Solubility of the Constituents of Seeds. By W. Maxweli. 
(Amer. Ohem. 11, 354—357; compare Abstr., 1888, 170),—The 
author experimented on the seeds of Fi$um sativum^ Faba mlgaris, 
and Vida sativa, as follows50—^100 grams were treated with 
diastase solution (as a substitute for ptyaliu) until free from starch, 
washed, dried and weighed. Of the residue, one weighed portion 
(2 grams) was treated with pepsin solution, and another weighed 
;i^rtion with pepsin and trypsin solutions consecutively; the residue 
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in each case was washed, dried, weighed and the nitrogen determined 
in it by Kjeldahl's method. The following table gives the main 
results in percentages on the material dried at 100®. 



DissolTed by 

Nitrogenous matter in 

Diastase. 

Pepsin. 

Pepsin 

and 

Tiypsin. 

Original 

material. 

Pepsin 

residue. 

Pepsin and 
trypsin 
residue. 

Fimm satimm .... 

58-87 

24-87 1 

6-99 

4-151 

Hi 

0-091 

Faha vulgaris . 

57 -39 

24-77 

3-65 

4*477 


0-160 

Ttcia saliva . 

56*23 

28 -96 

2-04 

5*039 

H 

0*255 


When Faha vulgaris was treated with pepsin, without previous 
treatment with diastase, only 32 per cent, of the total seed matter 
was dissolved, and of this 25*33 per cent, consisted of albuminoids. 

In the common methods of determining albuminoids, the nucleins, 
being insoluble in water, are estimated as albaminoids, which are 
therefore too high. 

^ Comparison of results obtained by artificial digestion with trials 
with living animals confirms the value of laboratory experiments. 

A. a B. 

Patty Oil of Cyperus Esculentus. By 0. Hell and S, Twer- 
BOMEBOfT (Ber., 22, 1742—1745).—The tnbers of Oyperus esculentus^ 
the so-called earth-almond, contain, besides sugar, a considerable 
quantity (27*1 per cent.) of a fatty oil which can be isolated 
by extracting with light petroleum. (Compare Munoz y Luna, 
Annalen, 78, 370.} The crude product is yellowish and has a smell 
something like that of burnt sugar. When cooled below 0®, a small 
quantity of solid glycerides sepaiutes but immediately redissolves 
when the temperature is raised. The crude oil was saponified with 
alcoholic potash, and the resulting soap, after being purified by dis¬ 
solving it in water and reprecipitating with sodium chloride, was 
decomposed with lead acetate. The mixture of lead salts obtained in 
this way was boiled with ether; the extract was proved to contain 
oleic acid, but no other acid of the same series, whilst the residue, 
which formed only a small proportion of the mixture, consisted 
entirely of lead myristate or contained only very small quantities of 
other fatty acids. These experiments show that the fatty oil of 
Ggp^s esculentm consists principally of the glyceride of oleic acid, 
but also contains small quantities of the glyceride of myristic acid. 

P. S. K. 

Presence of Betaine and Oholine in the Seeds of Vicia 
Sativa. By E. Schulze (Ber., 22, 1827—1829).—Eitthausen has 
shown that vicine and. convieine occur in the seeds of Yida sativa 
(Abstr., 1881, 1158), and the author now finds that betaine and 
choline are also present in the proportiou of 11 to 12 grams of the 
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former and 3 to 3’5 grams of the latter in 20 kilos, of seed. In 
one experiment, choline platinochloride was obtained crystallised in 
octahedra instead of the ordinary orange-red prisms. W. P. W, 

Percentage of Carbonic Anhydride in the Air of Soils, By 

E. WoLLNT (Landw, Ver$uohs-8tat, 1889, 197—214).—This is a con¬ 
tinuation of previous experiments (Landiu, Versuchs-Stat., 1880, 373— 
391) in which it was shown that the formation of carbonic anhy¬ 
dride was hindered by the presence of vapour of chloroform, whereby 
the organisms which produce that gas were more or less destroyed. 
These statements have also been corroborated by Deherain, who how¬ 
ever, states bis belief that oxidation proceeds in addition as a purely 
chemical process. Wollny did not consider this conclusion was 
justified by the results, and so has undertaken new expeiiments with 
a view to settle the question, the action of heat and mercuric chlo¬ 
ride being employed as antiseptics, and every precaution taken to 
ensure accuracy. The results obtained may Be thus expressed: the 
amount of organic matter in the soil is no indication of the quantity 
of carbonic anhydride when the organic matter is in excess; the per¬ 
centage of carbonic anhydride is only proportional to the amount of 
organic matter when this is in small quantities, but when present in 
greater amounts, then the carbonic anhydride does increase, but to 
much less an extent, for the larger or smaller quantity of this gas in 
the air of the soil more or less reduces the activity of the organisims 
by whose agency the oxidation is produced. Water and temperature 
have a greater influence on the oxidation, and act in an opposite 
direction to that of the organic matter; the amount of free gas in 
the soil affords no indication either of the intensity of the action or 
for the amount of organic matter. 

The addition of liquid manure to the soil results in a reduction of 
the decomposition of the organic matter when the quantity of the 
salts therein contained is greater than that already present in 
the soil, but if the liquid manure is dilute and the absorptive power 
of the soil for salts is great then the decomposition is promoted. 
The data on which the author relies for his conclusions are all 
given in full. B. W. P. 

Decomposition of Organic Ammoniacal Compounds in 
Ensilage. By P, W. A. 'WohL(Landw. Versuclis-Siat.^ 1889,161—179), 
—Estimation of albuminoid and amido-nitrogen has been made in a 
' variety of silages, principally of maize, and the results are given in full 
detail. It appears that the loss of nutriment by ensiling maifee 
amounts on an average to 24 per cent., whilst tbe loss of albuminous 
matter amounts to one-third of the total nitrogenous matter in the 
original maize; the albuminoids decrease to 43'91 per cent., whilst 
the amides rise to 206^7 per cent., which calculated on the dry matter 
is equivalent to 4*78 and 1*02 I'espectively. Prom the evidence pro-^ 
dueed, it is clear that the loss of nitrogenous matter can?a|^t be 
referred to decomposition of the ammonwal compounds, hut is' due 
purely to the fermentation which occurs in the silo; further, this loss 
is in no way obviated by any amount of care which may be tak^n in 
thedr:^ing<>ftTie silage. 
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Simultaneous Estimation of Hydrogen and Nitrogen. By C. 
Geheeitbegk (Ber., 22, 1694—1696).—By a modification of tKe open 
tube Dninas’ metliod of estimating nitrogen, the antlior is able simal- 
taneoiisly to determine hydrogen. Between the comhnstion tube and 
the nitrogen eadiometer, a weighed calcium chloride tube is intro¬ 
duced. The other end of the combustion tube is closed with a cork 
carrying a three-way cock. One limb of this cock is connected with 
the carbonic anhydride generator, the other with an oxygen and air 
supply. The combustion tube is fiilled exactly as at present, except 
that care must be taken to mix the substance to be analysed inti¬ 
mately with copper oxide or lead chromate. The operation is first 
earri^ out exactly as for a nitrogen determination, but when this is 
finished, the nitrogen eudiometer is removed, and oxygen, and eventually 
air, tamed on. Of course the carbonic anhydride used must be dried, 
and it is preferable also to introduce a second (unweighed) calcium 
chloride tube between the weighed tube and the eudiometer. A 
number of test analyses have been made with good results. The 
method is of especial value in conjunction with Messenger’s wet 
method for the estimation of carbon (this vol,, p. 80). L. T. T. 

Eudiometric Investigation with Mixtures of Ammonia and 
0±ygen. By S. Neumakn {Ghem. Gentr. 1889, 754, from Math, 
mturw. Ber. an$ Ungam., 6,136—Ihl).—In the case of a mixture of 
ammonia and oxygen being exploded by passing the electric spark, 
an amount of ammonia equivalent to the oxygen is burned to nitrogen 
and water. If the oxygen is in excess, a small part of the nitrogen 
is oxidised, whilst in the event of the ammonia preponderating, a pax’t 
of the unbnmt ammonia suffers decomposition, owing to the heat of 
the explosion. If the pressure in the eudiometer be so far reduced 
that no explosion takes place, the ammonia may be burnt slowly. 

J. W. li. 

Estimation of Hydrogen Sulphide in Aqueous Solution. 
By G. Fausbr (Ohem.Cmtr., 1889, 754—755, from Math. naturw.Ber. 
ans Ungarn., 154—160).—The hydrogen sulphide, generated from 
antimony sulphide, was purified from hydrogen chloride by passing it 
over alum previously saturated with ammonia, and was then passed 
into hreshly boiled water. The vessel containing the aqueous solu¬ 
tion stood in another of water, by means of which it could be cooled 
or warmed as required. 

The determination of the bydrc^en sulphide is made as follows — 
The solution is delivered to the bottom of a flask containing a known 
quantity of a solution of bromine (prepared by acting on potassium 
bromate with hydi*ogen chloride in |w^ence of potassinm bromide), 
an excess of potassium iodide added, and the liberated iodine titrated 
with sodium thiosulphate., The following table contains the author’s 
tesults compared with Sohdnfeld’s. 
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Temperature. 

Coefficient obtained 
by Fauser. 

Coefficient obtained 
by ScbOnfeld. 

O'* 

4-6582 

4-3706 

6 

4-0407 

3 -9652 

10 

3 *4775 

3 *5858 

14 

8 -0674 

3 -3012 

15 

2-9902 

3 *2326 

20 

2-6105 

2 -9053 


From liis own results, the author calculates the following co¬ 
efficients 8° = 4-4109, 4" == 4-2630, 5" = 4-1206, 6“ = 3*9836, 
7° = 3-8521, 8° == 3-7261, 9" =3*6056, 10° = 3 4906, 11° = 3-3810, 
12'^ = 3-2769,13° = 3-1783,14“ = 3*0852,15° = 2*9976,16° = 2*9154, 
17° = 2-8387,18° = 2*7675,19° = 2-/018,20° = 2*6416, 21° = 2*5868. 

J. W. L. 

Detection of Phosplioric Acid of Mineral Origin. By J. 
SxoCKiiASA (Bied. Centr,, 18, 444—446).—Experiments made with 
various phosphates of animal and mineral origin show that v. Lorenz’s 
reaction (Bied, Oenir., 18,130) is not always trustworthy. 

N. H. M. 

New Apparatus for the Indirect Estimation of Carbonic 
Anhydride, By B. Sack (Ber., 22, 1007—10o9).—The author 
describes, with the aid of a diagram, a new form of apparatus for- the 
indirect estimation of carbonic anhydride. No stopcocks are em¬ 
ployed, and the apparatus is more stable and more easily washed than 
the ordinary form. F, S. K. 

Reduction of Barium Sulphate to Barium Sulphide on 
Ignition with Filter-paper. By C. W. Marsh (Chem. News, 59, 
309—310).—In a number of experiments, barium sulphate was 
ignited with the filter-paper, and after weighing, the ignited mass 
was treated first with water then with dilute hydrochloric acid. The 
solution, if it contained hydrogen sulphide, was treated with bromine, 
and then boiled to drive away excess of bromine, any barium in 
solution would be derived from barium sulphide in the ignited 
barium sulphate, and was estimated in the usual mannei\ In this 
way the author has proved conclusively that a cbusiderable proportion 
of the barium sulphate may be converted into barium sulphide during 
ignition with filter-paper, the quantity being less when the ignition 
is conducted in an open crucible. It is therefore, always desirable to 
treat the ignited mass with sulphuric acid and re-ignite. Hydt^ogen 
sulphide can sometimes even be detected on adding water to the mass 
after ignition with filter-paper. D. A. L, 

Estimation of Calcium and Magnesium in Crun-cotiion. 

By H- ScHiEHNiKO (Ohem. Omitr., 1889, 649, from Tidsskr, Ph Oh,^ 
1888, 353).—S to 5 grams of the gun-cotton are saturated in a crucible 
with a mixture of equal paits of ether and alcohol in which paraffin 
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hns been dissolved, and to which one-fourth of its volume of water is 
added. A small piece of paraffin is added to the mixture, and the 
mass is set on fire. The carbonised mass is then completely incine¬ 
rated over the blast lamp. The ash is dissolved in standard hydro¬ 
chloric acid, ammonium chloride added, and a known quantity of 
standard sodium hydroxide soluthm added in excess. The insoluble 
oxides of iron and aluminium and the silica are filtered off and weighed, 
whilst the dissolved magnesia and calcium oxide are estimated by 
titrating back again. J. W. L. 

Electrolytic Separation of Cadmium from Zinc. By E. E. 
Smith and L. K. Eeankel (Amer. Ohem . J., 11, 352—35S;.—The 
authors find that, by carefully regulating the current, cadmium may 
he separated from zinc in alkaline cyanide solution. In the first 
series of seven experiments, 0T817 gram of cadmium was present in 
each case, together with 0*2 gram of zinc in three cases; in the 
second series of nine experiments, 0*2426 gram of cadmium was 
present in each case together with 0*2 gram of zinc in six cases. In 
all the experiments, 4*5 grams of potassium cyanide and 200 c.c. of 
water were nsed; the current evolved 0*3 c.c. of water-gas per 
minute {?) ; and the time varied from 18 to 23 hours; in a longer 
time, the zinc begins to deposit with the cadmium. The errors in 
determining the cadmium varied from —0*27 to +0*60 per cent, of 
the amount present. A. G. B. 

Hampers Method for Estimating Cuprous Oxide in Metallic 
Copper. By E. P. Dewet (Ghenu Centr,, 1889, 707, from J. anal. 
Chem.^ 3, 33).—Having prepared a mixture of cuprous oxide and 
metallic copper, the author found that it contained 98‘12 copper, 
0*013 iron, and 1*867 oxygen per, cent, which corresponds with 83*317 
copper, 16*670 cuprous oxide, and 0*013 iron. Applying Hampers 
method to the estimation of this mixture, 24*44 per cent, cuprous 
oxide was found, whereas calculating (as the author suggests shouM 
be done) that all the copper in the form of the suboxide is precipitated 
as basic nitrate, 16*29 per cent, is found. As he, however, determined 
the composition of his mixture of copper and suboxide by taking the 
difference as equal to oxygen, there is some doubt as to the validity of 
his conclusion. J. W. L. 

Volumetric Estimation of Nickel. By P. Moore (GJiem. News, 
69, 292—293 5 compare this voL, p. 747).—The author finds that large 
quantities of ammonium salts and the presence of manganese inter¬ 
fere with the accuracy of the method of estimating mckel recom¬ 
mended by him (loo, oit). The following process is not affected by 
iron, aluminium, zinc, and small quantities of manganese. Excess of 
sodium pyrophosphate is afided to the slightly acid solution until the 
precipitate first formed redissolves, the solution is made slightly acid 
with hydrochloric acid, then distinctly alkaline with ammonia. 
Standard potassium cyanide (containing 22 to 25 grams per litre) is 
then run in until the bine colour disappears, cupric ferrocyanide is now 
added either dissolved in ammonium, oxalate or as emolsion, and the 
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titration continued in the presence of zinc until this colour disappears 
or, in absence of this metal, until the yellow colour appears. The 
results compare well with numbers obtained by electro-deposition. 

D. A. L. 

Volumetric Estimation of Gases dissolved in Water, By 
O. Petteesson (J5er., 22, 1434—1439).—Por the volumetric estima¬ 
tion of gases dissolved in water, the author employs an apparatus, a 
diagram of which is given, consisting essentially of a glass fraction¬ 
ating flask A, the size of which depends on the quantity of gas in 
the sample to be examined, connected with a graduated burette- 
shaped tube B of about 48 c.c. capacity. B is completely sur¬ 
rounded by a larger glass cylinder E, through which cold water 
can be made to circulate, and the upper extremity projects through 
the cylinder E and is provided with a stop-cock z ; the end of 
B finally becomes wider and serves as a funnel, t, for introducing 
the reagents. The side tube of the fliask A is provided with a bulb 
at the centre and is connected by means of india-rubber tubing with 
a cylindrical vessel C, of about 250 c.c. capacity. The volume of 
the whole apparatus (A -f B) up to where the cylindrical vessel 0 
joins the india-rubber tubing is ascertained to within 0*5 c.c. 

In making an analysis, a fresh sample of the water is mixed with 
dilute sulphuric acid (10 c.c.) and poured into C (z being open) until 
A and B are completely filled ; the tubing at the junction with 0 is 
then pinched to, and the excess of water poured out. The water in 
A is then heated, carefully at flirst, and finally kept in brisk ebullition 
for 10 minutes. At the end of the operation, a rapid sti^eam of cold 
water is passed through E, 0 is raised until the water in B and G is 
at the same level, and the volume of the gaseous mixture is noted, 
the temperature being indicated by a thermometer placed inside E. 
The carbonic anhydride is then absorbed by pouring a little soda into 
the funnel i, and opening the cock z so that some of the liquid 
flows into B, and the volume of the oxygeu is subsequently ascertained 
by absox'ption with an alkaline solution of pyrogalloL The residual 
gas consists of nitrogen alone, or of nitrogen and methane (compare 
p. 935) ; in the latter case, the funnel t is Ailed with water, and the 
gaseous mixture is passed into a suitable appax'atus and analysed in 
the usual manner. 

As soon as the water in B is cooled, the carbonic anhydidde is, to 
some extent, absorbed again. This error can be eliminated by read¬ 
ing the volume 5 and 10 minutes after turning on the cold water; the 
diflerence gives the volume of carbonic anhydride absorbed in the 
first five minutes* 

Experiments showed that the volume of carbonic anhydride found 
is 8 to 10 per cent less than the quantity actually present, as the whole 
cannot be expelled even by the most persistent boiling;, if, however, 
large quantities of sulphuric acid are added, the whole of the gas is 
driven but. , - 

As the contact of the water in 0 with the air might, in estimating 
oxygen and nitrogen, influence the results, the author employed another 
form of apparatus in which the atmosphere is completely excluded 
from,.the sample* The side-tub© of the flash forked, cm© 



ANALYTICAL, CHEMISTRY. 


1035 


limb aj being connected by india-rubber tubing with tbe vessel 
C as before, tbe other, y, with a glass cylinder P, which is con¬ 
nected with a cylindrical reservoir D. The sample is introduced 
as before, F having been previously filled with mercury up to the 
fork, and the limb y closed with a pinch-cock. The tubing connect¬ 
ing 0 with the limb x is then closed with a pinch-cock close to the 
fork, y is opened and the water in A, and finally also that which has 
been driven into F, heated to boiling as before. As sulphuric acid 
must not be added to the water, only oxygen and nitrogen can be 
estimated with this apparatus. The resets are within OT c.c. per 
litre. F. S. K. 

Estimation of Organic Nitrogen in Natural Waters by tbe 
K^eldabl Method. By T. M. Drown and H. ^Iartin News; 

59, 272—^276).—Taking into consideration the variable results 
obtained by different operators for albuminoid ammonia in waters, the 
authors conclnde that a simple and accurate method of estimating 
total or^mic nitrogen would be generally practised in place of it, and 
they find the Kjeldahl method answers the purpose well, 500 c.c. of 
the water is boiled in a round-bottomed, long-necked, 900 c.c. flask 
until 200 c.c. have distilled off, the “ free ammonia may be deter¬ 
mined in this distillate. When cool, 10 c.c. of pure concentrated 
sulphuric acid is added aud the remainder of the water boiled off 
cautiously, pulverised permanganate is now added (although it is 
doubtful if this is absolutely necessary) and then 200 c.c. of water 
free from ammonia. 100 c.c. of a solution, containing 200 grams of 
sodium hydroxide per litre, and which has been boiled with some 
permanganate, is run in, the flask adjusted to a tin-tube condenser, 
well shaken, and the distillation proceeded with, Nesslerising is 
preferred by the authors to titration. Nitrates aud nitrites have not 
been found to interfere with the accurate determination of organic 
nitrogen in these waters. Satisfactory results appear to have been 
obtained with various waters, even in the presence of added nitrates 
and nitrites. Experimental determinations have also been made with 
known quantities of ammonia, urea, uric acid, and naphthylamine, 
but no comparison has been instituted with the Frankland-Armstrong 
combustion method. D, A. L. 

Eapid Method of Analysing Water prior to its Softening for 
Technical Purposes, By L. Yignon {Bulh Soc* Ghim ^ 60, 598— 
604; compare Abstr,, 1888, 325).—In order to ascertain the quanti¬ 
ties of lime and of sodium carbonate necessary to soften water used 
for technical purposes, the author proposes to titrate 50 c.c. with a 
standard solution of calcium hydroxide, using alcoholic phenol- 
phthalein (10 drops) as an indicator. By this means, the amount of 
lime required to combine with the free carbonic anhydride and to 
precipitate the soluble hydrogen magnesium and hydrogen calcium 
carbonates is determined. To estimate the amount of sodium carbonate 
requisite to p3recipitate salts of calcium and magnesium other than 
acid carbonate, Iw c of the water is taken and exactly neutralised 
the standard calcium hydroxide solution, and the precipitated 
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carbonates are filtered off; to one-balf of the filtrate pbenolplitlialem 
is now* added, and sodium carbonate solution containing 1 gram 
per litre is run in until the reddening of the indicator is persistent. 

Tbe method is not very accurate in the presence of considerable 
quantifcies of magnesium sulphate or cbloride. T. G, N*. 

Estimation of Benzene-vapour in Coal-gas. By Berthelot 
(Bull. 8oe. Ohim., 50, 660—662).—The author refers to his discovery 
in 1876 that the illuminating power of the Paris gas is largely due to 
the presence of benzene-vapour (compare Abstr., 1876, ii, 183, and 
1877, ii, 447). To determine the amount of benzene-vapour in coal- 
gas by volumetric absorption, 20—26 c.c. of the gas measured over 
water is to be briskly agitated in a small flask with 1 c.c. of fuming 
nitric acid for half a minute at the most before final measuremenr. 
These conditions must be strictly observed, for otherwise the oxidis- 
able gaseous constituents are attacked, a circumstance, which the 
short period of contact with the acid, diluted as it is by the water 
moistening the walls of the vessel, almost entirely negatives, and suffi¬ 
ciently correct results are obtainable. (Vide Ann. Ohim. Phys. [6], 
X2, 2i^6.) T. G. N. 

Estimation of Sugar by Pebling^s Solution. By H. Oausse 
(Bull. 8oo. CMm.f 50, 626—626).—The author suggests the addition 
of 4 c.c. of a 6 per cent, solution of potassium ferrocyanide and 20 c.c. 
of water to each 10 c.c. of Pehling’s solution employed. On running 
in the sugar solution to the boiling mixture, the potassium ferro¬ 
cyanide dissolves the cuprous oxide as quickly as it is precipitated 
and forms a colourless solution, thus rendering the exact point of 
decolorisation more easily seen and preventing bumping. 

Potassium ferrocyanide appears to be without action on hot or cold 
Fehling’s solution. On cooling the liquid obtained, after titration, it 
turns brown and deposits colourless crystals which the author intends 
to study. T, G. N. 

Tin in Sugar. By T. L, Phipson (Chem. News, 59, 255—256).— 
Tin chloride appeal’s to be used for giving some classes of sugar a 
golden hue, a practice which, owing to the quantities employed, is 
objectionable, inasmuch as it has been shown that tin chloride is 
poisonous. This adulteration is estimated by dissolving the sugar 
in a large excess of water without separating any of the residue, 
acidifying with hydrochloric acid, treating with hydrogen sulphide, 
allowing to remain at least 48 hours, then washing out the pre¬ 
cipitate with ammonium sulphide, repi'ecipitating with just sufiSlcient 
hydrochloric acid, and ultimately weighing as oxide. ’ D. A. L. 

Estimation of Formaldehyde. By G. Losekann (Ber., 22, 
1565—1566).—In the titration of formaldehyde by Legler’s method 
(Abstr., 1883, 1035), the reaction is that expressed by the equation 
6H*OOH H- 4NHs = (OH2)6N4 rj- 6HaO. The hexamethyleneamine 
thus formed is mono-basic, and neutialises qne equivalent of aioid. 
calculating the results, therefore, bmpls- of formaldehyde were 
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present for every 3 mols. of ammonia seemingly used np, instead of 
for eveiy 4 mols. as stated by Legler. L. T. T. 

Estimation of Patty Acids from Butter. By B. Wollny 
{Chem. Centr.^ 1889, 397, from Milch Zeit, 17, 527).—6*25 srrams 
of butter-fat is weisrbed in an Erlenmeyer fiask of 300 c.c. 
capacity. 25 c.c. of alcoholic potash., -which is equal to 73—74 c.c. 
of N/2 sulphuric acid, is added, and the flask closed with a 
good stopper through which passes a tube, 10 mm, wide by 50 mm. 
long. The flask and contents are now heated for 20 minutes by 
means of a small flame which must not bring the soap solution to 
boiling. The flask is next cooled, and 150 c.c. of boiled, distilled 
water added. After complete solution of the soap, the solution is 
cooled to 15°, and 75 c.c. N/2 sulphuric acid added. The flask is 
closed with a stopper, aud the contents shaken briskly for a minute, 
when the insoluble fatty acids will form a curdy precipitate, and will 
allow of the ready filtration of the solution, of which latter 200 c.c. 
is filtered o:ff and titrated with barium hydroxide solution. A blank 
experiment made in exactly the same manner, only with the omission 
of the fat, determines the amount of sulphuric acid added in excess 
of the alcoholic po-fcash. Prom tbe amount of barium hydroxide 
solution used, the amount of fatty acids soluble in dilute alcohol may 
be calculated, J. W. L. 

Estimation of Pat in Milk. By P. Gt. Short (Bied, Cenfr,, 18, 
416—417).—20 c.c. of well-mixed milk is shaken in a tube with 
10 C.C. of a solution of 250 grams of soda and 300 grams of potash in 
1800 c.c. of water. The tubes used are of glass inch 

thick; the lower half, 5 inches long, is inch in diameter, the upper 
half has an internal diameter of ^ inch. A number of such tubes 
containing th^mixture of milk and alkali is heated in a suitable water- 
bath' until all the mixtures are uniform, which requires 1 to 2 
hours. The tubes are tbeu allowed to cool to 65®, and to each, 10 c.c. 
of a mixture of sulphuric and acetic (sp. gr. 1*047) acids (equal yols.) 
is gradually added. The acid is mixed with the milk by blowing air 
through by means of a thin, glass tube. The tubes are again heated 
iu boilirig water for an hour, then filled up to an inch from the top 
with hot water, and put back into the hot, but not boiling, water, 
and kept there for an hour, after which they are taken out and 
allowed to cool. The layer of fat is then measured with a millimetre 
measure, and the percentage of fat calculated by means of the formula 

100 ? ... - in which a is the length of the column of fat, 5 the 

d X e , 

value of 1 mm. in cubic centimetres, c the sp, gr. of the insoluble fatty 
acids X 100(=s 914), d the weight of the 20 c.c, of milk, and e the 
percentage of insoluble, fatty acids in the butter fat. 

Tbe method is easily performed, and gives more concordant results 
than the lactobutyrometer. N. H. M. 

Pree Alkali of Soap, By J. A. Wilson (OAem. 59, 280). 
-—^The author points out difficulties in the estimation of free alkali in 
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soap which contains both free glycex’ldes and free alkali (tins toI., 
p. 448). Neither the brine nor carbonic anhydride methods are trust¬ 
worthy, and when palm-nut or cocoa-nut oil has been used in making 
the soap, titration with soda is inaccurate for ascertaining the amount 
required to neutralise the fatty acids. Results with vaidous soaps 
are given, showing discrepancies between numbers obtained for 
alkali by titration and for alkali by titration of the insoluble fatty 
acids, and by alcohol test. Calico printers’ soap generally contains 
excess of acid,-which must be taken into consideration when titratino*. 

D, A. L.° 

Estimation of Aniline and Methylaniline. By F. Reyerdin 
and C. UE LA Harpe (Ber., 22, 1004—1006).—The methods at 
present employed for the quantitative analysis of a mixture of aniline, 
methylaniline and dimethylaniline are not sufi&ciently exact, but by 
the process described below the three bases can be accurately 
estimated. 

The aniline is first estimated by means of a standard solution of 
salt-R, 1 litre of which is equivalent to about 10 grams of napbtbol. 
7—8 grams of the basic mixture is dissolved in 28—80 c.c. of 
hydrochloric acid and the solution made up to 100 c.c. with water; 
10 c.c. of the resulting solution is diluted with water and ice, and 
diazotised with a quantity of sodium nitrite equivalent to the quantity 
of basic mixture present—supposing it to consist of aniline alone. 
The whole is then poured into a known volume of the standard salt-R 
solution, previously mixed with excess of sodium carbonate, and the 
dye which , is formed is precipitated with sodium chloride. The 
filtrate is then tested wifli diazohenzene and salt-R solution to 
ascertain which cpmpound is present in excess, and by repeated 
experiments the volume of the standard solution required to exactly 
precipitate the diazobeuzene is accurately determined. A mixture 
containing 10*76 per cent, of aniline gave 10*24—10*40 per cent, 

I—2 grams of the basic mixture placed in a fiask provided with a 
reSux condenser is mixed as quickly as possible with a known 
quantity (2—4 grams) of acetic anhydride, kept for half an hour 
at the ordinary temperature, then about 60 c.c. of water added, and 
the whole hailed for 46 minutes to decompose the excess of acetic 
anhydride. The cold solution is diluted to a known volume, and the 
acetic acid estimated by titrating with sodium carbonate, pbenol- 
phthalein being used as indicator. If the excess of acetic anhydride 
together with the quantity necessary to combine with the anUine 
(which has been previously determined) is subtracted from the, 
weight of acetic anhydride taken, the difference gives the quantity 
of anhydride which has combined with the methylaniline. The 
analysis of a mixture containing 10*42 per cent, of aniline, .10*97 per 
cent, of methylaniline, and 78*61 per cent, of dimethylaniline gave 
10*30,11*16, and 78*54 per cent, respectively. 

In estimating methylaniline as methylphenylnitrosaraine, varying 
quantities of nitromethylphenylnitrosamine, and sometimes also of 
paranitrodimethylaniline are formed according to the conditions of the 
experiment, tbefoi mer being produced in large quantities when excess 
of sodium nitrite is added to a cooled solution of methylaniline. 
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hjdrocliloride. The rdtrosonitrosamine can he distinguished from its 
oxidation product hj a reaction which is doubtless generally appli¬ 
cable to the detection of paranitroso-derivatives as well as nitrosamines 
and nitramines, A 50 per cent, acetic acid solution of the substance 
to be investigated is heated for some hours on the water-bath with 
gallic acid; if a nitrosonitrosamine be present, the gallocyano-reaction 
is produced, though only slowly, whilst the nitronitrosamine is with¬ 
out action, and the solution remains yellow. 

Fhenylmethylnitrosamine solidifies at 2°, or sometimes at an even 
higher temperature to moss-like needles which melt at about 12— 

Small quantities of tetramethyldiamidodiphenylmethane are formed 
when dimethylaniKne is kept for a long time at the ordinary tempe¬ 
rature with excess of acetic anhydride, but when it is warmed for 
several hours with anhydrous acetic acid considerable quantities 
(10—15 per cent.) of tetramethyldiamidodiphenylmethane are 
, formed. 

When aniline is boiled for two hours with excess of acetic an¬ 
hydride, diacetanilide is probably formed, but when aniline and 
methjdaniline are treated with cold acetic anhydride the monacetyl- 
derivatives are alone prodnced, and the reaction is at an end in a very 
short time, no secondary products being formed. F. S. K. 

The Knop-Hiifner Method of Estimating Urea. By R. Lothie 
(Zeit physiol. Ghem.^ 13, 500—505).—In the quantitative estimation 
of ^ urea by means of sodium hypobromite, a part of the nitrogen 
remains behind, and does not pass into the collecting tube. Part of 
tbis is oxidised to form nitric acid; another part remains unoxidised, 
and is present in such a form that on boiling with alkalis it is evolved 
as ammonia. 

Pauconier (Absfcr., 1880, 513) was the first who pointed out that 
nitric acid was formed; according to the method he employed, how¬ 
ever, he did not exclude the possibility of its formation by the action 
of potassium chlorate from unaltered urea, or a cyanate. In the 
present research the following method was employed: Urea was 
warmed with excess of barium hypobromite until gas ceased to come 
off; silver sulphate in excess was added to the liquid, by which 
means silver bromide, bromate, and oxide, barium sulphate, and 
perhaps some bromate were precipitated. Barium hydroxide was 
then added; silver oxide and barium sulphate were thus precipitated; 
excess of barium hydroxide was precipitated by carbonic anhydride 
and filtered off. The filtrate contained now only barium nitrate, the 
estimation of which showed that at least 3—4 per cent, of the 
nitrogen of the nrea had been oxidised to form nitric acid- This 
source of error can, however, be avoided by the addition of glucose 
tp the solution of urea, a>s it reduces nitric acid in staiu nascenti. 

There appears, however, to be no means of preventing the loss of 
I the remainder of the nitrogen- The nitrogen which is contained pro¬ 
bably either as a cyanate, or oyanurate, or as a Compound with 
sodium bromide or bromate, is driven off as ammonia on heating with 
alkali. The loss of nitrogen in this way amounts to about 1*5 per 
cent. 
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The amount of these losses varies, however, with the concentra¬ 
tion, temperature, presence of other substances in solution, and so 
forth; rendering the hypobromite method of estimating urea accu¬ 
rately, therefore, a most uncertain one. W. D, H. 

Estimation of Uric Acid in Human Urine. By W. Oamerer 
(Zeit, Biol, 26, 84—111).—The different methods which have been 
proposed by Salkowski, Ludwig, Haycraft, &c., are described and 
compared with one another in series of experiments with solutions of 
uric acid and with urine. As a result of these investigations, the 
following method is proposed :—The urine for the 24 hours, as fresh 
as possible and prefembly free from deposits, is mixed with a measured 
quantity of sodium hydroxide solution: the solution used should be 
from 0*4 to 1 gram to 500 c.c. of water. This causes a precipitate of 
phosphates : the uric acid remains in solution. The mixture is then 
brought to sp. gr. 1*010—1*011 by the addition of water. If, how¬ 
ever, the urine is rich in uric acid, the dilution must be greater; if 
poor, less. The urine in the first four hours after a meal contains 
nearly twice as much uric acid, and the urine of leuceemic patients 
twice or three times as much as the day’s urine of a healthy man. 
The night’s urine is poor in uric acid. To 300 c c. of the diluted 
urine, 50 c.c. of magnesia mixture is added. The magnesia mixture 
used is that recommended by Salkowski {Bfluger^s Archiv, 5, 3W), 
and consists of 1 part of crystalline magnesium sulphate, 2 parts of 
ammonium chloride, 4 parts of ammonia (sp.gr. 0*924), and 8 parts of 
water. The precipitate so prodnced is :^tered off. The first 30 c.c. 
is used for washing the measuring glass, the next 175 c.c. is used 
for analysis. It is placed in a beaker containing about 0*5 gram of 
finely divided calcium carbonate, and then about 5 c.c. of a 3 per cent, 
solution of silver nitrate is added. , In a few minutes the silver 
precipitate settles;' a little of the clear, supernatant fluid is removed 
and tested with nitric acid in order to ascertain that it contains silver. 
The pi'ecipitate is collected on a filter. The calcium carbonate pre*- 
vents any of it passing through the filter. It is wa.shed free from 
silver and chlorides, and dried. It is then placed in a combustion- 
tube and a nitrogen estimation made by Kjeldahl’s method. From 
this, the quantity of uric acid is calculated. 

In a previous communication, the relation of total uitrogen to the 
nitrogen from the urea was investigated (Abstr., 1888, 518); the 
difference is due to nitrogen from substances like ut-ic acid, creatinine, 
&c., grouped together under the term extractives. It is now found 
that in the 24 hours’ urine the relation of the nitrogen from uric acid 
to that in the total extractives is 1 : 7*4. W. U. H. 

Van Deen’s Test for Blood and Vitali’s Test for Pus, By E. 
V. Brucke {Monatsk, 10,129—143).—The author discusses the views 
of several investigators and gives minute directions, derived from 
their and his own observations, for the best methods of applying Van 
Dean’s and Vitali’s tests with tincture of guaiaoum and turpentine 
oil. / G. T. M. 
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Crystalline Form of Grape-sngar and of Optically Active 
Substances in General. By F. Becke {Monatsh., 10, 231—232).— 
Optically active substances cannot form crystals which possess either 
a plane of symmetry or a centre of symmetry. Investigations on the 
crystalline form of grape-sngar did not show the hemimorphism which, 
theoretically, was to be expected, bat the crystals of the hydrate, 
C6Hi 208 4- HoO, are hemimorphons ; the elements are a ; 6 : c = 
1*7350 : 1 : 1*9080 ^ = 97° 59'. Anhydrous grape-sngar crystallises 
in rhombic, hemihedric forms, and the axial relationship is a : 5 : c = 
0*704 : 1 : 0*335. A certain relationship between the two forms is 
shown by the_ existence of a zone with angles of about 60° in Jboth: 
hydrate lIO.IIO = 60° 24', anhydrous substance x(lll)*x(lll) = 
60° 26'. F. S. K. 

Electrical Behaviour of Platinum in Persulphuric Acid, and 
Ihe Galvanic Polarisation in the Formation of the Latter. 
By P. Bichaez {Zeit. physiTcal* Ghem., 4, 18 — 30). —The polarisation 
in the electrolysis of dilute sulphuric acid, which is due to the forma¬ 
tion of persulphuric acid, ozone, and hydrogen peroxide, gives rise to an 
electromotive force, the amount of which the author endeavoured to 
determine by that of the element Pt | H2S04,aq | E[2S208,aq | Ft. The 
formation of oxygen, however, at both plates, aud its occlusion, pre¬ 
vented this from being accomplished. In its place were therefore 
substituted the following comparisons:— 

Hg 1 HgoSOi I H2S04,aq 1 H2S208,aq ) Pt = 0*75 Daniel. 

Hg 1 Hg2S04 1 H2S04,aq ] Pt = 0’09—0*23 
and Zn ] H-.S04,aq [ H2S208,aq | Pt = 2*06 „ 

Zn 1 H2S04,aq [ Pt =: 1*31—1*54' „ 

from which is obtained as a mean value 

Pb I H2S04,aq | H2S208,aq | Pt = 0*61 „ 

This represents the electromotive force necessary to overcome polar¬ 
isation in the electrolytic cell. From the heat developed in the reaction 
H2S208,aq = 2H2S04,aq + O, the above may also be calculated, and 
the number 0*56 Dan. was, in fact, thus obtained. The agreement of 
the calculated and observed values in the above reaction points to the 
production of persulphuric acid as the primary electrolytic process, 
and this, is further confirmed by the high E.M.F. (greater thau that 
of the Grove’s cell) of the element in which zinc and persulphuric 
acid are employed. H. 0. 

The Bise xu the Zero Poiut of Mercurial Thermometers 
made of Jena Glass. By F. Ahum {Zdt anal Chem., 28, 

TOi*. 4i a 
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435—488)*—The variations in the zero point are exhibited most 
prominently by thermometers made of glass containing both sodium 
and potassium, glass containing only one of these alkalis being much 
less subject to the well known variations. Thermometers which show- 
only a small temporary depression of the zero point after heating, 
generally exhibit the slow permanent rise also to a very small extent. 
The author has had under observation some thermometers of Jena glass, 
containing zinc, calcium, sodium and aluminium, and boric and silicic 
acids. The zero point of each thermometer was observed a few weeks 
after manufacture, and again after an interval of one to three years. 
In no case was the rise more than 0*04^ and in some of those kept 
the longest it was only 0-01° or The temporary depression on 

sudden cooling after heating for half an hour at 100° is only 0’05° with 
Jena glass, and disappears in two or three days, whilst with some other 
glasses it amounts to 0*4°, and lasts for weeks, M. J. S. 

Heat of Combustion of Benzene and of other Hydrocarbons 
of the Aromatic Series. By F. Stohmann, C. Klebtir, and H* 
Langbein (/. 'pr. Qhem. [2], 40, 77—95; compare this voL, p. 929). 
—The authors have redetermined the heat of combustion of ben¬ 
zene, and find that their former value is correct (Abstr., 1886, 409; 
1887, 425, 427). They have also determined the following thermal 
values:— 

Heat of combustioii. Heat of formation. 

Calories. Calories. 

Durene, CioHi 4 ... 1393*9 + 29*1 

Pentamethylbenzene, CnHie... 1554*1 +31*9 

Hexamethylbenzene, CisHis-.. 1712*2 4-36*8 

Diphenyl, CigHio .. 1494*3 —19*8 

Kaphthalene, CjoHs.. 1233*6 —17*6, 

Anthracene, CuHio... ir)94*3 —33*3 

Phenanthrene, CuHio ........ 1693*5 —32*5 

The following conclusions may be drawn from these numbers:— 

(1.) The heat of conjbustion of the solid homologue of benzene 
increases, on an average, 155*1 Cals, for the addition of each methyl- 
group. 

(2.) The substitution of the phenyl-group for hydrogen in benzene, 
to form diphenyl, increases the heat of combustion by 717*0 Cals. 

(3.) The displacement of a hydrogen atom in the hydrogen molecule 
by the phenyl-group makes the heat of combustion of the benzene 
molecule thus formed 718*5 Cals, higher than that of the hydrogen 
molecule. 

(4.) The formation of diphenyl from benzene, with separation of 
two atoms of hydrogen, talces place without any apparent thermal 
effect. 

(5.) The thermal values of anthracene and phenanthrene are prac¬ 
tically identical. 

(6.) The conversion of benzene into naphthalene and naphthalene 
into anthi’acene raises the heat of combustion some 458 Cals, in each 
case. A. Gr. B. 








GENERAL ANB PHYSICAL CHEMISTRY. 


1043 


Heats of Dissolution and Formation of Hydrated Metallic 
Chlorides, By P. Saba-Tier (BitlL 8oc. Ghim. [3], 1, 90—91; com¬ 
pare this vol., p. 1049).—These values are for 1 mol. of salt dissolved 
in 300 to 600 


CaCl 2 ,H.O at 21-5*^. 

SrCh,2HoO at 21-5° 
M^Cl2,5H.>0 at 19-6°.. 
i(3MuCh,oH20) at 21“ 
PeClo,2HoO at 20“.... 
^(Pe,01fi,5H,()) at 20“ 
boCh,2H.O at 23*5° .. 
]SriCl2,2H.>0 at 21*5°... 
„ at 19-5“ .. 


develops +11*75 Cal. 

„ +3*30 „ 

„ -h6*40 „ 

,, +9*10 „ 

„ +8*70 ,, 

„ +14*00 „ 

„ +9*85 „ 

„ +10*45 „ 

„ +10*30 „ 


and the heats of dissolution of the above chlorides, whether effloresced 
or crystallised from hydrochloric acid, correspond. 

Al 2 Cl 6 , 12 H 20 dissolved in 900 H 2 O at 15*5° develops +26*4 ca1s. 
Heat of formation of hydrates which are stable in a dry vacuum. 
H 2 O is calculated as solid. ^ 


CaOh + H 2 O ...... develops +4*20 Cal. each H 2 O = +4*20 Cal. 

SrCU + 2H,a. „ +5*20 „ „ +2*60 „ 

MgCh + 5 H 2 O. „ +22*30 „ „ +4*40 „ 

^(AhCy + 4 H 2 O .. „ +36*60 „ „ +9*1 „ 

MnCl2 + -l^a^'**** » +4*5 ,, 5, +2*70 „ 

+ 2 H 2 O...... ,, +6*4 ,, ,, -+*3*20 „ 

KPe,01e) + i(5H,0) „ +4*8 „ „ +2*80 „• 

C 0 CI 2 + 2B^O .. +5*7 „ „ +2*85 „ 

mCh + 2B.,0 . „ +5*95 „ „ +2*95 „ 


Heat of formation of hydrates which are unstable in a dry 
vacunnx:— 


CaChjHsO + 5 H 2 O.develops +9*00 Cal. eachH20 +1*8 Cal. 

SrGk2H,0 + 4HoO. „ +4*50 „ „ +1*1 


MgGl2,5H30 + HsO ...... 

MnOkKSHsO) + K^HsO). 

FeCl2,2HaO + 2HaO. 

CuOla + 2 H 2 O. 

Co01,,2H20 + 4 H 2 O. 

KiCl 2 , 2 HijO + 4H2O. 


+ 2-00 



+ 2-0 

S? 

+4-20 



+1-8 


+2-60 



+ 1-3 


+ 8-70 


53 

+ 1-8 

33 

+6-95 

»> 


+ 1-7 

33 

+6-90 

?? 

5S 

+ 1-5 

33 


These thermochemical results are therefore in complete accordauee 
with the relative stability of the hydrates. T. G, N. 

Apparatus for Cryoseopical Investigations, By H; t. EIlobu- 
KOfE {Zeit, jphydhal, Oliem,^ 4, 10—17).—The apparatus in question, 
enables the experimenter to perform a number of successive experi¬ 
ments rapidly and with great accuracy. It is, however, somewhat 
complicated, and cannot be described without the sketch which accom¬ 
panies the paper. H, 0. 


4 fit 2 
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Specific Gravities of Aqueous Solutions. By G. T. Geklach 
(Zeit, anal Ghem., 28, 466—524; see also Abstr., 1888,894). —The 
author gives uumoroas tables of the specific gravities of salt solutions, 
and deduces the following conclusions from them:— 

1. The water of crystallisation of salts always occupies in solution 
the same volume as an equal weight of solvent water. 

2. When a salt crystallises with several proportions of water, the 
smaller the number of molecules of water of crystallisation, the greater 
is the space each molecule occupies in the solid form. 

3. It would therefore appear that salts in solution are not in com¬ 
bination with water of crystallisation, but that the union takes place 
in the act of solidification. 

4. On mixing equal volumes of two solutions containing the pro¬ 
portions for the formation of a double salt, a very insignificant 
contraction occurs. 

5. Since the solubility of double salts is often very different from 
that of their constituent salts, it would appear that these double salts 
have a real existence in solution, 

6. The differences in the molecular volumes of salts of analogous 
elements and similar constitution are equal to the differences between 
their molecular weights, 

7. The molecular volume of a substance in aqueous solution dimin¬ 

ishes with increasing concentration of solut'on. In different solvents 
the molecular volumes of the dissolved substance are not identical, 
but always closely approximate. M. J. S. 

Constitution of Salt Solutions inferred from their Beha¬ 
viour to Carbonic Anhydride. By J. Setschbhoff (Zeit. physihaL 
Ghem,^ 4, 117 —125), — The aqueous solutions of salts of the strong 
acids absorb carbonic anhydride in accordance with Dalton’s law 
under pressures of less than ^ atm.; but the absorption coefficients of 
the salt solutions are smaller than those of water at the same tem¬ 
peratures, and invariably increase with dilntion. The numerical law 

which this increase follows is expressed by the equation y ae 
y being the absorption* coeflB.cient of the salt solution, a that of water 
at the same temperature, os the volume of the solution, which varies 
with the dilution, and k a constant; this law, however, is an approxi¬ 
mation, and not absolutely correct. The study of the behaviour of 
salt solutions towards cai’bonic anhydride also leads the author to the 
conclusion that a salt solution is a very weak chemical compound of 
the salt and water. The gas reacts simultaneously with the water 
and the distributed salt, and both reactions are to regarded as of 
chemical nature. In its reaction with the water, the gas has to over¬ 
come the attraction of the latter for the salt, and the reaction with 
the salt may be regarded as an endeavour to displace a poi'tion of the 
acid which is associated with the base. H. 0. 

Heat of Dissociation and Influence of Temperature on the 
Dissociation ot Electrolytes. By S. Arrhenius (Zeit^ physihal 
Ghein,) 4, 96—116).—The author measures the oonductiyities of 
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yarions electrolytes in dilute solutions at 18** and 52®, and by means 
of the formula (1 4- • 34) calcnlates the mean tempera¬ 

ture coelficients, between those temperatures. The temperature 
coefficients of the more dissociated electrolytes are generally smaller 
the greater the conductivity. Hence the conductivities approach one 
another as the temperature rises. The change in the coefficients with 
the strength of the solution is not great as long as the latter remains 
small. 

By means of the conductivity at twodiifferent temperatures, the heat 
of dissociation of an electrolyte can be calculated. This last is, per 
gram-molecule, 1*945 x 3*35 x T^cilogio hjdt -{- 1*945 T, and in order 
to calculate d logio Jc/dt, the values of k, the constant of dissociation, 
for two diSerent temperatures must be known; these are obtained 
from the conductivities. A number of calculated values of the heats 
of dissociation of various electrolytes are given. It is notewoi'thy 
that the majority of these are negative quantities. 

The heats of dissociation being known, it is possible to calculate 
also the heat of neutralisation, the assumption as to the mechanism 
of the process in dilute solution being similar to that made by 
Ostwald (this vol., p. 931). Thus, if of the acid, base, and resulting 
salt the fractions di, and dg are dissociated, and the con*esponding 
heats of dissociation are Wi, Wa, and Ws, that of water being x, the 
heat of neutralisation of an acid by a base in dilute solution is 
given by— 

_ (1 ^ - (1 - d^)W, (I ^ d3)W3. 

The heats of neutralisation of a number of acids by sodium 
hydroxide are given as calculated by the above formula, and are in 
very fair agreement with the observed values. 

From the dissociation theory, it can be shown that the conductivity 
at any temperature = Aie”*^^ (1 + at), where Ai represents the 
amount of dissociation at the temperature to, h is constant, and a is 
the temperature coefficient. The function X^ becomes a maximum 
when (1 ■+■ at)h =: a, so that above this temperafeure the conductivity 
decreases, that is, the temperature coefficient becomes negative. The 
maximum, was calculated for hypophosphorous acid at 57°, and for 
phosphoric acid at 78°, and by direct observation it was found that 
the conductivity in the first case reaches a maximum at about 55®, 
and in the second ease at 75°. The above is an additional confirma¬ 
tion of the truth of the dissociation theory. H. 0. 

Statical and Dynamical Methods of Measuring the Vapour 
Pressures of Chemically Combined and of Adsorbed Water. 
By W. MdlIiEB-Eezbach {Zeit physikaL Ohem., 4,1—9).—Owing to 
the diffierences in the results obtained for the vapour pressures of 
some solid salts as measured by the statical and by his dynamical 
method, particularly in the case of Bescceur and Mathurin’s observa¬ 
tions on some of the alums, the author is led to a careful comparison 
of the two methods. He finds that both methods are in many respects 
equally trustworthy and accurate, but in the case of the statical 
method a difficulty arises, owing to the incomplete absorption of an 
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excess of aqueous vapour by tke solid salt, so that the pressure of 
decomposition cannot be exactly determined. In ihe case of potasb 
alum, for instance, this is particularly noticeable, for, although the 
salt ceases to lose water when the relative pressure at 30° is above 
0'085, the pressure must be raised to 0 * 2 G befoi'e the salt will again 
take up water. The difference for other salts is not, however, quite 
as great as for this. H. G. 

Diffusion of Acids and Bases into One Another. By 
J. Stefan (Monatsh., 10, 201—219).—^When very dilute ammonia is 
placed over a column of dilute hydrochloric acid, the surface of sepa¬ 
ration between the acid and the alkaline liquids remains well defined, 
as can be easily observed if the solutions are coloured with litmus, but 
the region occupied by the acid gradually extends upwards. In one 
experiment, a solution containing 1 gram-molecule of hydrochloric 
acid per litre was covered with a solution of ammonia containing 
one-sixteenth of a gram-molecule; the surface of separation rose 8 ' 2 , 
16*5, and 24*5 mm. in one, four, and nine hours respectively, the rise 
being proportional to the square root of the time during which diffu¬ 
sion takes place. With the same hydrochloric acid, employing a 
solution Off ammonia containing ^ gram-mol., the surface of separation 
rose 5, 9*9, and 14*7 mm. in one, four, and nine hours respectively. 

When a solution containing 1 gram-mol. of ammonia is employed, 
the region occupied by the acid extends upwards, rising 1*2, 2*3, and 
3*5 mm. in one, four, and nine hours respectively, but when the 
ammonia is four times as concentrated, the surface of separation 
gradually sinks, and the depression is 1*2, 2*5, and 3*8 mm. in one, 
four, and nine hours respectively. If ammonia of a certain con¬ 
centration were employed, the surface of separation would remain 
stationary. The concentration of the ammonia which would fulfil 
this condition would lie somewhere between that of the solutions 
employed in the last two experiments; the exact strength cannot be 
ascertained experimentally except with great difficulty, but it can be 
shown mathematically that the surface of separation would remain 
stationary if solutions of 1 moL of hydrochloidc acid and 1*8 mol. of 
ammonia respectively were employed. 

The phenomena described above are determined by the relative 
concentrations of the acid and alkaline solutions; they are inde¬ 
pendent of their absolute values, at any rate as long as the latter are 
not very large. 

Similar experiments were made with solutions containing 2 gram- 
mols. of hydrochloric acid and 0*5 gram-mol. of ammonia respectively. 
The region occupied by the acid extended 5, 9*9, and 14*8 mm, 
upwards in one, four, and nine hours’ time» 

When the hydrochloric acid solution contains only - 5 ^ gram-moL, 
and the ammonia 1 moh, the surface of separation falls 3 9, S% and 
1T9 mm. in one, four, and nine hours respectively; with solutions 
containing 1*5 gram-mol. of hydrochloric acid and 12 gram-mols. of 
ammonia respectively, the surface of separation fails 8*9, 8*4, and 
11*6 mm. in the same times. In those expenments in which the 
,region occupied by the ammuniaoal liquid extends downwards, the 
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two solutions <3o not remain so sharply separated, and the surface of 
separation is often irregular. 

In one experiment with solutions containing 1 gram-mol. of soda 
and -yV gram-mol. of acetic acid respectively, the region occupied by 
the alkaline liquid extended 5*8, 11 *6, and 17'4 mm. upwards in one, 
four, and nine hours, and 28*5, 40*5, and 49*7 mm. in one, two, and 
three days respectively. 

The apparatus employed in these experiments consists of two 
graduated glass tubes (120 mm. in len^h, 7 mm. in internal and 
23 mm. in external diameter), fixed, with their open ends turned 
towards each other, on a perpendicular brass stand, so that they can 
be moved up and down or rotated round the stand. The open ends 
have grouud edges, the other extremities being closed with glass 
plates, fastened on with cement. The underneath tube is filled in situ ; 
the other is filled, then inverted, and any liquid w*hich falls oul3 
replaced with a small pipette. At the commencement of the experi¬ 
ment the open ends of the two tubes are brought to the same 
level, and they are then rotated until the one is exactly over fehe 
other. 

The author discusses the phenomena of diffusion mathematically, 
and, from the data given above, the coefficient of diffusion of ammonia 
is found to be 0*92, and that of hydrochloric acid 3*02. 

From observations made in a similar manner with ammonia and 
various acids, the diffusion coefficients are found to be as follows:— 
Nitric acid, 2*93; sulphuric acid, 1*82; oxalic acid, 1'14; and acetic 
acid, 0*88. In all the experiments, solutions containing one equiva¬ 
lent of the acid and one-sixteenth of an equivalent of ammonia respec¬ 
tively were employed- In two experiments in which solutions of one 
equivalent of base and one-sixteenth of an equivalent of acetic acid 
were employed, the diffusion coefficient of potash was found to be 
0*73, and that of soda 1*57. The above values are for the temperature 
of 21". 

The diffusion coefficients of hydrochloric acid, nitric acid, and 
sulphuric acid are considerably larger than those found by Scheffer 
(Zeit physikal, Ghem,, 2, 390—^04) by the ordinary methods, but the 
results are not comparable, as Scheffer experimented at lower 
temperatures; the coefficients found for the other substances agree 
bettei', and in some cases very well. The diffusion coefficients found 
for the three acids named above, and those of potash and soda, are 
in the same ratio as the molecular conductivities of these electrolytes 
as determined by Kohlrausch; but the coefficients of oxalic acid, 
acetic acid, and ammonia are larger than they should be if they 
followed the same rule. The diffusion coefficients, and those values 
which are termed the coefficients of chemical affinity, also stand 
in a direct relation to one another. F. S. K. 

Molecular Volumes of Aromatic .Compoiuxds. By S. Feitleb 
(Zeit, physikal. Ghem.y 4, 66—88),—The compounds examined were 
chloro-, bromo-, and iodo-benzene, and the chloro- and bromo-toluenes. 
In each case the volume was determined as a function of the pressure, 
that is, vapour-tension of the liquid, this being preferred to referring 
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botli quantities to the same temperature, as differences in pressure 
are more easily measured than those in temperature. Great care was 
expended in the preparation of perfectly pure material, the method 
of preparation and purification of each compound being given in 
detail in the paper. 

Putting the results in curve form, with volumes as ordinates and 
pressures as abscissae, the similarity of the curves with those obtained 
by ISTeubeck (Abstr., 1888, 895) is at once noticeable. The curve for 
bromobenzene lies nearer that for chlorobenzene than that for iodo- 
benzene. Of the three isomeric chloro- and bromo-toluenes, the 
ortho-compound has always the smallest, and the para-compound the 
greatest, molecular volume. That of the meta-compound lies between, 
but nearer to that of the para- than to that of the ortho-compound. 
This relation holds for all pressures, and agrees with that found by 
Neubeck for other toluene-derivatives. 

If, in a series of similar constituted compounds, the molecular 
volume of the original be subtracted from that of the substituted 
compound, the molecular volume of the substituent less that of 
hydrogen is obtained. B^or one and the same substituent, the num¬ 
bers thus found differ considerably in different compounds. Taking 
the volumes occupied by the different groups, less hydrogen, in the 
benzene-derivatives as the standard, then the substitution of an 
amido-, chloro-, methyl-, bromo-, or nitro-group in toluene in the 
ortho-position brings about a mean decrease iu the volume of the 
group less that of hydrogen of 2*4 units. In the meta-position, the 
influence of the methyl-group on the volume of the substituent is 
already much smaller, and in the para-position is scarcely appreciable, 

H. C. 

Gas Generator with Continuous Removal of the Exhausted 
Solution. By T, Breyek (Zeit ami. Chem., 28, .438—440).—The 
solid from which the gas is prepared is contained in a wide cylinder 
drawn out below to a moderately narrow tube. This tube passes through 
a cork in a small, wide-mouthed bottle, whilst a second tube passing 
through the same cork is connected by rubber tubing to a hook¬ 
shaped glass tube hanging over the lip of a flask which can be placed 
at any elevation. The decomposing liquid is supplied from a higher 
reservoir by means of a stopcock tube passing through the cork in 
the top of the wide cylinder, through which also the gas delivery tube 
passes. To use the apparatus, the wide-mouthed bottle is filled with 
water, and the flask is raised as far as possible. The acid is then 
allowed to drop in. The pressure of the gas forces the water up 
in the rubber tube. When the gas begins to bubble through the 
wash bottle and the liquid on which it is to act, the flask is lowered 
until the water just begins to overflow into it. As the exhausted 
acid rises in the generating cylinder, its pressure drives over more 
water into the flask, and its level is thus maintained constant. 

M. J. S, 
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Hydrated Metallic CMorides. Bj P, Sabatier (Bull Soc, CMm, 
[S], 1, 88—90).—Tke following crystalline chlorides haye been pre¬ 
pared :— 

CtiC 13 , 2 H.O; MnGl2,4H.O; PeCMH.O; Pe3Ch,12F,0; 

Am,,12^,0; CaC].,6H,0; Sr 0 l 2 , 6 H 30 ; MgCl3,6H20; 

OoOls^OHaO; ]5sriGl2,6H,0; 

and when placed in a vacunm for three months at 20° over snlphuric 
acid respectively yielded:— 

CnCU; 3 ]^Inai 3 , 6 H 30 ; FeCl 2 . 2 H 20 ; Pe^CkoHcO ; 

Al 2 Cl 6 , 12 H 20 (not altered) ; CaCh^HoO; SrCl 2 , 2 HoO; 

Mg0l2,5H20; CoCl2,2H20 ; MCl2,2H20. 

When ferrotis, nickeious, manganons, sfirmfinm, and magnesinm 
chlorides are crystallised from hydrochloric acid, the crystals obtained 
have the formnlse last given. T. G, N. 

Basic Zinc-ammonimn Carbonate. By G. Kassxes (Arch, 
Pharm, [S], 27, 678—678).—A feeble electric current was passed 
throngh an ammonium carbonate solution, the positive pole (anode) 
being a zinc rod. After some time, transparent, needle-shaped 
crystals appeared on the surface of the liquid, and later a ’white 
powder was deposited in the vessel. The compound was insoluble in 
water j potassium hydroxide caused a copious evolution of ammonia, 
and acids disengaged much carbonic anhydride. There was no 
change on heating it at 150°, but at a higher temperature water was 
expelled and also ammonia. Analysis gave ZnO 66*01, NHs 4*26, 
COs 21*07, H 2 O 8*28, total 99*62; which approximates to the formula 
82n0,hrH4*0H,2C02 -f H 2 O. Further consideration leads to the view 
that the substance is a basic zinc carbonate in which the hydrogen of 
a basic group (■—ZnOH) is displaced by ammonium. J. T. 

Halogen-mercuric Acids. By G. Feumahn (Monaislu, XO, 236 — 
241).—The halogen-mercurio acids are obtained in a crystalline con¬ 
dition when the halogen acid is saturated with the corresponding 
halogen-mercury salt and the solution kept at a low temperature over 
sulphuric acid and calcium oxide. The saturated solutions are most 
quickly prepared by gently warming excess of the mercury salt with 
the halogen acid aud filtering the cold solution through asbestos. 
The crystalline compounds obtained at temperatures varying from 0° 
to —4° gave on analysis results corresponding with the general 
formula HHgX^ whei'e X = halogen. In one experiment, when 
the temperature fell to —12° crystals of a chloro- and a bromo- 
derivative were obtained, the analysis of which showed that they had 
the general formula HnHgX* *, in crystalline form and in their other 
properties, however, they resembled the compounds of the formula 
HHgXa. 

The halogen-mercuric acids are vety readily decomposed by mois¬ 
ture and by heat, so that, as they cannot be analysed in the usual 
waj,t proportion of mercury to halogen only was determined. 
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Ttey probably contain water of crystallisation, as, even when dried 
for a long time in the air, they still retain moisture. On beating, the 
crystals melt partially; the water of crystallisation probably serving 
as a solvent for some of tbe salt. When dry hydrogen chloride is 
passed for 1-^ hours over mercuric chloride cooled in a mixture of 
snow and salt, the increase in weight is only 0’0021 gram, a fact 
which is further evidence in support of this view. 

Chloro-mercuric acid, HHgCls, crystallises in long, transparent 
needles (compare Davy, KrmcUGhnelin^ 1875, 3, 797). 

Bromo-mercuric acid, HHgBra, resembles the preceding compound 
in appearance (compare Lowig, ihid.^ 1875, 3, 781). 

lodo-mercuric acid, HHgIs, crystallises in yellow needles (compare 
Boullay, Ann, Ghhn. JPfiys., 34, 840). P. S. K. 

Mercury Oxychlorides. By K. Thummel (Arch, Fharm, [3], 
27, 589—605).—Roncher (J. pr. Ghem.^ 49, 1850, 377) indicates 
16 oxychlorides, but only five of these can be considered as definite 
compounds, namely : — the oxydiohloride, B!gO, 2 HgOl 2 ; monoxy¬ 
chloride, HgOjHgCh; dioxjchloride, 2 HgO,HgCl 3 ; trioxychloride, 
SHgOjHgCh; and tetroxychloride, 4HgO,HgCls. All others are 
either modifications or mixtures of these oxychlorides. The oxy¬ 
diohloride is produced in all mercuric chloride solutions when these 
are treated with oxide, but its ready decomposition hinders its 
separation from these solutions. It can be obtained by heating on 
the water-bath a mixture of 1 part of yellow or red oxide and 
10 parts of chloride with 60 parts water, and stirring until no more 
of the light yellow powder consisting of the oxychloride separates ; 
this is washed and dried, and then washed with ether free from 
alcohol and water, to remove any residual chloride. It forms a 
fine, pale-yel!ow powder which under the microscope appears as 
small, colourless, polyhedml crystals. Cold alcohol and warm water 
decompose it with separation of the dioxychloride. Sodium hydroxide 
solution separates red oxide. The monoxychloride has not yet 
been isolated; it is, however, present in all solutions of the alkali 
hydrogen carbonates which contain mercuric chloride. As the mon- 
oxychloride is less soinble in water than the chloride, precipitates 
appear as soon as the solution contains less than 20 mols. of hydrogen 
sodium carbonate or 45 mols. hydrogen potassium carbonate to 

1 mol. of mercuric chloride. The monoxychloride, however, does 
not come down as such, but as trioxychloride. The dioxychloride 
is known' in two modifications. The red variety appears when 

2 mols, of hydrogen sodium carbonate and 1 mol. of merourio 
chloride are brought together in solution. The red precipi¬ 
tate appears under the microscope as ruby-red, four-sided plates. 
Alkaline carbonates or chlorides convert it into tetroxychloride. On 
heating the dry powder, it is converted into the polymeric black 
dioxychloride. This hlack variety is produced by adding mercuric 
oxide to a hot mercuric chloride solution, or on mixing equivalents 
of red oxide and of chloride solution in the cold; also when the tri- 
oxychloride is treated with mercuric chloride solution in the cold. 
Trioxychloride is decomposed by heat into black dioxychloride and 
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brown tetroxycliloride. Tbe black compound, wbicb appears as 
black rhombic plates under the microscope, yields a dark reddish- 
brown powder. Alkaline carbonates and chlorides do not decom¬ 
pose it’; sodium hydroxide separates red oxide, whilst the red 
dioxychloride gives yellow oxide under tbe same conditions. The tri¬ 
oxychloride appears as a yellow precipitate when an alkaline carbonate 
or hydrogen carbonate is added to mercuric chloride solution; but 
excess of alkali or of chloride readily converts it into brown tetr- 
oxychloride or red dioxyehloride. The pure trioxychloride may be 
prepared by treating freshly precipitated yellow oxide or w^ashed red 
oxide with mercuric chloride solution. In the first case the product is 
light yellow, and with potassium hydroxide gives yellow oxide; in 
the second case it is reddish-yellow, and gives the red oxide with 
potash. Under the microscope, the pale yellow compound appears as 
pale yellow needles, the red compound as truncated prisms. The 
substance becomes dark brown when powdered, and black when 
heated to a temperature below lOO'^. It is decomposed into di- and 
tetra-oxychloride when warmed with water. Exposure to light 
blackens it, and the crystalline substance (reddish or light yellow) is 
converted into dioxychloride by treatment with mercuric chloride. 
Millon (Arc/i. Fliarm., 23, 962) has obtained a red modification of 
trioxychloride, whitjh is also easily decomposed. The tetroxychloride 
appears either as a brown, amorphous powder, or crystallises in brown, 
radish-brown to bronze, six-sided plates. The amorphous variety is 
obtained by precipitating mercuric chloride solution with hydrogen 
potassium carbonate (HgOh; 30 to 35 KHCO3), or by the addition of 
normal carbonate to a boiling chloride solution. The crystallised 
variety is produced by precipitating the chloride in the cold with 
hydrogen alkali carbonate, by beating concentrated alkali monoxy¬ 
chloride solutions, or by agitating aqueous chloride solution with red 
oxide (1 : 6). Both amorphous and crystalHue varieties give the 
yellow oxide on treatment with potash lye. All the oxychlorides 
when heated give sublimates containing both mercuric and mercurous 
chlorides. Alcohol and ether in the cold, and water on warming, 
extract chlorides containing oxygen. J. T. 

Specific Gravity and Composition of Tin-Lead Alloys. By 
0. Kleinstuck {Arch. Phann. [3], 27, 628—640).—The conclu¬ 
sion arrived at is that the sp. gr. of tin alloys, as calculated from 
their composition, on the supposition that no volume change results 
from alloying, does not widely vary from the sp, gr. determined 
experimentally. J. T. 

A ITew Tin Oxide. By W. Spbiko (Bull. See. Chim. [3], 1, 
180—182). —Hydrated barium dioxide is added in excess to a hydro¬ 
chloric acid solution of stannous chloride, and the turbid liquid thus 
produced is dialysed until barium chloride no longer passes through 
the membrane. The colloid residue, after evapoi‘ation ondhe water- 
bath, yields a white mass whose formula, determined by direct esti¬ 
mation of both water and oxygen, is H 2 Sn 307 ; it may be regarded 
as the derivative of a perstannio anhydride, SnOs, resulting from the 
following reactions:— 
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SnCls + BaOs = SnOClj + BaO; 

S11OCI2 "h Ba02 ^ S11O3 + BaCla. 

The author proposes to continue this research. T. G, -IN'. 

Behaviour of Metastannic Acid to Bismuth and Iron 
Oxides. By C. Lep^z and L. Stouch (Monatsh., 10, 288—294).—In 
the estimation of tin in alloys, oxidation to metastannic acid is the 
most convenient method, but Rose has shown (^Ann, Fhys. Ohem.^ 112, 
164) that when other feebly basic metals are present the metastannic 
acid formed contains considerable quantities of such metals. Rose 
states that when bismuth is present, the ignited residue contains the 
oxide of that metal, and is of a reddish-yellow colour. The authors 
have carefully repeated Rose’s work and find that the metastannic 
precipitate sometimes contains as much as 12 per cent, of bismuth 
which cannot be washed out, but the residues obtained were always 
yellowish-white in colour and not reddish-yellow. It is pretty certain 
that the bismuth is' mainly present as bismuth stannate. 

Rose also states that when iron is present in small quantities the 
metastannic acid precipitated contains iron, but that when any con¬ 
siderable quantity of iron is present both the tin and iron remain in 
solution. Experimenting on this point, the authors found that when 
tin was digested with a solution of iron in excess of nitric acid, it was 
dissolved to the extent of 2 and even 3 atoms of tin to 1 atom of iron, 
forming yellow solutions. Solutions containing more than 2 atoms of 
tin were unstable, but solutions containing 2 atoms or less of tin to 1 
of iron could be boiled and even evaporated to dryness in a vacuum. 
In these solutions, concentoted niti-ic acid produced a yellowish- 
precipitate, which, however, redissolved on dilution. Strong hydro¬ 
chloric acid caused a similar precipitate which dissolved in excess of 
the precipitant. Sulphuric acid and alkaline sulphates cause a per¬ 
manent precipitate. Alkaline nitrates and chlorides, acetic acid, and 
ammonium tarti*ate are without action, but free tartaric acid causes a 
precipitate on warming. Potassium permanganate is not decolorised 
by the solution, bvt the solution itself is decolorised by stannous 
chloride. From different solutions, the authors have obtained by 
evaporation in a vacuum three different compounds giving numhei*s 
corresponding with the formula l' 8 (Sn 0 >,H 20 ) + Fe 203 ,i' 81 ^ 205 ; 
4 (Sn 03 ,H 20 ) + Fe 203 ,lTNa 03 ; and 6 (Sn 02 ,H 20 ) + Fe 203 ,l‘ 6 N 205 . 
The reactions of these solutions show that the iron is present 
in the ferric state, but do not decide whether the tin is in the 
form of metastannic acid or whether, as the authors believe probable, 
in the form of a soluble orthostannic acid. The nitric acid evidently 
foimivS an essential part of the compounds. When a mixtui'e of 
stannic and ferric hydrates is precipitated from the mixed nitrates by 
a slight excess of ammonia and the precipitate washed free from 
ammonium chloride, the precipitate (still retaining a, trace of free 
ammonia) dissolves in water to a clear solution. If the last tr4ce of 
ammonia is removed by dialysis the solution gelatinises, but the 
addition of a trace of ammonia again causes complete solution. Any 
salts added to these solutions cause immediate precipitation. 
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On mixing solations of soluble ferric hydrate and soluble stannic 
hydrate, immediate precipitation of both metallic oxides takes place. 

Chromic nitrate is similar in its action to ferric nitrate; ceric 
nitrate dissolves, at most, traces of tin; aluminium, uranium, cobalt, 
nickel, and copper nitrates do not dissolve metastannic acid. When tin 
is strongly heated with ferric sniphate and excess of strong sulphuric 
acid until a part of the acid is volatilised, the whole allowed to cool, 
and then treated with cold water, a considerable quantity of tin goes 
into solution. When this solution is heated, the tin is precipitated. 
If tin, however, is digested with an acid solution of ferric sulphate 
either at 100° or at the ordinary temperature, no tin is dissolved. 

When the acid ferri-stannic solutions are treated with hydrogen 
sulphide in the cold, no precipitation takes place for some time, and 
then only one of sulphur, and it is necessary to heat the solution to 
cause precipitatiou of stannic sulphide, which then contains iron. 
The separation of the iron and tin is, however, at once efected by 
ammonium sulphide in presence of ammonium chloride. 

L. T. T. 

Stannic Snlpliide and, TMostannic Acid, By L. Stokch 
(Monatsh., 10, 255—282).—The author noticed that if ammonium 
oxalate is added to a solution of stannic chloride, the precipitate 
produced by hydrogen sulphide is reddish-brown. When aqueous 
hydrogen sulphide is used as the precipitant, the solution first 
becomes intensely yellow to yeliowisb-red, and from this the reddish- 
brown precipitate gradually separates. Other oxalates give the same 
result. Experiments were then made to test whether this property 
w'as a peculiarity of oxalic acid or common to other acids. For this 
purpose, various acids were added to a solution of sodium thio- 
stannate, prepared by saturating a solution of sodium stannate with 
hydrogen sulphide. Hydrochloric, sulphuric, and dichloracetic 
acids caused an immediate precipitation of yellow stannic sulphide, 
bat oxalic, phosphoric, monochloracetic, tartaric, citric, succinic, and 
acetic acids produced brownish-yellow solutions, from which reddish- 
brown precipitates separated more or less slowly. These results 
showed that this reaction was dependent on the affinity (avidity) of 
the acid, those causing precipitation having affinities ranging, accord¬ 
ing to Ostwald, from 25—100 (HGl = 100), the avidities of those 
which did not determine precipitation of the yellow sulphide being 
below 20. 

The brown precipitates contained only slightly naore sulphur than 
corresponded with the formula SnSi, and did not appear to be homo¬ 
geneous. Attempts to isolate the compound formed proved unavailing. 
When a dilute solution of oxalic acid is added to a solution of sodium 
thiostannate in quantity only just sufficient to neutralise the sodium, 
a deep yellow solution is produced which gradually changes to leddish- 
brown, but remains clear for hours, and may be partially concen¬ 
trated before separation of the reddish-brown precipitate occurs, 
Acetic and oxalic acids produce no immediate precipitates from this 
solution. Ammonia and potash gradually decolorise it, as do sodium 
and ammonium carbonates, ammonium cHoride, and sodium acetate, 
although more slowly. Many salts and strong acids cause pre- 
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cipitation. As the substance formed could not be isolated, the 
author estimated the ratio of sulphur to tin in this solution after the 
free hydrogen sulphide had been removed by a current of air. The 
result showed the presence of 3 atoms of sulphur to one of tin. 
The author therefore concludes that thiostannic acid, HaSnSg, is present 
in this solution. It is also probably present in small quantities in 
the brown precipitate. 

Kuhn (Amialen, 89, 114) describes the formation of thiostannic 
acid as an olive-brown precipitate when a concentrated solution of 
sodium thiostannate is decomposed by hydrochloric or acetic acid. 
The author has repeated these experiments and obtained brown pre¬ 
cipitates, bat these never contained more sulphur than that required 
by the ratio Sn : S = 1 : 2-19, and therefore they were not the pure 
thio-acid, but mixtui’es of it with the sulphide. L. T. T, 


Mineralogical Chemistry. 


Eock from Colorado, coBtaining Sodium-amphibole, Astro- 
phyllite, Pyroohlorite, and Zircon. By A. Lacroix (Oimpt rend,, 
109, 89-^1).—This rock occurs in veins in the granite of the region 
round about San Peter’s Dome, Cheyenne Canon, and El Paso, in 
Colorado. Sometimes it is very coarsely crystalline like pegmatite; 
sometimes it is finely crystalline. The constituent minerals are sodium- 
amphibole or riebeckite, astrophyllite, pyrochlorite, fluorite, zircon, 
biotite, microcline, albite, anorthite, and quartz. The rock very 
closely resembles the granite in the Island of Socotra, and a rock 
found by Le Yerrier in Corsica. The ampbibole in the Colorado 
rock, the riebeckite of Socotra, and the arfvedsonite of Greenland 
differ mainly in the relation between the ferrous and ferric oxides, 
and are identical in optical propei4ies. The optical properties of the 
sshropbyllite, which sometimes occurs in ciystals 15 cm. long, are 
identical with those of the astrophyllite of Langesundf jord. Zircon 
is very abundant, the crystals reaching 1 cm. in length, and is 
accompanied by cubic crystals which seem to consist of pyrochlorite. 
Albite is abundant and forms small lamellae flattened along (010), 
but the microcline has to a considerable extent undergone alteration. 
Quartz is distributed throughout the rock, sometimes in small granules, 
sometimes in large platy masses. C. H. B. 

Mineral Water of the Ottili Spring, Suhl, Thuringia. By 
E. Eeichabdt {Arch, Pkarm, [3], 27, 645—649).—The water of an 
older spring in the same locality was described by the author in 1878 
(Arch, PJiarm,^ 214, 252). The temperature of the new spring is 
13*1°, of the old one 12*5®; the reaction is neutral. Sp. gr. at 9® 
= 1*0096, another sample later at 25^ = 1*0075; old spring at 20® 
= 1*0074^ Total solids dried at 100® 14’d4, 14^26 grams per litre. 
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The analysis of tlie old spring water is tere given for tbe purpose 
of comparison, the results being expressed in grams per litre:— 



New spring. 

Old sprint 

Chlorine. 

6*8496 

4-7720 

Bromine. 

0-0369 

0-0051 

Iodine. 

0*00021 

trace 

Sulphuric anhydride. 

0-2918 

0*2027 

Calcium oxide. 

2-4360 

1*5749 

Magnesium oxide. 

0-0078 

0-0681 

Barium oxide.... 

0-00012 

0-0016 

Strontium oxide... 

0*00016 

0-0013 

Iron oxide. 

0-00019 

0*0003 

Manganous oxide. 

0-00009 

0-0005 

Aluminium oxide.... 

0-0 

0-0 

Sodium... 

2-5507 

1-6449 

Potassium . 

0-0863 

0-3130 

Rubidium... 

trace 

trace 

Caesium . 

if 

55 

Lithium .. 

0*0044 

0-0027 

Silicic anhydride.... 

0*0117 

0-0125 

Organic matter. 

0*0340 

0-0500 

Oarbouio anhydride. 

0*0414 

0-0844 

Pree carbonic anhydride at 13T° 

and 760 mm. 

= 5-/8 c.c. 


J. T. 


Organic Chemistry. 

Mamifacture of Iodoform, By H. Soillxot and H. Eayraud 
{BulL Soc. CJiim* [3], 1, 3—4).—^When a slight excess of a dilute 
solution of sodium hypochlorite is added to potassium iodide 
(50 parts), acetone (6 parts), and sodinm hydi'oxide (2 parts), pre¬ 
viously dissolved in cold water (1 or 2 litres), iodoform is precipitated 
in almost theoretical amount, according to the equations:— 

KI + NTaClO = KIO -f FaCl; 

CHs-CO'CHs + 3KIO = CHI 3 -h CH,-GOOK + SlTTTa 

The presence of considerable quantities of neutral alkaline salts 
does not aflPect the reaction, and the process can be applied to kelp 
lyes from which the snlphides and sulphites have been removed. 

T. G. N. 

Eeduction of Copper Salts by Sugars. By MoimET (BulL Soc. 
Gkim, [ 8 ], 1, 83—85).—A saturated solution of saccharose precipi¬ 
tates crystals of metallic copper from copper sulphate, inversion 
preceding. After some time, the whole of the copper is thrown 
down. 
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Lactose and dextrose react similarlj but more slowljr; reduction 
occurs at all temperatures, but is favoured by beating. 

Cupropotassic solution is reduced by a concentrated saccharose 
solution to cuprous oxide, and after prolonged boiling to amorphous 
metallic copper; in the case of lactose and dextrose, a short ebullition 
determines complete reduction to the metallic state. T. G. N. 

Chlorination of Ethyl Acetoacetate. By 1. Ossipoff {Bvlt Soc. 
Chim. [3], 1, 165—166).—The author -wishes to reserve to himself 
the research which he has begun on the influence of tempemture on 
the chlorination of ethyl acetoacetate. Up to the present his results 
are as follows:— 

At 18—20”, a monochlorinated-derivative, boiling at 192—198” 
and containing 20T8 Cl per cent., is alone obtained. 

At 50°, three chlorinated-derivatives are produced:— 

(1.) Boiling at 208—212” containing 34T6 Cl per cent. 

(2.) Boiling at 214—217” „ 37*11 „ „ 

(3.) Boiling at 217—230” „ 53‘31 „ „ 

At 100”, a single chlorinated-derivative is formed, boiling at 
208—212”. T. G. N. 

Electrolysis of Solutions of Organic Potassium Salts and 
of Molten Potassium Acetate. By Lassar Corn (Annalen, 251, 
335 —359).—Concentrated solutions of various potassium salts were 
exposed to the action of a galvanic current of four or eight small zinc- 
platinum elements. The solutions were placed in a beaker containing 
a small porous cell; one electrode dipped into the solution in the 
cell, and the second electrode was immersed in the solution sur¬ 
rounding the cell. Potassium bromacetate is reduced to acetic 
acid ; carbonic anhydride is liberated at the positive pole, and when 
the solution becomes acid bromine is liberated. ITo hydrogen escapes 
at the negative pole until the greater part of the bromacetic acid 
is reduced to acetic acid. Potassium Moraoetate yields analogous 
results. cL>>Bromopropionic acid yields a small quantity of hydrogen, 
carbonic anhydride, bromine, and a small quantity of hydrocarbon 
bromine-derivatives. Dibromaoeiic acid gives off hydrogen at the 
negative pole, and cai'bonic anhydride and bromine at the positive. 
Bromosuccinic acid is reduced to succinic acid, whilst carbonic 
anhydride mixed with carbonic oxide is set free at the positive pole. 
When the solution surrounding the positive electrode becomes acid, 
pure carbonic anhydride and bromine are liberated; after a time, 
oxygen is also evolved. A small quantity of fumaric acid is formed 
during the operation. 

JDihromosuccinic acid is successively reduced to bromosuccinic 
acid and succinic acid; carbonic anhydride is set free, but no 
bromine is liberated. Isodihromosuccinic acid yields succinic acid, 
carbonic anhydride, and bromine. Bromofumaric acid yields succinic 
acid and carbonic anhydride, but no bromine. 

Isosnccinic acid is most conveniently prepared by acting on 
potassium «-bromopropionate with potassium cyanide, the product 
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being converted into potassium isosucciuate by boiling with potas¬ 
sium hydroxide. On electrolysis, potassium isosuccmate evolves 
hydrogen, carbonic anhydride, and oxygen. Bromisomccmic acid 
crystallises in transparent plates, and melts with decomposition at 
180®. The acid begins to decompose at 95°. The hanimi salt^ 
BaCiH 3 Br 04 + 2 H 2 O, crystallises in needles. Tlie potassium salt is 
decomposed by electi*olysis, yielding isosuccinic aciii, carbonic anhy¬ 
dride, and bromine. Bibrormsosucehi ic actd melts at 101°, and is soluble 
in alcohol, ether, and water, but the aqueous solution is decomposed by 
boiling. The potassium salt is deliquescent: the barium salt contains 
2 mols. H 2 O, and crystallises in needles. The acid is decomposed by 
electrolysis into isosnccinic acid, hydrogen, bromine, and carbonic 
anhydi’ide. The potassium salts of benzoic, phthalic, and the hydroxy- 
benzoic acids are decomposed by electrolysis, yielding hydrogen at the 
negative, and carbonic oxide, oxygen, carbonic anhydnde, and phthalic, 
benzoic, or the hydrobenzoic acids at the positive pole. Molten potas¬ 
sium acetate, on electrolysis, yields carbon and equal volumes ot* 
hydrogen and marsh gas at the negative pole, and pure carbonic 
anhydride at the positive. W. C. W, 

Geometrical Constitution of the Crotonic Acids and of their 
Halogen Substitution-products. By A. Michael (/. pr. Ghem. [2], 
40, 29—4<4).—reply by the author to the counter-criticisms of 
J. WisHcenus published in a paper of the above title in Annalen^ 248 
(this Yol., p. 286; see also Abstr.*, 1868,1147 and 1176). 

A. G. B. 

Action of Hydriodic Acid on the Crotonic Acids. By A. 
Michael and P. Pbeeb (J. pr, Ghem, [2], 40, 95—96).—^According 
to Hemiliau, hydriodic acid acts on solid crotonic acid to form much 
solid a-iodobuiyric acid and a little fluid /3-iodobutyric acid, a result 
contrary to the rule that the halogen unites with the relatively most 
positive of the unsaturated carbon-atoms of crotonic acid. 

The authors have treated solid crotonic acid with strong and weak 
hydriodic acid, both hot and cold, but have obtained in each case well 
crystallised ^-iodobntyrio acid of low melting point as the only 
product. When /3-iodobatyric acid is heated with an excess of soda 
solution, it yields solid crotonic acid. 

Fluid allocrotonic acid, which can be obtained perfectly pure by 
distillation out of contact with air, gives the same ^-iodobutyric acid, 
and not a fluid acid as stated by Fittig and Alberti. A. G. B. 

Composition of Solid Animal and Vegetable Fats. By R. 
Benedxkt and K. Hazuba (Monatsh,^ 10, 358—-856).—Hazura^'and 
others have shown that all vegetable oils seem to contain linoleic 
acid. The authors have now examined palm-oil and also cacao-butter, 
and find linoleic acid in both, whilst oleic acid alone could be 
obtained from the numerous solid and liquid fats and oils of animal 
origin which they and others have previously examined. Lard and 
tallow also gave the same result. The authors believe this will 
enable the analyst to decide whether commercial oleic acid or elain 

TOL. LVI. ^ 4 h 
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—tlie liquid acid obtained in soap making — is of vegetable or 
animal origin. If of vegetable origin, it will yield sativic acid on 
oxidation by potassium permanganate, if of animal origin, dihydroxy- 
stearic acid will be formed. L. T. T. 

Non-dr 37 ing Oils. By K. Haztjra and A. Grussneb (Monatsh., 10, 
242—249).—Eartk-mit oil was saponified wit-b alcobolic potasb, the 
solution poured into a large quantity of cold water, neutralised with 
acetic acid, and treated with lead acetate ; tbe precipitated lead salts 
were pressed and extracted first with cold (A), then with warm (B) 
ether, and the acids precipitated from the extracts separately with 
dilute sulphuric acid. 

The mixture of acids (60 grams) obtained from the cold ethereal 
extract A was oxidised with potassium permanganate, the filtered 
solution acidified with dilute sulphuric acid, and the dry precipitate 
extracted with ether. The insoluble residue (Ai, 45 grams) consisted 
of dihydroxystearic acid and sativic acid (7 grams), which were sepa* 
rated by extracting the mixture with boiling water, and the portion 
soluble in ether, A 2 , was treated as described below. 

The mixture of acids (70 grams) obtained from the hot ethereal 
extract B was oxidised with potassium permanganate, the acid pre¬ 
cipitated fipom the filtrate and treated with ether 5 the residue (Bi, 
45 grams) yielded the same products as A^, namely, sativic acid and 
dihydroxystearic acid. 

The portion soluble in ether (Ba, 14 grams) was mixed with the 
solution A 2 , obtained as described above, and the acids fractionally 
crystallised from alcohol. The first three fractions were washed wifch 
ether and recrystallised from alcohol; the product, which melted at 
122—124'’, was much more readily soluble in ether and alcohol than 
dihydroxystearic aoi'd, and probably consisted principally of di- 
hydroxypalmitio acid (m. p. 116®), The analysis gave results 
agreeing with those required by a mixture of dihydroxypalmitie acid 
and dihydroxystearic acid, so that the oxidation-products of the 
acids present in Aa and Ba consist probably of the two acids just 
named. 

An acid melting at 45®, which probably consisted principally of 
hypog^ic acid, was isolated from earth-nut oil by Gdasmann and 
Scheven’s method (Annalen, 94, 230), but it seems that this acid can 
be isolated by their method only when a large quantity is , present in 
the sample. 

The above experiments show that, on oxidation, the unsaturated 
fatty acids of earth-uut oil yield sativic acid, dihydroxystearic acid, 
and dihydroxypalmitie acid, so that the unsaturated acids contained 
in tbe oil itself are linoleic acid and oleic acid, and probably hyppgasic 
acid. Earth-nut oil from different sonrees contains variable quanti¬ 
ties of hypogmic acid. 

The liquid fatty acids of oil of almonds and of oil of sesame were 
oxidised separately with potassium permanganate, and the crude 
products investigated as described in the case of olive oil. Sativic 
acid and dihydroxystearic acid were obtained in both cases, showing 
that the two oils, contain the glyceride of linoleic acid as well as tb# 
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of oleic acid. The quantity of linoleic glyceride is considerable in 
both oils. 

Analyses of the fatty acids of olive oil by Oademann’s method 
showed that olive oil contains 13 per cent, of glycerides of saturated 
fatty acids, and 87 per cent, of glycerides of unsaturated fatty acids. 

F. S. K. 

Oily Acids from Lycopodium. By A. Langeb {Arch, Pharm. 
[3], 27, 625—628; compare Abstr., 1889, 741).—^Bukowski (GJiem. 
Ztg.y 1889, ITo. 21, 174) investigated the oil taken from fresh spores, 
and found that it had a neutral reaction and contained the follow¬ 
ing :—Phytosterin, C 26 H 4 aO, 0*3 per cent.; lyoopodic acid, C 18 H 36 O 4 , 
2’0 per cent.; oleic acid, C 18 H 34 O 0 , 80*0 per cent.; arachidic acid, 
C2oH4n02, stearic acid, GiaHseOs, and palmitic acid, 3’0 per cent.; 
glycerol, 8*2 per cent.; loss, 6*5 per cent. The author contends that 
the oleic acid, which is the chief constituent, has the composition 
GisHsoOa, as given in his previous paper, and as deduced from fusions 
with alkali and oxidation with potassium permanganate. J. T. 

Action of ^inc-ethyl on Succinic CMoride; of Zinc-ethyl 
and Zinc-methyl on Phthalic Chloride; Pyrotartaric Chloride. 
By Bjasantzeff (Bull, 80 c, Ghim. [3J, 1, 166—167).—Zinc ethide 
reacts with succinic chloride to form a compound which does not 
decompose on distillation, and when warmed with baryta-water yields 
a salt corresponding with a hydroxy-acid. 

When the product of the reaction between zinc ethide and phthalic 
chloride at 40—55* is decomposed by water, crystals of a compound, 
CiaHiiOa, are obtained melting at 54* and boiling at 250®. 

Zinc metbideand phthalic chloride yield a substance, C 10 H 10 O 2 , crys* 
talHsing in scales which melts at 68* and boils at 240*; it is soluble 
in alcohol and ether, and is oxidised to benzoic acid by fnsion with 
potassium hydroxide. Both these compounds can be distilled in a 
current of steam. 

Pyrotartaric chloride, prepared from methylsuccinic acid, is a 
yellowish, mobile liquid boiling at 190-^193®, and but slowly decom¬ 
posed by water. T. O. IST. 

Aldehydic Condensation-products of Carbamide^ and Batec- 
Hon of Carbamide. By E. Ludt (Monat&h,, 10, 295—^316).—The 
methods hitherto used for the detection of small quantities of carba¬ 
mide being very unsatisfactory, the author has examined some of the 
condensation-products of carbamide with aldehydes in the hopes of 
finding a sati^actory reaction, 

Methylenecarbamide is too uncertain in its formation and requires 
concentrated solutions of carbamide. The acraldehyde-derivative is 
a white, porcelain-like substance having the formula 2GH4K20,303H40; 
Schiff also obtained a similar compound (Aamletj, 161, 186). It 
turns yellow at 225®, and chars at 250® without previous fusion. It 
is rendered soft by boiling water and dissolves slightly, but is 
insoluble in alcohol and ether. Its formation is, however, somewhat 
maosHain, and it is therefore unsuited as a test for carbamide. The 
' ‘ ‘ ‘ " 4 5 2 
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benzald^liyde-derivative of carbamide is soluble in alcohol and there¬ 
fore only formed from strong solutions. 

The anthoT finds the best test for carbamide to be the formation of 
nitrobenzodiureid, N02*C6B4*CH(hrH*C0‘]S[H2)3 -h H 2 O, described by 
Stih’.if (Zoc. cit.y This is obtained when orthonitrobenzaldehyde in slight 
excess is added to even a very dilute alcoholic solution of carbamide, 
and the whole warmed gtmtly. It melts at 200®, but when present in 
small quantities it is most conveniently detected by resolving it into 
its constituents by boiling it with slightly acidified water, and 
pro^^ing the presence of nitrobenzaldehyde by the red coloration 
produced by plieuylhydrazine. The test is best carried ont as 
follows ; a slight excess of nitrobenzaldehyde is added to the alcoho'ic 
solution 'supposed to contain carbamide, the mixture is beared for 
some time on the watei'-bath and allowed to cool. If carbamide is 
present, a white precipitate is formed. Most of the excess of nitro¬ 
benzaldehyde volatilises dilring the heating on the water-bath. Any 
trace still remaining is removed by once washing with alcohol. 
Water slightly acidified with sulphuric acid is then added to the 
residue, and the whole boiled; if in the resulting solution a few 
drops of a solution of phenylhydrazine produces a red colour, this 
shows the presence of nitrobenzaldehyde and consequently of carb¬ 
amide. As the condensation^product is very slightly soluble in alco¬ 
hol, it is best, if no residual product is obtained, to divide the alcoholic 
solution into two parts; to one add phenylhydrazine at once, to the 
other add a drop or two of dilute sulphuric acid, boil, and then add 
phenylhydrazine. If Any carbamide-derivative he present, the latter 
half will show a stronger red coloration than the former. 

When a few drops of strong sulphuric acid is added to the alcoholic 
mixture of carbamide and orthonitrobenzaldehyde, a difierent con¬ 
densation-product is obtained. This has the formula OisiNTiHsaiO?, and 
melts at 170°. Its constitution is probably 

CO[hrH-CH(OEt)*C6H4-hrOj2. 

The phenylosazone mentioned above forms sc^arlet crystals slightly 
soluble in warm water, more readily in alcohol and in ether. It melts 
at 148®, explodes when heated on platinum foil, and has the formula 
]i^HPh-N!CK*C6H4*N02. The corresponding meta-compound melts 
at 153", the para-compound at 120". The ortho- and paTa-compounds 
are dyes, but not fast. Nitrons acid forms nitroso-derivatives which 
do not give Liebei-mann’s reaction, and therefore probably have the 
formula 0H-]Sf(NPh-N:CH*C6H4-]Sr02)2* L. T. T. 

Amides of Carbonic Acid. By P. Emich (Monatsk, 10, 821 — 
353; compare Abstr., 1888, 1063).—All amides of carbonic acid yield 
cyanates when fused with potash; those containing one or two carbon- 
atoms (except cyauamidocarhonic acid) only give this reaction when 
heated with alcoholic potash at 100". All amides of carbonic acid, 
when ignited with quicklime, yield cyamide, and many of their 
derivatives, such as pbenylcarhamide, uric and parabanic acids, &c., 
do the same. These amides do not char on heating, but yield as 
principal products cjanuric acid, melione, carbonic anhydride, and 
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ammonia. The compounds examined were carbaminio acid, cvanuric 
acid, carbamide, cjanamide^ guanidine, biuret, dicjanodiamidine, di- 
cyanodiamide, diguanide, amidocyanic acid, cyanamidocarbonic acid, 
cyanurio acid, oyanilic acid, cyamelide, melanurenic acid, ammeline, 
melamine, carbonyldicarbamide, biuretdicyanamide, carbonyl dibiuret, 
melam, melem, ammelide, mellone, cyameluriq- acid, mellon hydride. 

L. T. T. 

Bisclibietli^s 7 -Valeroximidolactoiie. Methylsuccinimide. 
By J, Brebt and W. BoEDDmoHOUS {Annalen, 251, 316—323).— 
Bischbieth (Abstr., 1888, 44) obtained a product which he termed 
7 -Taleroximidolaetone by the action of strong sulphuric acid on iso- 
nitrosovaleric acid prepared from levulinic acid and hydroxylamine. 
As it is well known that isonitroso-compounds prepared by the action 
of hydroxylamine on ^-aldehydocarboxylic acids yield acid imides 
when treated with dehydrating agents, the ai^ithors have examined 
Eiischbieth’s product, and find that it is identical in every respect 
with methylsuccinimidc. ' W. C. W. 

Constitution of Benzene. By A. Clius (/. Ghem, [2], 40, 
69— 77 ).—In this paper the author criticises the recent work of 
A. Baeyer on this subject which appeared in Axtualen^ 251, (see 
also Abstr., 1888,1069). A. G. B. 

Aromatic Bismutli Compounds. By A. Michaelis and A. 
Marquardt {Annalen, 251, 328—^335).—The preparation of triphenyl- 
bismnthine has been described by Michaelis and Polis (Abstr., lSb7, 
368). This compound is dimorphous, as it exists in two distinct 
forms belonging to the monoclinic system. Long^ thin prisms melting 
at 78° are deposited from solutions in alcohol or a mixture of alcohol 
and chloroform. If the alcohol contains a small quantity of hromo- 
heuzene, thin plates are occasionally deposited. The tabular crystals 
melt at 75°. Its sp..gr. is 1*5851 at 20°. Biphenylhismuthine bromide^ 
BiPhaBr, is precipitated when ethereal solutions of triphenylbismuthine 
and bismuth bromide arc mixed. After recrystalHsation from chloro¬ 
form, the salt is obtained in yellow crystals. It melts at 157—158°, 
and is converted into the oxybromide by alcohol. TriphenylhisTiiuthhe 
dichluride, BiPhaCla (loc. cii.) melts at 141‘5° and the dihromide at 122°. 
The nitrate^ BiPh 3 (N 03)3 is prepared by adding the theoretical 
quantity of silver nitrate to an alcoholic solution of the dichloride or 
dibromide. The precipitate is removed by filtration, and on evaporat¬ 
ing the filtrate the nitrate remains in colourless needles. The salt is 
soluble in chloroform and benzene, and detonates when heated. 

A basic carbonate is formed by adding alcoholic sodium hydroxide to 
an alcoholic solution of the bromide. After removing sodium bronride, 
carbonic anhydride is passed into the filtrate, when the carbonate' is 
precipitated. 

Faratritolylbismutkine closely resembles triphenylbismuthine, and 
is deposited from a mixture of alcohol and chloroform in long prisms. 
The compound melts at 120° and is freely soluble in ether, benzene, 
chloroform, light petroleum, and, hot alcohol. The dichloride and 
dibramide crystallise in needles^ aud melt respectively at 147° and 
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111—112^. The nitrate, Bi(C 7 H 7 ) 3 C^ 03 ) 3 , forms needles or plates 
sparingly soluble in alcohol. It detonates when heated. Trixyl^U 
hismufliine Bi(C 8 H 9 ) 3 , from [1:3:4] bromoxylene, is freely soluble 
in benzene and chloroform. It crystallises in needles, and melts at 
175®. The dvMorid^ forms glistening prisms melting at 161®, and the 
dihromide crystallises in needles and melts at 117®. W. 0. W. 

Mercury Salicylate&b By H. Lajoux and A.. Grandval (/. Pharm. 
[5], 20, 6—7).—Krau^feld (/. Pharm,, Dec., 1888) has described the 
preparation of a mercury salicylate. The authors published a paper 
on the salicylates of mercury in 1882 (/. Pharm.) . There are two 
mercurous salicylates, and two mercuric salicylates. The normal 
mercuric salt prepared by Kranzfeld was prepared by the authors by 
heating 1 mol. of yelloW lAercuric oxide with 2 m'ols, of salicylic acid. 
The salt obtained had the foimula CuH4Hg306. 1 mol. of acid remains 
free, and curiously enough, if this molecule in excess is not present, 
the reaction does not take place. A mercuric nitrate solution pre¬ 
cipitated by a solution of noimal sodium salicylate gives normal 
mercuric salicylate, Ci^HsHgOs. J. T. 

Some Sulplionic Derivatives of Salicylic Acid. By G-. PiSAinsiLo 
(Qazzetta, 18, 346—354).—The foriilation of mcnosulphosalicylic 
acid by the action of sulphuric anhydride on salicylic acid has 
been already studied by Oahours and others, but the effect of chloro- 
sulphonic acid, which acts so energetically on most aromatic com¬ 
pounds, has not hitherto been examined. 

When chlorosulphonic acid is gradually added in slight excess to 
pure salicylic acid^ and the mixture heated in an oil-bath at 180® 
until hydrogen chloride ceases to be evolved, a heavy brownish-yellow 
liquid is obtained which, when miied with water, saturated with 
barium carbonate, and filtered, yields a solution containing the barium 
salt of disul^phosalicyUo acid [ 06 H 2 (S 03 ) 2 ( 0 H)* 000 ] 2 Ba 3 + 6^HsO. 
This crystallises in small, colouidess prisms^ sparingly soluble in water, 
insoluble in alcohol. 

PisulphosalicyliG add, C 6 H 2 (S 03 H) 2 ( 0 H)' 000 H, + 4 H 2 O, may be 
obtained from the lead salt by precipitating it with hydrogen sulpMde, 
and evaporating. It forms bundles of minute, colourless, deliquescent 
needles which melt in their water of crystallisation at 80®; the anhy¬ 
drous acid melts at 145—146®. With ferric chloride, it gives an 
intense wine-red coloration, which disappears on the addition of a 
mineral acid. When fused with potash, it yields phenol and salicylic 
acid. 

Lead disvlphosalicylate, [C 6 H 2 (S 03 ) 2 ( 0 H)’C 00 ] 2 Pb 3 + IOH 2 P, is 
obtained from the barium salt by decomposing it with sulphuric acid, 
neutralising the disulphonic acid with lead carbonate, and evaporating. 
It forms yellowish prisms, with square base, insoluble in alcohol, spar^ 
ingly soluble in water. The cadmium, salt [ 06 H 2 (S 03 ) 2 ( 0 H)*CO 032 C<i 3 
+ I 8 H 2 O, crystallises in white, efflorescent prisms. The copper salt, 
with 12 mols, H 2 O, forms greenish crystals; the zinc ^aZ^.oryetal- 
Bses in plates with 15 mols. figO, the calcium, salt in needles with 
12 mols. H 2 O, the sodium salt in prismatic needles with 3 mols. H 20 , 
, and the potassium salt in rhombic plates, also with 3 mols. 
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When cblorosulphonic acid acts on salicylic acid in molecular 
proportion at 160"^, it gives rise to monosulphosalicylic acid. The 
author has analysed cobalt monosulpliosalicyhite^ which crystallises in 
rose-coloured prisms with 7 mois. figO; the cadmium salt^ colourless 
prisms with 8 mols. H^O, and the zinc salt with 3 mois. HsO. 

C. B. G. 

Allo-isomerism in the Cinnamie Acid Series. By A, Michael 
and H. Pendleton (/. 'pr. Ohcm . [ 2 ], 40, 63—68; compare Abstn, 
1886, 702; 1887, 582).—The authors have obtained Jutz’s chloro- 
cinnamic acids by his method (Abstr., 1882, 1073), and find that they 
melt at 136—137'* and 110—111° respectively, instead of 142° and 114°, 
as given by Jutz. They have also repeated PlochPs experiments 
(Abstr., 1883, 194), and obtained chlorocinnamic acid melting at 
136—^137°, and not 142°. Perkin’s method (Trans., 1885, 2^6) yields 
an acid melting at 141—142°, as stated by that chemist. 

By passing dry hydrogen chloride through a solution of phenyl- 
propiolic acid in cooled glacial acetic acid, and, after a week, pouring 
it into cold water, a mixture of two chlorocinnamic acids is obtained; 
their potassium salts may be separated by cold absolute alcohol. The 
less soluble is the salt of Perkin’s acid (m. p. 141—142°); the more 
soluble is the salt of a new acid, which melts at 132*5°. 

A table is given comparing the properties of the four known chloro¬ 
cinnamic acids. 

The anthers propose that the acid melting at 132*5° should be 
regarded as ^-chlorocinnamic acid, the acid of m. p. 142° being allo- 
^-chlorocinnamic acid. PIochFs synthesis (loc, ciL) of the acid melting 
at 137° shows that it is ^-chlorocinnamic acid, analogous to a-bromo- 
cinnamic acid; the acid melting at 111 ° is allo-«-chlorocinnamic acid. 

A. G, B. 

Phlorogluciaotannic Acid. By H. Schipp (Annalm, 252, 87— 
93).—The conversion of phloroglucioolcarboxylic acid into diphloro^ 
glucinolcarhoxylic acid by the action of phosphorus oxychloride has 
been already described by the author (Abstr., 1888j 840). When 
carefully dried diphloroglucinolcarboxylic acid is heated at 160—175°, 
water is given olf, and decomposition sets in% On dissolving the 
residue in ammonia and fractionally precipitating with hydrochloric 
acid, phlorotannin-red^ CuHsOs, is obtained. This substance is 
soluble in strong sulphuric acid, but is reprecipitated on diluting the 
solution with water* It is sparingly soluble in water, and somewhat 
more soluble in alcohol; the solutions are rendered fluorescent by the 
addition of an alkali, Phlorotannin-red resembles a quinol in all its 
properties. It contains four hydroxyl-groups, replaceable by acCtyl- 
or by methyl-groups. The alkaline solution is speedily reduced by 
sodium amalgam to a colourless liquid, which turns brown on expo¬ 
sure to the air. 

Oak-red or oak phlobaphane resembles phlorotannin-red in many of 
its properties, but its solution in alkalis is not fluorescent. It yields a 
tetracetie-derivative, Ci4Ha08Ac4.^ Like phlorotaunin^^red, the alkaline 
solution is reduced by zinc-dust or sodium aiUalgam to a pale 
yellow liquid, which rapidly oxidises on exposure to the air. 

W. 0. w. 



1064 


ABSTRACTS OF CHEMICAL PAPERS. 


Derivatives of Anilidosuccinic (Phenyl Aspartic) Acid, By 
B, Kusserow (Annalen, 252, 158—170).—A solution of bromine 
in chloroform acts on anhydrous succinimide at 120°, yielding mono- 
bromosucciniinide and hydrobromic acid. If water is present, the 
action takes place at 160°, and monobromosuccinic acid and ammo¬ 
nium bromide are the chief products. Succinic and dibromosuccinic 
acids are also formed in small quantities. Monohromosuccinimide has 
not been obtained in a pure state. It is a thick oil, which decomposes 
spontaneously, forming hydrogen bromide, bromofumarimide, and 
dibromomaleinimide. Aniline acts energetically on monobromo- 
suocinimide, yielding amUdosucoinimide, This compound crystallises 
in lustrous plates, and melts at 158°. It is soluble in alcohol, and 
in glacial acetic acid. The hydrochloride and the nitroso- and acetic-' 
derivatives are crystalline. Anilidosuccinimide is converted into 
anilidosuccinamide by the action of alcoholic ammonia at 100°, and 
into anilidosucoinamic acid by hpiling with milk of lime. Anilido- 
sioccinaml is formed hy boiling monobromosuccinic acid in aniline. 
The wiiroso-compound melts at 180°, and dissolves freely in alcohol 
and ether, Anilidosuccinanil is converted into anilidosuccinanilawide 
by the action of alcoholic ammonia at 100^ The amide melts at 200®, 
and dissolves freely in strong acetic acid. 

Aniline acts on ethyl bromosuccinate, forming ethyl anilidosuccinate, 
02 Ha(NHPh)(COOEt)s. This is a highly refractive liquid, boiling at 
214° with partial decomposition. The sulphate forms needle-shaped 
crystals, insoluble in water, Anilidosuccindianilide yields a crystalline 
nitroso-oompound, melting with decomposition at 190°. 

w. c. w. 

Structural Ponuuise of Hydroxylamine and its Derivatives. 

By W. LossEjr (Annahn, 252,170—240),—'I'he author contends that 
the hydrogen-atoms in hydroxylamine dilfer from each other in their 
behaviour with certain reagents, and consequently that the difcrent 
aflSnities of the nitrogen-atom are dissimilar. The question of regard¬ 
ing henzhydroxamic acid as abenzenyi-derivative is discussed at some 
length. When benzimido-ether is added to hydroxylamine hydro¬ 
chloride, ct- and j3-etbylbenzhydroxamic acids and henzenylamidoxime 
are formed. The product is treated with ether to extract the isomeric 
ethylbenzhydroxamic acids, and the henzenylamidoxime is precipitated 
from the residue by sodium hydroxide. The hydrochlorides are prer 
cipitated as colourless powders when dry hydrogen chloride is passed 
into ethereal solutions of the ethylbenzhydroxamic acids. The hydro¬ 
chlorides decompose on exposure to moist air, yielding ethyl benzoate, 
but if the dry salts are carefully heated, ethyl chloride and benz* 
hydroxamic acid are formed. The fact that the ethyl salts of «- and 
^^-ethylbenzhydroxamic acids yield the same products when they are 
subjected to the action of acids, phosphorus pentachloride, ammonia, 
and potassium hydroxide, shows that, although these compounds are 
not absolutely identical, they bear the closest possible resemblance to 
each other. Benzenylamidoxime ethyl ether from ethylic «-ethyl- 
benzhydroxamate is crystallographically identical with the benzenyh 
aa^idoxim^ othyi ether fi'om the /3-compound. The ether crystaUibes 
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in rliOTnbio plates [a i h i c = 0*6935 : 1 : 1*9788]. Benzenjl- 
ethoximidoethyl ether is identical with the ethyl salts of ot- and 
jS-ethylbenzhydroxamic acid, and with the compound formed by intro¬ 
ducing the ethyl-group into ethyl benzhydrosamate. 

Methyl a-ethylbenzhydroxamate is decomposed by aqueous hydro¬ 
chloric acid into ethyl benzoate and methoxylamine hydrochloride, 
and by dry hydrogen chloride into ethyl chloride and methyl benz- 
hydroxamate. Methyl ^-ethyibenzhydxoxamate yields the same 
products. Alcoholic ammonia at 160° converts ethyl dibenzhydroxa- 
mate i^ito benzamide and ethylbenzbydxoxamic acid. 

JStJwxyethyla'mine, IMEtH'OEt, is prepared by warming a mixture 
of ethyl bromide and ethoxylamine; potassium hydroxide is then 
added to the product, and the liquid is distilled. The distillate boils 
between 73—96®, and is purified by conversion into the acid oxalate. 
The crystals of oxalate are drained, washed with a mixture of abso¬ 
lute alcohol and ether, and recrjstallised from absolute alcohol. The 
oxalate melts at 112®, and is soluble in alcohol and in water. It 
forms triclinic crystals a:h : c = 0*668 : 1 : 0*313; a ^ 109° 51', 

= 114° 31', 7 = 77® 27'. A neutral oxalate could not be obtained. 
The base itself boils at 83°; sp. gr. 0*829 at 0®. It is tolerably soluble 
in water, and dissolves freely in alcphol and ether. Ethoxyethylamine 
slowly reduces silver nitrate, and yields amorphous precipitates with 
copper sulphate and mercuric chloride. The hydrochloride is an oily 
liquid, soluble in alcohol. The plaiinochloride, 2]S‘HEt*OEt,H2PtCl6, 
is obtained in needle-ehaped crystals by adding a mixture of benzene 
and ether to an alcoholic solution of the salt; it melts at 158°. The 
sulphate is ohtainec^ in crystals when benzene is added to the alcoholic 
solution. 

Etlioxyethylamine is decomposed by strong hydrochloric acid at 
170®, yielding ethyl chloride and ethylamine. When benzoic chloride 
is added to an ethereal solution of ethoxyethylamine, ethoxyethyl¬ 
amine hydrochloride is deposited as an oil, and ethoxyethylbenzamide, 
]srEt(OEt)* 07350 , remains in the ethereal solution. It is an oily 
liquid, miscible with alcohol and ether; sp. gr. 1*05408 at 0°. It 
begins to decompose at 285°, and is slowly converted into benzoic 
acid and ethoxyethylamine by sti*ong hydrochloric acid at the ordinary 
temperature This shows that ethoxyethylbenzamide is not identical 
with ethylic ethylbenzhydroxamate. ’ W. C. W. 

Derivatives of Metatoluquin azoline and of Metahomo- 
axtthraiulic Acid. By S. NiEMENrowsEi (/. pr. Ghe^n, [2], 40, 
1—28 ; compare Abstr, 1888, 837). — Orthazoxyparatohmiirile^ 

ClSr-CeHaMe-F^O-OeHaMe^C]^ [OK :K: Me = 1:2 : 4], 
is obtained during the reduction of orthonitroparatolunitrile with tin 
and hydrochloric acid, or with sodium amalgam in alcoholic solution ; 
it crystallises in stellate, orange-red needles, melting at 18*i°, and 
dissolves sparingly in alcohol with a reddish-green fluorescence, 
more freely in acetone, chloroform, and hot glacial acetic acid. 

Anhydroformylorthmiidoparatoluylamide {B-hydroxymetatoluquinazO'- 

Une), C6HaMe<'^^-§gJ>N [Me: N: C(OH) =3:6:6], obtained by 
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heating orthamidoparatoluylamide with formic acid, forms small, in¬ 
distinct crystals, melting at 237—238®, and sparingly soluble in the 
nsnal solvents, bat easily soluble in alkalis. 

Metahomoanthranilio acid has been already described (Abstr., 
1888, 837) ; the ammoniuTn, silver, capper, and iron salts^ and the 
hydroGldoride, sulphate, and nitrate are here described. 

Orthoformamidoparatoluic acid, 

OOOH-CeHaMe'lS'H-COH [Me! JSTH-COH : COOH = 1 i 3:4], 

prepared by heating metahomoanthranilic acid (5 grams) with 
crystallised formic acid (3 grams), crystallises in very slender, long, 
white, stellate needles, which begin to melt at 183® and are fully 
melted at 186—187°; it is sparingly soluble in alcohol and water, 
insoluble in chloroform and benzene, and soluble in alkalis. By dry 
distillation it yields water, carbonic oxide, formometatoiuide, and a 
crystalline base which melts at about 140°. 

Metameikylorthouramidohenzoyl, 

0sH3Me<J^2;^ Q [Me: NH t CO = 3 : 5 : 6], 

(compare this voL, 609), is obtained by heating metahomo¬ 
anthranilic acid with carbamide (equal mols.) at 200° also by 
headng orthamidoparatoluylamide with carbamide at the same 
temperature ; the last method yields the plirer product. It crystal¬ 
lises from amyl alcohol in white, stellate needles, and from glacial 
acetic acid in yellowish, thin, transparent plates; it is sparingly 
solubl'e in other solvents, and does not melt at 300®. When cautiously 
heated, it sublimes unchanged. When distilled with zinc-dust, it 
yielded a combustible gas, orthamidoparatolunitrile, and an oil which 
gave a crystalline hydrochloride but was not identified. When 
heated with iodine and red phosphorus in glacial acetic acid, it yields 
orthotoluidine. 

Nitro-orthacetamidopavatolaiG acid, COOH. 08HsMe(!N’ O 2 ) ^I^HAc, 
obtained when ortbacetamidoparatoluic acid is treated at 15—20® 
with nitric acid of sp. gi*. 1*50 (6 parts), crystallises in yellow needles 
which melt at 210° and are soluble in alcohol, acetone, ether, and 
chloroform, Ferric chloride gives a yellow precipitate with its aqueous 
solution. 

Nitro^orihamidoparatoluic acid, COOH*C 6 H 2 Me(N‘Os)*HH 2 , The 
poiassiim salt of this acid is obtained on saponifying the last men-, 
tioned acid with potash; the acid itself crystallises in yellow needles 
with 1 mol. H 2 O; these soften at 240° and melt at 245® with car¬ 
bonisation ; the acid is soluble in alcohol, acetone, ether, and hot 
water. The •potassium salt, with 2 mols. HgO, is described. 

A. a B. 

Intramolecular Change of the Oximes of Parachlorobensso* 
phenone, Paratolyl Phenyl Ketone, Phenanthraquinone, and 
Biphenylene Ketone, By P. Wegereoft (Annalen 252,1—44).— 
jParachloToheifizopheywneomne is freely soluble in ether, alcohol, 
benzene, and ohiowfoimi. It melts at 148*—14^°,, The hydrochloride 
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forms colourless prisms and melts at 110—112° 'with decomposition, 
ParatolylpheHylketoxime forms colourless needles; it melts at 14l>° 
and is freely soluble in alcohol, ether, benzene, and chloroform. On 
exposure to the atmosphere, it slowly deliquesces and decomposes. 
Both oximes undergo intramolecular change, when subjected to the 
action of phosphorus peiltachlonde and water, strong sulphuric acid, 
or glacial acetic acid saturated with hydrogen chloride. The chief pro¬ 
duct is the anilide of parachiorobenzoic or paratoluic acid respectively. 
The behaviour of phenanthi*aqumoneraonoxime under similar treat¬ 
ment has been pre'^ously described by the author. (Abstr., 1888,1200.) 

Attempts to bring about a molecular change in phenanthraquinone- 
dioxime anhydride^ and in the oximes of diphenylene ketone, and 
ortbodiphenyleneketonecarboxylic acid and amide Were unsuccessful. 

w. c. w. 

Intramolecular Ciiange of a- and ^-Benzildioxime, a-Benzxl- 
monoxime, and Deoxybenzoinoxime. By E. Gunther (Annale?!, 
252, 44—72).—The author has previously pointed out (Abstr., 
1888, 485) that «-benzildioxime yields the diacetate of j3-benzil- 
dioxime when it is heated with a solution of hydrogen chloride in 
glacial acetic acid and acetic anhydride. If acetic anhydride is 
omitted from the mixture, /3-benzildioxime and dibenzenylazoxime 
are the chief products of the reaction. Dibenzenylazoxime is also 
formed by the action of strong sulphuric acid, phosphoric anhydride, 
and phosphorus oxy-chloride on a-feenzildioxime. Phosphorus penta- 
chloride at the ordinary temperature yields a similar result, but at a 
higher temperature a dichloride, CuHioH^CU (Zee. cit,\ is formed. 
The chloride is decomposed by water, yielding benzamide. Silver 
nitrate eliminates the chlorine from the dicMoride and forms a 
crystalline compound, C^HioNaOjAgNOs, soluble in alcohol. The 
silver salt is decomposed by hydrogen sulphide, yielding isodibenzenyi- 
azoxime. 

Dibenzenylazoxime was first prepared synthetically by Tiemann 
and KrUger (Abstr., 1884, 1825). p-Benzildioxime yields a small 
quantity of dii.enzenylazoxime when treated with a solution of 
hydrogen chloride in acetic acid and acetic anhydride, and it is con¬ 
verted into oxanilide by phosphorus pentoxide or pentachloride. 
Under similar treatment, the st-motioxime is decomposed into benzoic 
acid and ammonia, and deoxybenzoinoxime k eonveirted by phosphorus 
pentacbloride into pheuylaoetanilide. W, 0. W. 

Biketobydamdeue. By W . Wtslicbt^tts and A. Kotzle ( Annalen , 
252, 72—79).—The preparation of dikefcohydrindene has been pre- 
viou^y described (Abstr., 1888, 1194). This substance forms a 
crystalline dipbenyldihydrazone which is soluble in alcohol, ether, and 
benzene and melts at 171°. Ferric chloride imparts a dark-biuish- 
green coloration to a solution of this compound in strong sulphuric ^ 
acid. 

JOihetohydrihdenediosdme decomposes at 225° and is soluble in 
alkalis. Isonitrosodiketohydrindene unites ^with hydroxylamine, 
forming tn-ismiirosohydrindene, a crystalline compound sparingly 
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soluble in alcoliol and in water. It melts with decomposition at 197°, 
Benzaldehyde and diketohydrindene unite together at 120° to form a 
condensation-product, henzylidenediketohydrindene, 

This compound dissolves freely in ether, benzene, warm alcobol, and 
lis’ht petroleum. It melts with decomposition at 150°. 

"The condensation-product, CigHmOs, obtained by boiling diketo- 
hydrindene with water (Abstr., 1887, 587) is most conveniently pre¬ 
pared by boiling the acidified aqueoust solution of the yellow sodium 
compound of ethyl diketohydrindenecarboxylate. An acid solution of 
this compound dyes wool a violet-red. The nionobromo- and dibromo- 
substitutiou products are crystalline. The former melts with decom¬ 
position at 195—196° and the latter at 241—242°. The mono-deriva¬ 
tive is soluble in hot alcohol and gives, a violet-red coloration with 
alkalis. The dibromo-compound is insoluble in alcohol and is 
decomposed by alkalis. W. C. W*. 

Action of Ethyl Pro-pionate on Ethyl Phthalate. By W. 
WiSLiGENUS and A. Kotzle (Annalen, 252, 80—87.—The sodium salt 
of methyldiketohydrindene is prepared by the action of sodium on a 
mixture of ethyl propionate and phthali^te by a process analogous to 
that used in the preparation of sodium diketohydrindene (Abstr.$ 1887, 
587). The sodium salt crystallises in small prisms of a dark-red 

CO 

colour. ^•Methylro^-^-dihetohydrindene^ CeHi^QQ^^CHMe, is de¬ 
posited from alcobolic solutions in blnnt pyramids and from light 
petroleum in needles. It is also soluble in ether, hot water, 
and alkalis, melts at 84—85°, and can he distilled without de¬ 
composition under a pressure of 18 mm. at about 150°. The 
phttnylhydra^one melts at 162—164° and dissolves freely in ether 
and benzene. The diomme crystallises in needles and melts at 
116—117° with decomposition; it is soluble in alcohol, ether, 
alkalis, and glacial acetic acid. Methylhromodihetohydrindene is 
formed by warming a sohation of methylhydrindene in glacial acetic 
acid with bromine. It crystallises in needles and melts at 90—91°. 
The crystals dissolve in alcohol, ether, and in alkalis. Dimethyl- 
CO 

dihetohydrindme^ C 6 H 4 <^QQ]>CMe 2 , is px’epared by the action of 

methyl iodide on sodium methyldiketohydrindene in presence of 
methyl alcohol at 10O°. This compound melts at 107—108° and 
boils about 250° with slight decomposition. It is freely soluble in 
alcohol, ether, and benzene. The dihydrazone is deposited from alco¬ 
hol in slender prisms of a yellowish colour. It melts at 184—187° 
and is soluble in ether aud glacial acetic acid. Ferric chloride 
gives an intense dark-green coloration to the solution in strong 
sulphuric acid. W. 0. W* 

Indole from Phenylamidoacetie Acid, By J. Mauthhrr 
and W. SciBA (Momtsh,, 10, 250—254; compare Abstr., 1886, 
886).— Oalaium ^fienylamidoaceiate^ (C8H8lS*02)2Ca-I- 2 H 2 O, can be 
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prepared by adding tbe calculated quantity of milk of lime to a 
hot aqueous solution of phenjlaniidoacetic acid and concentrating 
the filtered solution. It crystallises fi-om 50 per cent, alcoliol in 
broad, colourless needles and is readily soliible in hot 'water, but 
almost insoluble in alcohol; it is tiot decomposed by carbonic an¬ 
hydride in aqueous solution. 

Indole is most conveniently and cheaply prepared by distilling an 
intimate mixture of calcium phenylamidoacetate and a little more 
than the calcnlated quantity of cahuum formate; the yield is 5*32 
per cent, of the theoretical quantity. The crude distillate is 
extracted with ether, the extract shaken with dilute acid to free it 
from aniline, the ether evaporated, and the residue distilled with 
steam; the aqueous distillate is extracted with ether, the ether 
evaporated, and the indole separated, by precipitating it with picric 
acid, fi*om a neutral substaUce which is also formed in the reaction. 

Indole can also be obtained by distilling calcium phenylamido- 
aeetate alone, but the yield is much smaller. F. S. K. 

Molecular Refraction of Camplieue. By 0. Wallach {Annalm, 
262, 136—140).—The author has repeated his determination of the 
molecular refractions of cam phene and pinene, and again finds that the 
valnes for these two compounds are almost identical. He is of 
opinion that Briihl has no grounds for assuming that camphene 
behaves like a saturated compound. ' W. C. Wi 

Isomerism in the Tefpene Group. By 0. WALLAdn {Annalen^ 
252, 106—336).—The nitrosochloridescf Isevo-rotatory aUdof dextro¬ 
rotatory limonene can be separated into two isomeric modifications by 
treatment with cold chloroform; the residue in each case consists of 
the ^-modificatioh. The a-compound is deposited from the filtrate oh 
the addition of methyl alcohol. The crystals are digested in cold 
ether, and on evapoi*ating the extract at-limonene nitrosochloride 
separates out in transparent monoclinic crystals 

a: h: (5 = 0*78434:1: 1*0395/3 = 78" 48^'. 

The »-nitrDSOchlorides from dextro- and laevo-limonene are identical 
in crystalline fortn, and both melt at 103=—104°. The crystals are 
soluble in an equal weight of chloroform or double their weight of cold 
ether. The solutions of the two a-nitrosochlorides act on polarised 
light to an equal extent but in opposite directions. 

The crude i3-nitrosochlorides are dissolved in 10 times their weight 
of chloroform. The solution is filtered and mixed with methyl alcohol, 
the precipitate is washed with a small quantity of ether, dried, and 
again treated with ether. The residue is the pure /S-compound. The 
/3-nitrosochlorides are less soluble than the a-compounds, and their 
action on polarised light is feeble. The /3-nitrosochloride of Imvo- 
limonene melts at 100°; that of dextro-limonene at 105—106°. The 
a- and /i-nitrosochlorides a.re physical isomerides; they are chemically 
^ identical, as they unite with bases to form the same compounds. 

Two isomeric compounds are obtained by tvarming a mixture of 
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piperidine (20 grams), Isevo-a-litnonene nitrosochloride (20 grams), 
and alcohol (60 c.c.)- When complete solution is efFected, a small 
quantity of water is added to the warm liquid and it is left to crys¬ 
tallise. Impure /3-nitrolpiperidine is deposited, and on the addition of 
water to the mother liquor crude «:»-nitrolpiperidine is precipitated. 
The a-compound is dried and treated with a small quantity of cold, 
light petroleum, the solution evaporated, and the residue recrys¬ 
tallised from alcohol. The ^-compound is treated with cold, light 
petroleum, and the residue is recrystallised from warm, light petr¬ 
oleum. Limonene-OL-Tdirolfiperidine crystallises in the rhombic system, 
a : h : c :=■ 0’82973 : 1 : 0*7745, and melts at 93—94°. It dissolves 
freely in ether, chloroform, and light petroleum, but is less soluble in 
alcohol. These solutions are leevo-rotatory. The hydrochloride is 
very soluble in water; the solution is dextro-rotatory, lAmonene-^^ 
nitrolpiperidine melts at 110—111. It crystallises in the raonoclinic 
system, generally in twin crystals. Solutions of this compound are 
dextro-rotatory. The solution of the hydrochloride is almost optically 
inactive. The and ^-nitrolpiperidine from dextro-limonene bear a 
close resemblance to the corresponding derivatives of Isevo-rotatory 
. pinene in their crystalline form and melting points. The solution of 
the a-compound is dextro-rotatory; that of the hydrochloride Isavo- 
rotatory. The ^-derivative is Isevo-rotatory. 

Each of the limonene nitrosocblorides yields two isomeric anilides. 
These compounds are prepared by warming a mixtui*e of aniline, 
alcohol, and limonene nitrosochloride, and precipitating with water. 
The C 5 >ude product is treated with strong hydrochloric acid, which 
dissolves the S-compound, and the residue is dissolved in boiling 
water, On cooling, the ct-hydrochloride crystallises out. 'It is de-, 
composed by ammonia and the free base esdracted with ether. The 
»-anilide melts at 112—113°. Small quantities of impurities prevent 
the base from crystallising. The a^anilide from the dextro-nitroso- 
chloride is dextro-rotatory, that from the Isevo-nitrosochloride is Isevo- 
rotatory, bu t in other respects the compounds are identical, The hydro¬ 
chlorides are only sparingly soluble in water, but more freely in 
alcohol; their action on polarised light is much less powerful than 
that of the bases. The ^-anilides melt about 153—154°, The rotatory 
power of the ^-bases is about 80°. The ^-base from the dextro- 
nitrosochloride is Isevo-gyrate and that from the i^vo-nitrosochloride 
is dextro-gyi'ate. 

Two isomeric bases are also formed by the action of a-limonene 
nitrosochloride on benzylamine, but only the »-base could be isolated 
in a pure state. This is efFected by recrystallising the crude product 
from alcohol. a-Limmenenitrolhenzyl^mim melts af 93°. The base 
from dextro-limonene is dextro-rotatory, that from Isevo-limonene Isevo- 
rotatoiy. The salts are crystalline, and are soluble in dilute alcohol, 
but only sparingly soluble in water. Their action on polarised light 
is the reverse of that of the bases.' 

a-JDipentene nitrosochloride is prepared synthetically by mixing 
equal weights of dextro- and Issvo-limoneue nitrosochloride in ethereal 
solution, A small quantity of methyl alcohol is added, and the mix¬ 
ture slowly evaporated. The product melts at 103—104°. When 
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equal weights of dextro- and l^vo-limonene a-nitrolpiperidide in solu¬ 
tion in light petroleum are mixed, inactive o^-dipeiitenenitrolp'iperiaine 
is deposited. It melts at 154% and is sparingly soluble in most 
solvents. The corresponding /^-compound melts at 152% and is more 
soluble than the <>t-compound. Inactive OL-dipentenenitrolaniline melts 
at 125—126"^, and the /:l-derivative melts at 149"^. a-JDipentenenitrol- 
henzt/lamine forms monoclinic plates, a:bic = 0'77227:1: 036893^ = 
78° 29'. It melts at 109—110% 

The rotatory power and melting points of the dipentene-derivatives 
and of the limonene compounds from which they are built up are 
shown in the following table s— 

Nitrolamines from 


With piperidine 

With aniline .. 
Benzylamine .. 


Lsevo-limonene. 

Dextro- 

limonene. 

Dipentenes. 

R". 

M. pt. 

R% 

M. pt. 

R% 

M. pt. 

a — 

94° 

4- 

94^ 

0 

154° 

/3 + 

110 


110° 

0 

152 

a — 

112 

4- 

112 

0 

125 

P + 

153 


153 

0 

149 

oc. — 

93 

4- 

93 

0 

no 


Pinenenitrolhenzylamine from dextrogyrate or from Isevogyrate oil 
of turpentine forms hemihedral rhombic crystals 

a 5 5: <J = 0*85912 s 1 : 0*94228. 

It is optically inactive and melts at 122—123°. The hydrochloride 
crystallises in prisms. Pinene nitrosochloride acts on aniline, forming 
' amidazobenzene hydrochloride. 

Terpinenenitrolbenzylamine is prepared by warming a mixture of 
terpinene nitrosite, benzylamine, and alcohol; on adding water, the 
base is precipitated in an impure state. It can be purified by dissolv¬ 
ing the crude product iu strong acetic acid, and diluting with water, 
when a resinous impurity is precipitated j the addition of ammonia to 
the filtrate precipitates the base, which is recrystallised from warm 
alcohol. It melts at 137% and forms a crystalline hydrochloride 
soluble in water, Sylvestrenemirolbenzylamine melts at 71—72°. 
Solutions of this compound are dextro-rotatory. W. 0. W. 

Botatory Power of Terpine-derivatives- By 0. Wallach and 
B. CoNJBADY 252, 141—157}.—The optical behaviour of 

certain limonene-derivatives is shown in the following table;— 
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Prewired from 


Lsbyo- Bextro- 

limoneiie. limont^ne. 

Limonene, CioHig ...; .. ■—105*00° +106*8° 

„ tetrabromide, CiotIi6Br4 .... —78*45 +73*27 

„ a-mti’osocMoride, C,oHie,NOCl .. -314*8 +313*4 

8-niti-osochloride, CioHigjISrOCl ..... .. —242*2 +240*3 

,, a-nitrolpiperidme, Ci'oHie^NONCoHio —67*60 +67*75 

„ P-nitrolpipe^idine, .. *^60*1^ -60*48 

a-nitrolbenzylamine, CioHi 6 ,!NOITH 07 H 7 —163*6 +163*8 

a- „ liydrocKloride ... V +83*06 —82*26 

cc- 5 , nitrate. +81*0 —81*5 

tfc- „ dextro-tartrate ... +69*6 —49*9 

a- „ IfiBvo-tartrate .... +51*0 —69*9 

Carvoxime, CioHu-lSTOH .. +39*71 -39*34 

BenzoylcarYokime, CioHu'NOBz.^ + 26*47 —26*97 

Bylvestrene, OiftHifi.+66*32° , 

„ di hydrochloride. +18*99 

„ dihydrobromide. +17*89 

„ tetrabromide. +73*74 

nitrolbenzylamine. .. +185*6 
nitrolbenzyl hydrochloride +79*2 

Sesqaiter^'en'e ..... —98*56 

„ dihydrochloride . . —36*82 

5 ^ dihydrobromide . —36*13 

„ dihydriodide —48*00 


inactive. The corresponding compounds of Isevo-pinene are dextro¬ 
rotatory. W. 0. W. 

Terpenes and Ethereal Oils. Part II. 0. Wallach 


{Amalen, 252, 94—105).—BriiM (Abstr., 1888, 377) examined the 
molecular refraction of numei'ous essential oils, and arrived at the 
conclusion that laurene and mehthene are not identical with any known 
terpenes. The author has re-examined the oil obtained from the leaves 
and from the berries of the laurel, and finds that it consists of a 
mixture of cineole and pinene. Olibene from frankincense is identical 
with leevo-pinene. Elemi oil contains dextro-phellandrene, dipentene, 
and a crystalline compound, which is probably Vesterberg’s amyrin 
(Abstr., 1887, 733). The lower boiling fraction of oil of sage contains 
pinene and cineole, but the chief portion boiling between 201 and 204° 
consists of salviole. The portion of mace oil boiling about 165° con¬ 
sists of a mixture of dextro- and laevo-pinene. The higher boiling 
fractions contain dipentene, and a dextro-rotatory compound which 
has not yet been investigated. W. 0. W. 

Bay Oil (Oleum Myrciae acris). By 0. Mittmato (Arch. Fharm,, 
[3]. 27,529—^548).—The oil was dark yellow to brown in colour, had 
a sharp taste, an odour somewhat resembKng that of cloves, and a 
-fep, gr. of 0;97P at 15°. It was soluble in ether, light petroleum, 
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carbon bisnlpbide, and cWoroform, but became turbid with alcohol 
and other substances easily miscible with water. The oil contained 
neither sulphur nor nitrogen; its reaction was neutral to litmus. 
Ferric chloiide in presence of alcohol produced a blue coloration, in¬ 
dicating the presence of phenols. Aqueous potassium hydroxide 
extracted a substance soluble in alcohol, which gave a strong blue 
edloratiou with ferric chloride. A silver mirror was produced with 
alcoholic atiamoniacal silver solution. Aldehydes and ketones were 
not found. After removing mechanically admixed water by means of 
anhydrous sod ,^^ sulphate, and distilling, a portion came over be¬ 
tween 160” and 200°, which was clear, colourless, and highly refracting; 
this did not colour ferric chloride, faintly reduced silver solution, 
and was not acted on by alcoholic potash. Between 210° and 250°, a 
colourless oil passed over, which became brown on exposure to 
air, gave a blue coloration with ferric chloride in alcoholic 
solution, strongly reduced silver solution, and immediately solidified 
with alcoholic potassium hydroxide. This second portion was con¬ 
siderably larger than the first. Dissociation commenced a little above 
250°, All the distillates were soluble in alcohol, but the residue in the 
retort was only soluble in ether, light petroleum, chloroform, <&c. 
The portions were further examined and were resolved into 

(a) tBfrChree terpenes, pinene, very probably dipentene, and a poly- 
terpene, probably diterpene j (h) engenol; and (c) the methyl ether of 
the foregoing* J. T. 

Synthesis of Hydropyridic Bases. By A. and 0. Combes (Bull, 
Soc, Ohim. [3], 1,14—16;*—By a reaction analogous to that yielding 
quinoline-derivatives (Abstr., 1883, 504), a dibydi'odiacetyleollidine, 
Ci3Hn^702, may be prepared. Aldehyde ammonia (1 mol.) is heated 
with acetylacetone (2 mols.) for one hour in a water-bath. The solid 
product obtained, crystallises from alcohol in transparent, yellow, 
hexagonal prisms melting at 153° and distilling under reduced 
pressure at 250°; the hydrochloride is crystalline, the aurochloride 
and platxnochloride are very unstable, and the base itself is insoluble 
in water. T* G, "H, 

Constitution of the Cinchona Alkaloids, By Z. H. Seeabje^ and 
J. WuRSTB (Moimtshy 10, 220—^230; compare MonntBh.t 10, 65, this 
vol., p. 626).—It has been previously shown that quinidine, on 
oxidation, yields cincholeuponic acid and qnininic acid; the authors 
have now succeeded in isolating pure cincholeupone hydrochloride from 
the crude oxidation-product, and find it to be identical in every respect 
with the corresponding compound obtained from quinine and cin- 
chonidine. 

Cincholeupone is also formed when einchonidine is oxidised with 
chromic acid. The mercnrochloride can be isolated by repeatedly 
precipitating with mercuric chloride, and extracting the precipitate 
with boiling water; the hydrochloride, obtained by decomposing the 
double salt with hydrogen sulphide, is identical in chemical and 
optical properties with the corresponding compound obtained from 
cinchonine, quinine, and quinidine. 

VOL* LYI* 4 G 
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Quinicine, prepared by beating quinine hydrogen snlphate^ was 
oxidised, and the crude product inyestigated exactly as has been 
previously described in the case of the other alkaloids. Considerable 
quantities of quininic acid, ciucholeuponic acid hydrochloride, and 
ciucholeupone hydrochloride, identical in chemical and physical pro¬ 
perties with the corresponding compounds obtained from quinine and 
quinidine, were isolated. 

Cinchonicine on oxidation yields cincholeuponic acid, identical with 
the acid obtained from cinchonine and cinchonidine; cincholeupone has 
not yet been isolated from the oxidation-product^ but that it is 
actually present is more than probable. 

The investigation of the cinchona alkaloids has shown that not 
only the four naturally occurring bases quinine, qninidine, cinchonine, 
and cinchonidine, but also the amorphoua componndsL qninicine and 
cinchonicine formed therefrom by intraipplecular qbange, are so 
similar in constitution that the only 4if^erence in their decomposition- 
products is due to a difference in the epipirical formulas of the 
alkaloids. All six bases contain ope and the same group of atoms, 
from which, on oxidation, qincholeupone is formed. Although the 
rotatory power of cincholeupone has not yebbeen determined, it must 
contain a dextro-rotatory group o£ atoms, because, on oxidation, it is 
converted into cincholeuponic acid ([«]d = -fe 35° 61'). Pasteur’s hy¬ 
pothesis (Jahresb.j 1853> 474). as to the cause of the peculiar optical 
properties of the cinchoua s^lkaloi^s is fully borne out % the facts 
which have hitherto been brought to light. ' 

Quinine, qninidine, and qninicine are most probably, identical in 
structure and stereo-cbemicaliy isomeric, as are also cinchonidine^ 
ciucbonine, and cinchonicine. Thq first meipbers of the two groups 
are analogous to Isevo-tartaric aci4, the next to dextro-tartaric acid, 
and the last numbers are analogous to optically-inactive tartaric 
acid. The analogy is, however, incomplete, as the optical activity of 
the alkaloids does not cease entirely when intramolecular change takes 
place. The cinchona alkaloids contain at least two, and, according to 
the researches of Jungfieisch and Leger {Gomjpi. rend,, 105, 1257), in 
all probability more than two, asymmetric carbqn-atoms. 

P. S. K, 

Alkaloids of Mandragqra. By F. B. Ahrens (^nnalen, 261, 
312—316 ).—Mandmgorine is extracted, from tjhe powdered roots of 
the mandragora by maceration with alcohol; the extract is evaporated, 
and the residue treated with very dilute acid. The alkaloid is 
liberated from the acid solution by adding an excess of potassiuua 
carbonate and extracting with ether. It is a hygroscopic, brittle reidn, 
melting about 77—79°. The sulphate is crystalline and deliquescent, 
A small quantity of the solution dropped into the eye causes dilation 
of the pHpil. The aurochloride, CnH^sNO^jHAuCh, forms yellow 
plates exhibiting a fatty lustre. The salt is soluble in hot water and 
in water containing hydrochloric acid. It melts at 153—155®. . The 
platinochloride melts at 194—196° with decomposition. Mandra- 
gorine is not converted into atropine by alkalis. 

Hydrochloric amd extracts a second alkaloid from the residue of 
the maudr$gota rc^t irom w’hich the mandragorine has bqen removedi 
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It has not been obtained in a solid state, but the platinochloride and 
the aurochloride are crystalline. The former melts at 179—181;^ 
1 begins to melt at 147®, becoming completely fused at 

• W. 0. W: 

New Ptomaine. By A. M. BelIztnier (BulL Soc. GJiim. [ 8 ], 1, 
178—180).—The ptomaine discovered by Brouardel and described by 
him as both chemically and physiologically analogous to yeratrine 
(Mmitmr scimt [3], 10, 1140) has been prepared in quantity by 
the author. Only when in contact with air does the analogy to 
verairine obtain, and an apparatus is described by-means of which 
the reactions are studied in an atmosphere.of nitrogen. 

This ptomaine, which appears to be a secondary monamine, Cs 2 H 3 i'N', 
is an almost colourless oily liquid haying a hawthprn-like odour. It 
is insoluble in water, but alcohol, ether, toluene, and benzene dissolve 
it readily. It is extremely oxidisable, and forms salts which are 
very deliquescent; T. G. N. 

Broteids of White of Egg. By G. C 0 E 127 and E. Beeaed (Archiv. 
de Biot, 9,1—16).—^The proteids of whife off egg were examined by 
tbe method introduced by Halliburton (/. Physiol. 5) in the investi¬ 
gation of the proteids of serum. The method is that of fractional 
heat coagulation, the solution being kept througbout very faintly 
acid. The solution of white of egg, after filh'ation, was usually acid ; 
this was neutralised with solution of potassium hydroxide (1 in 1,000) 
until phenolphthalein paper was reddened, and then to each 5 c.c. of 
the solution one drop of 2 per cent, acetic acid was added. After 
the formation of a beat coagnlum, the lessening of acidity was 
corrected by the addition of more acid. A water-bath with an Elster’s 
gas regulator served for heating the solutions. A pruteid always 
becomes opalescent-beforeriti is precipitated by heat, aud in the case 
of egg proteids at least, it is not correct to distinguish between the 
temperature at which opalescence occurs and the coagulation tem¬ 
perature, for, if the liquid'be allowed to remain for a sufficient length 
of time (two hours in most cases) at the lower temperature, the 
opalescent solution becomes filled with a flocculent precipitate. 

The results obtained are as fpHo^ys exist in white of egg 

two kinds of proteids— 

1. —^Those coagnlable by heat; of which two bejong to the globulin 
class, and are precipifcable by saturation with magnesium sulphate. 
Their coagulation temperatures, are:—oyiglobulin « at ; oviglo- 
bulin /? at 67®. There are in addition three members of the albumin 
class which coagulate at the following temperatures; albumin e& at 
72% ^ at 76®, and 7 at 82V 

2. —Peptones, which increase in amount with tbe staleness of the 
egg. Their presence does not influence the coagulation temperature 
of the other proteids. 

The colouring matter of the white of egg is, like the peptone, not 
coagulated by heat. 

When a solution of albumin is raised to sucb a temperature that 
opalescence sets in,^ it becomes preeipitable, by saturation with mag- 

4 c 2 
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iiesinm snlpliate. like a globulin. It is possible that albumin, immedi¬ 
ately before its coagulation, passes into an intermediate condition in 
which it has the composition and properties of a globulin. 

W. D. H. 


Physiological Chemistry. 


Feeding of Milch Cows. By 3. Pjord (Bied, Centr., 1889, 
517—525).—The cows were selected in groups of 10 on several large 
farms, and fed with a mixture of palm cake, rape cake, bran, barley and 
oat cha:ffi, clover, hay, and straw ad lih^ To this food was added 
during the period of preparation 4|- kilok of red beet and 4^ kilos, of 
turnips; this was increased in the actual period of experiment to 
18 kilos, of roots. It was then observed that the addition of roots 
had no effect on the composition of the milk, and the evening mijk 
was always found to be richer in fat than that of the morning; the 
beet, however, produced a greater increase in live weight than the 
turnips did. E. F., 

Coagulation of the 'Blood» By L* C. WboLDETnoE (/. Physiol^ 
10, 329—340).—A further reply to criticisms by Halliburton (Abstr., 
1888, 974; this voL, pp. 63, 288). 

Nitrogen in Spntim. By M. Panoi’f (Dissertations Med.-C-hL 
Acad. 8t. Peteo'sb.^ 1888—89, No. 2). By estimating the nitrogen in 
the sputum of patients suffering from various lung diseases by 
means of the Ejeldahl-Borodin process, it is found that both the total 
amount per diem and the relative amount of nitrogen in the sputum 
is greatest in phthisis and least in bronchitis and croupous pneu¬ 
monia* \ T* M. 

Horse P&.t. By h. LbItz {Zeit anal. Ohem.^ 28j 441^^^4S).— A. 
fresh specimen, exti'acted in the laboratory, having a melting point of 
20^, and of the composition 0 76-72, H 12T7, 0 11*17 cent., 
insoluble fatty acids 95*68 per cent*, was exposed to air, and weighed 
periodically during two years* It remained unchanged, for tft^ first 
four weeks* It then began to gain in weight. In the course if the 
first year it gained 2*707 percent.jand in the second 0*788, theriafter 
remaining unaltered. Its coinposition was then C 71*05, H lv‘95, 
O 18*0 per cent.; insoluble fatty acids 90*54 per cent. It was rancid; 
100 grams neutralised 34 c.c. of normal alkalL M. J. 

Physiological Action of Acetophenone. S. S. EARM^;KSKI(Z;^fi\ 
Med.-Chi. Acad. Sh Petersb.^ 1888—1889, No. 70)^—Acetophenone lo w eri 
sensation and refiex action, produces sleep, slows the heart,,apparently^ 
by acting on the accelerator apparatus, increases the x^xtability of the. 
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respiratory centre, except in large doses, wMcli destroy it entirely, 
lowers the blood pressnre by affecting the vascnlo-motor centre and 
by weakening tbe heart, lowers the irritability of the brain, in 
niedinm and large doses, and that of the spinal cord in all doses, and 
lowers the temperature of the body, T. M. 


Chemistry of Vegetable Physiology and Agriculture. 


Nutritive Value and Produce of Grasses and Clovers, 

Part IL By D. Wilson {Trans, JSitfh. and Agr, 8oc. of Scotland, 1889 
[5], 1,1—45).—Seventeen plots of grasses and clovers grown in 1885 
yielded the results already recorded (Abstr., 1886, 906). The growth 
of these plots has been watched during the three subsequent years, 
and plots of several grasses and leguminous plants not included or not 
succeeding in the first series have been laid down, and the produce 
collected and analysed. Three cuttings of the crops were taken, at 
periods corresponding with those of the first series, and the methods 
of analysis and of valuation were likewise the same, and have been 
described in the Abstract above cited. The results for the grasses 
and plants not included in the former series are here condensed and 
tabulated on tbe plan then adopted. 

Tall oat grass {ArrhsnatlieTum avmaceuni) ia one of the most pro¬ 
ductive at all seasons, and is at least permanent enough for a two^ or 
three yeai^ ley. It is exceptional in not deteriorating between the 
time when the grass begins to shoot and tbe time when the seed is 
full sized. No loss is sustained in delaying the cutting until the 
clovers are in bloom. 

Piorin {Agrostis stolonifera laiifoUa) has no exceptional quality to 
recommend it. Although said to grow better in late autumn than any 
other, in these experiments, cocksfoot, golden oat grass, and tall oat 
grass surpassed it in late as well as in early growth, besides being 
more productive during the summer. 

Various leaved fescue {jpestma hetero^kylla) is on the whole inferior 
to hard fescue, and throws up mo3?e why stems, with less under¬ 
growth. 

Sniooth stalked meadow grass (Poa firatmsis) stands heat and cold 
better than the rough stalked,, and "fields a greater weight of dry 
food at all the cuttings, but a little oi the latter should he included in 
mixtures, because sheep are so fond of the young shoots, and it has 
such a power of filling up interstices in a pasture, 

Floating sweet-grass (Glycerm flnitam) continued growing later in 
the year than any other grass. All the cuttings were taken before the 
blooming period; no grass produced young leaves of greater nutritive 
value, and tbe bright green leaves forming the first and third cuttings 
of portion A were exceptionally rich in albuminoids, and low in woody 
fibre. It is suitable for moist land? stud a good addition to mixtures 
for. retentive pastures. 
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Hudson’s Bay grass (Foa nemoralis sewpermreiis} was sown, but ao 
difference could be detected between its produce and that of tbe plot 
of wood meadow grass {F.neinoralis) sown in 1884 ; also tbe differences 
between red fescue (Festuca ^iihrai) and the 1884 plot of hard fescue, 
and between sheep’s fescue {F. ovina) and the old plot of finedea-^ed 
sheep’s fescue, 'were so'^slight that thtse grassts were not analysed. 

Reed oana?^^ grass (^halaris arundinacea) faToured by the wet and 
auniess season’(-1888) gave a greater.yield than that of any other plot 
during the four years of experimeht; the total value of its produce” 
was a half greater than the four yete’ average of cocksfoot. It flowers 
about a month later than cocksfoot, and at the same stage their 
nutritive values are aboht the same, but asfter blooming it becomes 
very woody. It deserves a trial in moist or irrigated meadows, to 
yield two or 'three cuts of green stuff, or to ■‘fill a silo. 

HnngariaiL forage grass, or smooth awnless brome grass (JBromus 
inermis) is best shited for dry, thin soils, where most of the other 
strong-growing grasses arfe dut of place. It flowers a month later 
than cocksfoot, and is a little inferior in nutritive quality. 

Wood fescue {Brachypodium *sijlvaticum*) grew as rapidly as reed 
canary grass up to beginning of June, but was afterwards much 
less productive, and fits nutritive value, esjpecially in the young leaves, 
is greatly inferior to that of the 'former. 

As regards the clovers (the new sowings of which stood the first 
winter muqh better than the first series), whilst alsike yielded as 
much at the first cuttings (A and B) as perennial red, the aftermaths 
•of the latter were twice as heavy. Dutch clover cannot compete with 
the larger ones in weight of produce, but all the cuttings of it contained 
tdie least woody fibre. The value of produce for the season is greatest 
in red clover, and is .greater in all when first cutting is delayed until 
blooming, for clovers do not deteriorate so rapidly as glasses. 
Lucerne in moderately*deep 'feoils is a useful addition to fill up the 
deficiency between the dying *out of the clovers sown and the re¬ 
appearance of the natural white clover; it grows so rapidly after 
cutting that it should nfever be allowed to flower. 

The produce of the pidts sown in 1884 has been weighed every 
year since, and the foUotv^ing observations supplement or modify those 
made in that year. The pitoduce of sweet vernal grass has decreased 
every season. Crested<flcgstail also has fallen off in yield. Golden 
oat glass, wood meadow grass, and hard fescue have increased in 
productiveness; the first^nailied grows more rapidly in August aud 
September than any of the other permanent grasses. Meadow fescue 
has fallen off slightly in yield, but the veiy Butiitions quality of its 
young leaves entitles it to be called, perhaps, the best grass for perma¬ 
nent pasture. The leaves of tali fescue have become rather coarser 
each year. 

The productiveness of cocksfoot, meadow foxtail, and timothy was 
fairly represented by the first season’s results. The high opinion of 
the nourishing quality of /oxtail is confirmed by experience in the 
pastures. Cocksfoot, one of tbe ^rliest and most productive grasses, 
is.one of the most difficult to graise satisfactorily, because sheep and 
cattle refuse to eat the indigestible and fibrous seed stems which it 
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persists in throwing np; these, however, are fewer the longer it is in 
a pasture; crested dogstail is even worse than cocksfoot for pro¬ 
ducing windle-straes.’^ As regards perennial rye grass, although in 
meadows it dies out in spots, and is replaced by stronger growing 
grasses, such as cocksfoot, yet it certainly does not disappear from 
the pastures, even after four years, and meanwhile it has occupied the 
soil, kept down weeds, and furnished a greater weight of produce 
during the first two years than when it has been omitted. The nutri;. 
tive value of rye grass was shown to be not inferior in Part L Pream 
has since shown that it constitutes a large proportion of the herbage 
on many of our best old grass lands. 

The following mixture of seeds is recommended for sowing down 
to permanent pasture:—Per acre, cocksfoot, 3 lb. (7|) ; meadow fox¬ 
tail, 41b. ( 11 ) ; meadow fescne, 61b. ( 11 ); tall fescue, 21 b. 12 oz. (4^); 
hard fescue, lb. (5^) ; timothy, 1 -| lb. (18) 5 perennial rye grass, 
7 lb. ( 10 ) ; golden oat grass, i lb. ( 2 ^) ; wood meadow grass, lb, (50 ; 
smooth stalked meadow grass, 6 oz. (30 ; rough stalked meadow 
grass, I lb. (3) ; Dutch clover, l|lb. (7); alsike clover, l|lb. (70; 
perennial red dovei*, 1 |- lb. (2-1); yarrow, 6 oz. ( 6 ). The numbers 
in brackets are the percentages of germinating seeds of each kind in 
the mixture. To obtain a mixture with these percentages, the number 
of seeds in 1 lb. must be known, and the germinating proportion of 
each, and the weight taken adjusted in accordance with this. The 
author has found it a good plan to sow oats after well-dunged turnips, 
as soon after the middle of March as possible, and to sow the grass 
seeds about the end of April. The oats should if possible be cut for 
hay towards the end of July, to give the grass seeds a good start; 
next spring superphosphate, kainite, and sodium nitrate should be 
applied as top dressing, and a hay'crop taken, the grasses being cut 
before they are in full bloom. J. M. H. M. 

The Wood of the Beech. By Hartig and B. Weber (Bied, 
Geritr., 1889, 552—555).—The original memoir (235 pp.) gives a full 
account of the anatomical structure, physiological functions, &c., of 
the beech tree. Of the whole woody tissue, cellulose forms one-half, 
mucilage one-fourth, and other matters one-fourth. Weber in the 
second half of the memoir gives ash and nitrogen analyses; the bark 
appears to be richest in ash, containing from 15—20 times more than 
the wood itself, and the ash increases with age; the percentage of 
ash increases from the periphery to the centre, the maximum being 
found in those parts where the bough twigs leave the stem, and the 
quantity decreases as the age nears 60 years, but after that and up to 
80—90 years the ash increases and afterwai-ds decreases. 

Potash at the centre is generally double that at the peripheiy, 
but with phosphoric acid the contrary is the case, and this holds good 
also for sulphuric acid and ntagnesia. As regards nitrogen, the 
maximum amount m found during the first 10 years, the quantity 
decreasing after that time up to 60 years, again rising up to 80 yearS, 
when the second maximum is attained, and then gradually sinking. ^ 

k w. p. 
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Manurial Value of several Marine Products. By A. Mayer 
(Bted. Cmtr,^ 1889, 511—513).—The following are partial analyses 
of several marine products whicii are capable of being used as a 
manure:— 



i 

Nitrogen. | 

1 

Potash. 1 

Phosph. 

acid. 

Calc. earb. 
in ash. 

NaCL 


p. c. 

p. c. 

p. c. 

p. c. 

p. c. 

Algse... 

0*89 

0-72 

0-14 

1*11 

7*0 

Mussel shellR .. 

0-08 

O'll 

i 0*10 

90*8 

0*05 

Star-fish (AJiierias ruherd),. 
Egg cases of Bticcinimn un¬ 

1*92 

0 16 

1 0*45 

17 *8 

0*4 

datum .. 

3*40 

0*18 

0*16 j 

4*9 

6*2 

Folifpenfiiiele artufleria ....! 

3*23 

0*35 

0*67 I 

19*4 

4*7 

Egg cases of Ray,... 

10*56 

0*48 

0*40 ! 

0*9 

2*2 


To the seaweed it is necessary to add some cheap phosphated 
manure, so as to form a useful compost. Mussel shells surpass marl 
in value. Star-fish, owing to their brittleness and high percentage of 
phosphoric acid and potash^ are well adapted for using alone as 
manure, W. P. 

Comparative Manurial Values of OMli Saltpetre and 
Ammonium Sulphate. By C. Rowland (Bied. Oentr., 1889, 
508-^511).—Quantities of each mannre were applied to wheat, so 
that the weight of nitrogen in each should be equal. The results 
were much in favour of the nitrate, but, then as the weather had 
been dry and hot, it was unfavourable to obtaining the full effect 
f )'om the sulphate. Besides bringing a heavier yield, the nitrate was 
the cheaper manure, for 200 kilos, per hectare brought a Uet profit of 
158'5 M., whilst the amtnonia only brought 34*75 M. 

When increasing quantities of ammonium sulphate Were compared^ 
it was found that 50 tilos. per hectare brought a higher yield than 
either 100 or 150 kilos, both in straw and in grain. E.. W, P* 
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Teetiug of the Eeageuts employed in Elementary Analysis, 
By M. V. Resckx (Monatsh.^ 10, 233—-235).—^The methods given by 
Krauch (Die Fnifung der chemisch&n Beagentien Mdnlieit) for 
testing the purity of copper oxide are insufficient, as commercial copper 
oxide frequently contains lime, an imparity which would give rise to 
considerable errors in analyses; a sample of the granulated substance 
was found to contain 0*39 per cent, and a sample of the powder 1*02 
per cent, of calcipm oxide. Lead chromate sometimes contains lead 
oxide; in one sample examined, 13*27 per cent, of lead oxide was 
found, j . F, S,. K, 
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Parification of Litmus. By O. Fosrsteb {Zeit, anal. 28, 

423).—The best commercial litmus is first exhausted with alcohol iu 
the cold, then digested with water, and the solution filtered and eva¬ 
porated. The residue is dissolved in water, the filtered solution 
precipitated by a mixture of absolute alcohol and glacial acetic acid, 
and the precipitate washed with alcohol; this solution, precipitation, 
and washing being repeated as long as any reddish-violet substance is 
removed thereby. The precipitate is then dried, moistening re¬ 
peatedly with alcohol to remove acid. It is now dissolved in water, 
and the solution filtered and precipitated with feebly ammoniacal 
alcohol. The precipitate, once more washed'with alcohol and dried, 
is fit for use. M. J. S. 

Volumetric Apparatus. By V: HolblikG' (Zeit. anal. Ghem , 28, 
481—483).—^In this arrangement, the bottle containing the standard 
solution serves as^the.base of the burette stand. The burette is sup¬ 
ported by a rod and clip attached to a collar clamped round the neck 
of the bottle. Three tubes pass through the« stopper of the bottle. 
By one of these air is forced (by a small’ finger pump) into the 
bottle to, drive the solution by the second tube to the top of the 
burette. The third is for relieving- the pressure, and is closed by a 
clip. The tube which conveys the solution tO; the burette enters at 
the .top and passes down exactly as far as the zero point, where it is 
drawn of to a jet and bent to the side. It is held in its place in the 
burette by a cork, notched for the passage of air.. The solution 
haying been driven npvinto the burette until it covers the end of this 
tube, the. relief valve, is opened and the syphon action of the tube 
draws the solution down as far as the zero., M. J. S. 

Separation of Ethereal Solutions from Aqueous Liquids. 
By-A. Gawalovski anal, Ohern^, 28, 438—i84).—^In separating 

small quantities of ethereal or other volatile solutions from large 
volumes of aqueous liquids, the shaking should be performed in a 
flask with a very nanow neck. The fla^k is then inverted in a small 
stopcock funnel, by which the aqueous liquid is gradually run of to a 
second flask (where it can, if desired, be shaken a second time with 
ether), the volatile layer remaining in the upper flask to the last. 

M. J. S. 

Estimation of Iodine. By E. Beigharbt and Upmeteb (Arch, 
Thmn. [8], 27, 642—645).—Experiments were made on Dnfios’ 
method as described in Fresenius ( Quant, chem. AnaLf 6 Auf., I, 485), 
in which iodic acid or an iodide is heated with ferric chloride and the 
iodine set free is distilled over into potassium iodide solution and 
titrated with sodium thiosulphate solution. The authors passed the, 
iodine directly into thiosulphate solution and determined the excess 
of the solution by means of permanganate. It is essential that the 
distilling flask should not be stoppered with cork or caoutchouc, as 
the -iodine attacks these, and the results are then too low. A wooden, 
stopper soaked in paraffin gave perfectly satisfactory results. A 
current of air is unnecessary; the whole of the iodine is carried over 
with the steam in a short time, ^ J, T,. 
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•Estimation of Ammonia by Distillation, By W. M. Stein and 
P. W. ScBWARZ {Zdf. anah Gheni.^ 28, 428—431).—The app^^^a^xls 
used by the author completely prevents tbe projection of tbe alkaline 
solution into the condenser. In the cork is fitted a wide glass tube 
resembling a cylindr'cal separator bulb without the stopcock. 
Through the upper neck of this bulb passes the tube for connection 
with the condenser. It reaches nearly to the bottom of the bulb and 
is therevUaiTOwed and bent aside so that no drops can be thrown up 
into it dir^ectly. In its npper part are three side apertures for the 
entrance of the vapqurs. If these apertures are large enough, the 
liquid which collects in the tube is able to drain from it without any 
tendency- to be driven foi-ward. The drops of condensed water 
which form in the neck of the bulb serve to wash the vapours to 
some extent. The absorption vessel consists of a fiask, with a side 
tube containing fragments of glass through which the acid is intro¬ 
duced *, this retains the ammonia perfectly without opposing any 
statical resistance to the escape qf air, M. J, S. 

Analytical Note$.. By C. Db ua HARPiand F. Bbvebuin (Bull. Soe. 
Chim. [3], 163—1^5).—To determine carboniq, oxide in the atmo¬ 
sphere, the filtered air may be aspirated oyer iodic aqid contained in a 
fractionating fla'?k heated at 150°' in an oil-bath; the carbonic oxide 
is oxidised to carboqic anhydride, an(i a corresponding amount of 
iodine is liberated, which the delivery tube of tbe fiask conducts into 
starch solution, 9 litres of air containing 1—2/100,000 of carbonic 
oxide gave a very definite indication after 20 minutqg. 

Modification of Bunsen’s apparatus^ for - chlorine estimation.—An 
arrangement by which the air contained in the apparatus at starting 
is allowed to escape after being washed. T. G* NT, 

Volumetric EstimatiOB of Snlphat^. By-H. Quantin (Bull 
SoG. dim. [3}, 1, 21—24),—^A method depending on the fact that 
when an alkaline sulphate is added to a hydrochloric acid solution of 
barium chromate, chromic acid is liberated, and this, after precipi¬ 
tating the excess of barium chromate by ammonia, may be titrated by 
a standard ferrous sulphate solution. T. G. IT, 

Precipitation of Magnesia. By L. Bura (ZeilanaZ. Chem.., 28, 
452—454),—^The use of sodium ammonium phosphate, instead of 
sodium hydrogen phosphate, for precipitation of magnesia, as pro¬ 
posed by Mohr, is attended with the disadvantage that in dilute 
solutions the precipitate forms in so finely divided a condition that it 
requires several days to subside completely, and if filtration is 
attempted before subsidence is complete, a clear filtrate cannot be 
obtained. For qualitative detection of naagnesinm, however, the 
ammonium salt is to be preferred* M. J. S, 

Source of Error in Separating Trac^ of Manganese from 
much Iiime by Ammonium Sulphide- By L, Bwm (Z&iL ami 
OJfewi, 28, 454),—From a solution containing much calcium chloride 
mixed with yellow ammonium sulphide and expt^ed to access of air. 



1088 


ABSTRACTS OP OHEIHICAL PAPERS. 


calcium tRiosulphate separates in crystals on long standing. When 
traces of manganese are to be precipitated from sucb a solution, long 
standing is inadmissible. In sucb a case, it is better to boil vigorously, 
and, after further addition of ammonium sulphide, to filter immedi¬ 
ately. J* S. 

Detemiination of Carbon in Iron. By L. BLtJM {Zdt, mml. 
Ghem,^ 28, 450—452).—The author coutroverts the statement of De 
Koninck (Abstr., 1888, 1341), that the addition of silver sulphate 
prevents the evolution of chlorine in Ullgren’s chromic combustion 
j>rocess, and shows by direct experiment that silver chloride when 
heated with the usual mixture of chromic and sulphuric acids is 
decomposed, with evolution of a gas absorbable by potash. 

M. J. S. 

Estimation of Nitrogen by KjeldahTs Method. By B. 
Kartinotti {ZeiU anal, Ghem,, 28, 415—421).—The author’s con¬ 
clusions are as follows:— 

1, For the estimation of the organic and ammonia cal nitrogen in 
manures in the absence of nitrates, Kjeldahl’s method (use of a 
mixture of sulphuric acid and phosphoric anhydride with addition of 
mercnry, and subsequent heating with permanganate) is to be 
preferred to that of Will and Yarentrapp. 

2. For the estimation of the total nitrogen where nitrates are 

present, Jodlbauer’s modification does not give accurate results t it is 
better, before proceeding to Kjeldahl’s process, to destroy the nitrates 
by heating with ferrous chloride and hydrochloric acid, and to 
estimate their amount separately. M. J. S. 

Elementary Analysis of Volatile Liqmds. By E* Reichardt 
(Arch. Fharm. [8], 27, 640—641),—^A small glass tube sealed at one 
end, and capable of being closed with a cork, is half filled with copper 
oxide, weighed, and then charged with the volatile liquid to be burnt, 
and again weighed. The tube is now filled up with copper oxide, 
and then corked. To bum the liquidj the uncorked tube is laid on 
copper oxide in a platinum boat, which is placed in a combustion 
tube, and the combustion carried out in the ordinary way. All non- 
nitrogenous, volatile, carbon compounds can thus be burnt with the 
best results. Heavy volatile liquids which are not very deliquescent 
may be dropped from a small weighed vessel directly on to the 
copper oxide in the platinum boat; the boat is then quickly placed in 
the combustion tube, and tbe vessel is weighed a second time to 
determine the amouiit taken. J, T. 

Rapid Estimation of Saccharine Compounds. By X E. 
POLiTis (J. Pkarm. [5], 20, 62—64).—Estimation by means of 
Fehling’s solution would be rapid if the end of the operation could 
be quickly ascertained. The author takes an excess of decinormal 
cupro-potassium solution for a measured quantity of sugar solution, 
and titrates the excess of copper by De Haen’s method with potas¬ 
sium iodide and sodium thiosulphate. Tbe decinormal. ctlpro- 
pOtassium solution contains copper sulphate crystallised, 24^95 grams j 
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sodiam potassium tarti-ate, 340 grams; sodium liydroxide, pure, 
25 g^ms, made up to 1 litre with, water; 50 c.c. of the copper 
solution is boiled, and 10 c.c. of sugar solution containing about 1 per 
1000 of glucose is added. After boiling for five minutes, the solution 
is made up to 100 c.c., and 50 c.c. is filtered oJff. This is slightly 
acidified, and potassium iodide is added in excess; the iodine 
liberated is then titrated by means of thiosulphate. The unreduced 
copper is thus ascertained, the reduced copper being found by 
difierence. 1 c.c. of the copper solution corresponds with 0*0086 
gram glucose. J. T. 

Estimation of Galactose. By E. Steioee {Zeit. anal Chem., 28, 
444—450).—The amount of copper reduced from Fehling’s solution 
by galactose is not absolutely proportional to the amount of the sugar 
present, but is influenced by the strength of the solution. The 
author, therefore, gives the following table showing the amount of 
copper corresponding with a given quantity of galactose under the 
conditions described below:— 


0alactose. 


Copper. 

Galactose. 

Copper. 

250*0 mgs. gave 

434-5 mgs. 

125-0 mgs 

. gave 23*2*7 mgs. 

237-5 


411-8 „ 

112-5 

„ 211-1 „ 

225-0 


393-6 „ . 

100-0 

„ 188-7 „ 

212-5 

JJ 

375-0 „ 

87-5 

„ 165-4 „ 

200-0 


354-2 „ 

750 

,, 142-4 „ 

187-5 

3> 

335-0 „ 

62-5 

„ 120-2 „ 

175-0 

>3 

316-4 ,, 

50-0 

„ 94*8 „ 

162-5 

33 

297-6 „ 

37-5 

» 73-1 „ 

1500 

33 

277-5 „ 

25-0 

» .49-9 „ 

137-5 

>3 

254-0 „ i 




In all the experiments, the given weight of galactose was contained 
in 25 C.C., which was added to an excess of the boiling Fehling's 
solution. The latter was in all cases prepared at the time. The 
boiling was continned for 3 to 4 minutes, special experiments having 
shown that no essential difference resulted from varying the time 
between 3 and 7 minutes, although by boiling for 30 minutes 
more copper was always reduced. The precipitate was collected on 
an asbestos filter, and reduced by hydrogen. The Fehling’s solution 
used each time contained 2*0784 grams of crystallised copper sulphate, 
10*38 grams of potassium sodium tartrate, and 3 grams of soda in 
120 c.c. M. J, S. 

Discrimination of Emit and Beet Syraps. By J. and 

M. Wesexee {Zeit anal Ohem,, 28, 404—415).—The former of these 
preparations (Obsthraut) is the aqueous extract of apples or pears 
inspissated to a syrup or jelly. Owing to the difierence in cost, it is 
frequently adulterate with beet syrup,, also occasionally with starch 
syrup, dextrin syrup, or maltose. The most obaracteristio difierenee 
between the first of these and the genuine fruit syrup is their 
action on polarised light; in a 10 per cent, solution examined with 

VOL. IiVI. 4 d 
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Laurent\s polariscope, the foiiit syrnp gives a left-handed rotation of 
at least 4°, whilst beet syrnp rotates the ray 5° to 7° to the right. The 
solution is best prepared for observation by clarifying with lead acetate. 
The kind of sugar present may be ascertained by the usual -methods 
(inversion, and reduction of cupric solution); the fruit syrup is rich 
in dextrose (46—57° per cent.), but poor in saccharose (maximum 
6'5 per cent.), whilst beet syrup contains on an average 43 per cent, 
of saccharose and only 18 of dextrose (maximum 23). The deter¬ 
mination of the nitrogen (Kjeldahl’s method) furnishes another means 
of discrimination, the fruit syrup containing at most 0‘25 per cent., 
whilst beet syrup contains at least 0*5 per cent. The total mineral 
matter is on the average twice as high in beet syrup (3’8 per cent.) 
as in fruit syrup (1’92 per cent.). Further differences are that beet 
syrup exhibits stringiness, whilst fruit syrup does not, also that in a 
1 per cent, solution beet syrup gives a precipitate with hydrochloric 
acid, which is not the case with fruit syrup; moreover, beet syrup 
when warmed with potash gives a disagreeable ammoniacal odour, in 
which trimethylamine is feebly noticeable, whilst fruit syrup gives 
only an agreeable fruity odour. M. J. S. 

Detection of Carbamide. By E. LtiuT (Mmatsh, 10, 295—316; 
see p. 1059). 

Detection of Resorcinol. By H. Bodd^ (Arch, Pharm. [3], 27, 
656; from N^derl. tijdschr, ^harm. Gkem. Jour,, 1889,163).—If some 
drops of sodium hypochlorite solution are added to a solution of 
resorcinol in water or alcohol, a violet coloration appears which soon 
passes into yellow. On warming, or on the' addition of a considerable 
amount of the reagent, the liquid becomes dark yellowish-red, or dark 
yellowish-brown. The transient violet colour is clearly visible with 
1 part of resorcinol in 10,000 parts of water, in which case the yellow 
colour also is persistent. Phenol, salicylic, and benzoic acids do not 
give the violet colour; the liquid remains colourless, or shows only a 
faint fluorescence; it is only after warming that it becomes slightly 
yellow. Further, if some drops of ammonia be first added to the 
resorcinol solution, sodium hypochlorite solution will produce a transient 
3*eddish-violet colour; the liquid subsequently becomes yellow, and on 
boiling dark green. Salicylic and benzoic acids and antifebrin are 
not coloured under these conditions; phenol, however, becomes 
gi^eenish-blue. J. T. 

Milk Analysis. By R. Bourcart (Bidt Soc, Ohim, [3], 1, 24—* 
28).—An abstract of a detailed memoir deposited in the archives of 
the Soci^te Chimique de Paris.'’ The author recommends that the 
density of milk should not be taken until 12—^24 hours after milking, 
as milk does not attain its maximum degree of contraction until then. 
To control the sp.gr., the following formula is given;— , / 

P = 1 + (h004(^ - g)- omig, 

"P = sp. gr.; a, the total solids; g, the fat. T. Q-. H". 
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Potassium Chromate as a Reagent for the Purity of Quinine 
Sulphate. By J. C, db Veij (Gkem. Getitr., 1889, 708, from Nieuw, 
tijdschr, pkarm. Nederland,^ 1889, 76).—2 gmms of tlie quinine salt-, 
dissolved in 80 e.c. of water, is treated with 0*55 gram of potassium 
chromate, the mixture cooled to 15°, the precipitated quinine chromate 
collected on a filter, and washed with, small quantities of water, when 
the total filtrate should not exceed 80 c.c. The filtrate is rendered 
Just alkaline with sodium hydroxide solution, when, in case much 
foreign alkaloid is present, a precipitate forms. If the quantity of 
such alkaloids is not more than 2 per cent., an opalescence occurs on 
warming the slightly alkaline filtrate to 60°. The quinine may be 
recovered from the chromate by dissolving in boiling water, filtering 
from any insoluble part, and adding it to a solution of sodium hydroxide, 
when the base is precipitated in a pulverulent form. The method is 
recommended for quantitative purposes. J. W. Ii. 

Indirect Determination of Extractive Matters in Wine. By 
E. Eggbb {Zeit anal. Gkem., 28, 897—404).—Comparative estima¬ 
tions by the direct method prescribed by tbe German Imperial Com¬ 
mission of 1884, and by the indirect method of ascertaining the 
specific gravity after removal of the alcohol, show that the tables 
published by Hager {Zeii. anal. Gkem., 17, 502) for the latter method 
almost invariably give results from 0*8 to 0*5 gram per 100 c.c. too 
low. The tables of Schuitze {xb^d., 19,104) give much closer results, 
rarely difiering by more than 0*3 gram per 100 c.c. from the direct 
estimation. The exact method of performing the direct estimation is 
as follows:—50 e.c. of the wine, measured at 15°, is evaporated on 
the water-bath in a platinum basin of 85 mm. diameter, 20 mm. height, 
and 75 c.c. capacity, and the residue is dried for two and a half hours 
in the water oven. For sweet wines, a smaller quantity, yielding 
from 1 to 1*5 gram of residue, is taken. According to Haas, the 
indirect method is applicable only to sweet wines, since in. fully 
fermented wines the assumption on which the tables have been 
constructed, that the solution of the extractive matters has the same 
specific gravity as one of sugar, is incorrect, M. J. S. 

Detection of Foreign Oolonring Matter in Wine. By E. 
SoaTiOEi (Ghem. Gentr., 1889, 550, from Sfa^. sperini. agr. itak, 16, 
13—17).—The wine to he examined is treated with volume of 
10 per cent, potash, stirred for five minutes, and the liquid poured 
into a parchment pleated filter, which standi in water. After a few 
hours the yellow oxidation products of the tannin begin to pass; 
at the end of 24 to 48 hours, the foreign colouring raatters have 
become fixed on the parchment, which may be Judged by their 
colour. ITatural wine merely colours the parchment yellow. 

J. W. L, 

Tasting Logwood Extsraots. By T. C. Palkse (Gkem. News, 
59, 262).—Powdered hide is found to attract the colouring matter of 
logwood just as readily as it does the tannin; so the latter cannot be 
estimated in the logwood that way^ . Touching Procter’s modification 
of Hammer’s tannin process, the author states that the amount of 
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solnHe matter in Hde powder depends very largely on the time the 
water is in contact with the hide. The watery extract from some 
hide powder left a variable amount of readily oxidisable residue, 
giving many of the reactions of the so-called coriin, which, however, 
when redissolved in water was precipitated on adding a solution of 
tannin. The latter can, therefore, not be expected to exri’act much 
coriin from the bide. D. A. L. 

Estimation of Tea Tannin. By J. T. White (Gliem. Neivs, 59, 
261—262).—Experimenting on the estimation of tannin in tea, the 
author found the end reaction in Lowenthal’s method not quite distinct. 
Precipitation with excess of a standard acid solution of lead acetate, 
and estimating the excess of lead in the filtrate gave no results owing 
to the composition of the precipitate being unknown. In estimations 
as zinc tannate, the best results were obtained in the presence of 
ammonium chloride. The solution is precipitated in the cold, 
and allowed to remain an hour or two; the author instead of dissolv¬ 
ing this precipitate in sulphuric acid and oxidising with per¬ 
manganate, dries it at 100 ° and calculates the tannin from its 
organic matter. Zinc tannate dissolves in 14,6u0 parts of water at 
21°, but requires 60,600 parts at 90° j it is more soluble in ammonia. 
Boiling tea extract with hydrated copper or aluminium oxides 
removes a little over one-balf the extract from solution. Aluminium 
acetate precipitates tea tannin as long as the solution is not too 
acid; whereas aluminium gallate dissolves readily in acetic acid. 
The tannin in the aluminium precipitate, which may be easily 
washed, is calculated from the loss on ignition. D. A. L, 

A new Eeaction for Albuminoids. By 0. Retohl (MonakJi.^ 10, 
317—320).—When two or three drops of an alcoholic solution of 
benzaldehyde is added to an albuminoid, then an excess of 
moderately strong (1 : 1 ) sulphuric acid, and finally a drop of ferric 
sulphate, a dark-blue coloration is produced either immediately or in 
a short time. If the albuminoid is solid, it first becomes blue, and 
the colour gradually diffuses through the liquid. This reaction is 
very clear with solutions containing 1 per cent, of albuminoid, and is 
still visible with those containing only * 5 ^ per cent. Salicylaldehyde 
and benzoic chloride give similar colorations, but not so well marked. 

L. T. T. 

Detection of Human Blood. By S. M. Copewak (Brit Med. J., 
2, 1889, 190—193).—The method adopted by the author for the 
preparation of blood-crystals is to add serum to a drop of blood on a 
microscope slide; on covering this, crystals appear after a variable 
time. (Compare Bond, Abstr., 1888,181.) In the ease of human 
blood, the crystals which form consist of heemoglobin, and are rect^ 
angular plates. In the case of monkey’s blood, the crystals also cons^t 
of haemoglobin but the plates are diamond-shaped. In the case of all 
the other animals whose blood was examined, the crystals invariably 
consisted of oxyheemoglobin. Crystals can be obtained from blood¬ 
stains by the same method, although with greater dilBSculty; it is 
believed that by this means we have a method of distinguishing the 
blood of man’torn that of the lower animals. W. Bi H. 
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Action of Hydrogen Chloride and Metallic Chlorides on the 
Photochemical Decomposition of Chlorine Water. Bj E. 
Klimikko and Gr. Pekatoeos (J. Buss. OJiem. Soc., 1889, 57—65).— 
Bnnsen and Roseoe (Ann. phys. Gkem.^ 96, 373) have shown that 
hydrochloric acid has an iuJduence on the decomposition of chlorine 
water by light. The authors show that not only hydrochloric acid, but 
also the chlorides of the following metals: K, N^a, Mg, Ca, Sr, Ba, 
hinder the decomposition of chlorine water. Sealed tubes containing 

mol. weight of the hydrogen or metallic chloride and a definite 
amount of chlorine water of known strength were placed in sunlight, 
together with tubes containing tbe same amount of chlorine water 
alone. When the latter was found to be completely decomposed, the 
determination of the free chlorine left in the other tubes was made 
with decinormal thiosulphate solution. The amount of undecomposed 
chlorine water was found to depend— 

1. On the nature of the salt in solution; 

2. For one and the same salt, on tbe concentration; and 

8. To a small extent only, on the duration of the exposure to light 
(14* days’ action of sunlight not di:ffering much from seven days’ 
action). From numerons experiments, the authors conclude that by 
the continued action of light, chlorine water is decomposed so com¬ 
pletely that iodine is no longer liberated by it from potassium iodide. 
Further, that hydrogen chloride and metallic chlorides prevent com¬ 
plete decomposition. 

The amount of free chlorine remaining in the tubes after the 
decomposition of the chlorine water has proceeded as far as possible 
varies -with different salt solutions. This residual free chlorine is 
considerably larger in the presence of the chlorides of the alkaline- 
earth metals than in the presence of those of the alkali metals, and, in 
every group, is found to decrease as the atomic weight of the metal 
increases. If the quantity of the salt added to the chlorine water is 
diminished to one half, then, cceteris pariJms, the residual free chlorine 
is double, or more; the amount evidently depending on the strength 
of the chlorine water. The amount of chlorine remaining uncombined 
in chlorine water in presence of metallic chlorides is not affected by 
the time it is exposed to the action of light. B. B, 

BelationsMps between the Composition and Absorption 
Spectra of Organic Compounds. By M. Altsausse and G. Keuss 
(Ber., 22, 2065—^2070; compare Kriiss, Abstr., 1883, 104*1) 1885, 
949; 1888, 1141).—^The spectra of alcoholic solutions of the hydro¬ 
chlorides of thionine a^nd dxmethylthionine both sl ow three absorption 
bands, one of which, namely, that nearest to the most refrangible 
portion of the spectruni, disappears when the solution is diluted at 
the moment when the other two become visible as separate bands, 
yon. Lvi. 4 e 
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Tlie Rydriodides of symmetrical dimethylttiioniiie and dietRyl- 
tRionine, in alcoholic solution, give similar spectra. 

TRe compounds formed Ry tRe RydrocRlorides of tetrametRylind- 
amine sulphide and tetretRylindamine sulphide with zinc chloride 
give spectra with three absorption bands, one of which lies so near 
the red end of the visible spectrum that its wave-length cannot be 
measured. 

Moderately dilute alcoholic solutions of thionoline and methylene 
violet transmit only the red rays, but on adding a considerable quan¬ 
tity of alcohol the blue of the spectrum becomes visible and two 
bands can be observed. 

The two principal bands of the thionine spectrum are visible in the 
spectra of very dilute alcoholic solutions of the chlorides of dimethyl- 
diethyl thionine and tetrethylthionine. 

Measurements of the wave-lengths of the line of maximum dark¬ 
ness, in the absorption bands of the compounds enumerated above, 
prove that, in accordance with the conclusions previously arrived at, 
an increase in the percentage of carbon causes the absorption bands 
to pass towai'ds the less refrangible portion of the spectrum. 

Measurements of the spectra of several thionine salts showed that 
the wave-lengths of the lines of maximum darkness are the same, 
whether a solution of the hydrochloride, hydriodide, or other salt is 
employed, 

A comparison of the spectra of the compounds formed by the com¬ 
bination of diazobenzene chloride, or diazobenzenesulphonic acid with 
a-naphthylamine or a-naphthol, with those of the compounds obtained 
in a similar manner from teti’ahydro-a-naphthylamine or tetrahydro- 
«-naphthol, showed that addition of hydrogen to an organic colour¬ 
ing matter causes the absorption bands to pass towards the blue 
portion of the spectrum. The spectra of the compounds examined 
contain no measurable absorption bands, but in all cases the field of 
absorption is sharply defined and permits of accurate measurement. 

The relation between the composition and absorption spectrum of 
a compound is identical with that existing between its colour and 
its composition. If a substance is examined spectroscopically in a 
solution suitable to commercial requirements, and the rays trans¬ 
mitted and absorbed are accurately measured, the colour of an 
unknown derivative of the compound in question can be foretold with 
tolerable accuracy from the rules which have been found to hold good. 

F. S. K, 

New Apparatus for Electro-chemical Investigations. By N. 
V. KXiOBtJKOFF (/. jpT. Ghem, [2], 40, 121—127; compare ibid. [2], 39, 
412).—The author describes, with the aid of diagrams, an arrangement 
by which the electrolyte in quantitative electrolytic determinations 
can be kept in constant motion ; the arrangement can be adapted to 
any electrolytic apparatus. S. E. 

Electrolysis of Distilled Water. By E. Duteb {Gompt rmd., 
109, 108—109).—Distilled water was electrolysed iu an apparatus 
made of glass which yielded no alkali to the water even after long 
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contact, TKe electromotive force was aLout 100 yolts. Electroly>is 
was conducted in three different ways, namely, (1) with, anode and 
cathode both of platinum; (2) with cathode of platinum and anode of 
nickel, cohalt, iron, copper, or similar metal; and (3) with anode of 
platinum and cathode of tin, bismuth, copper, lead, mercury, alnmi- 
ninm, <&c. 

In the first case, with a cathode consisting of a wire whilst the 
anode had a large surface, hydrogen alone was evolved for several 
days. Oxygen then appeared, but its volume was always less than 
halt the volume of the hydrogen, and the water gradually became 
acid. 

In the second case, the. anodes were attacked and converted into 
hydrated protoxides, which then gradnally changed to peroxides, but 
after very prolonged action of the current the latter were partially 
reduced to protoxides. This change does not take place until after 
several months. 

In the third ease^ hydrogen was evolved at the cathode, whilst the 
metal of which it was composed gradually became oxidised. Tin, 
bismuth, lead, and copper cathodea were oxidised, whilst a mercury 
cathode became pasty at the surface and continued to evolve hydrogen 
for a long time after the current was interrupted. An aluminium 
anode is converted into the oxide, and after a time loses ail coherence. 
It would seem that in all these cases the metal of the cathode is con¬ 
verted into a metallic hydride, which is decomposed by water with 
formation of an oxide and liberation of 'hydrogen, 0. H. B. 

Electromotive Activity of the Ions. By W. Feenst (Zeif, 
pkysikat €hem.^ 4, 129—181).—Starting from tbe dissociation 
hypothesis, tbe author attempts to explain the causes and calculate 
the effects of the electromotive forces set up in electrolytes. He thus 
considers the potential difference between two solutions of tbe same 
electrolyte of different concentrations, between two solutions of different 
electrolytes, and between electrolytes at different temperatures, Tbe 
conclusions arrived at from hypothesis are in each case tested as far 
as possible by experiment, the results obtained in most cases justifying 
the assumptions made. H. 0. 

Absolute Velocity of Ions. By C., L. Weber (Zeit physihah 
€hem.^ 4,182—188),—If N is the concentration of the solution, that 
is the number of milligrams of one ion contained in 1 e,c., and m is 
tbe amount of this ion deposited on one square millimeter of the 
electrode in one second by a current of maximum density, then the 
absolute velocity of the ion in question is given by ^/N. By a current 
of maximum density is understood the maximum current which can 
pass through the electrolyte without giving rise to secondary re¬ 
actions. The measurement of this maximum presents some practical 
difficulties, but the author has succeeded in determining it lor solu¬ 
tions of one or two salts, and has thus obtained numbers for tbe 
velocity of tbeir ions which are of the same order as those obtained 
by Koblrauscb. H. C. 


4 6 2 
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Heat of Combination of Fluorine with Hydrogen. By Berthe- 
LOT and Moissan {GompL rend,, 109, 209) :— 

H gas -h F gas = HF gas, develops +37*6 Cal. 

H gas + F gas = HF diss., „ +49*4 „ 

The details of the experiments will be published subsequently. The 
magnitude of the thermal disturbance explains the great chemical 
activity of fluorine. 'x 0. H. B. 

Thermochemistry of <Xrboxylic Acids of the Aromatic 
Series. By F. Stohmann, C. Eusup, and H. Langbeiht (/. Cliem. 

[2J, 40, 128—157).—The authors hava^determined the heat of corn- 
bastion of a number of acids of the aromatic- series-^-"i+e^‘--methad 
employed has been previously described (this vol., p. 929), and the"'^ 
results are given in the following table. 


• 


Molecular 

weight. 

Heat of 
combustion, 
Cal. 

Heat of 
formation, 
Cal. 

Benzoic acid... 


122 

771-7 

93 *3 

Orhliohydroxjbenzoic acid. 

CjHeOs 

138 

729-5 

136 -6 

Metahydroxybenzoio acid ...... 

CfHeOs 

138 

729-0 

186 *0 

Parahydroxybenzoic acid. 


138 

725-9 

139-1 

Methylparabydroxybenzoic acid. 

6'8H303 

152 

895-2 

132-8 

/S-Resorcylic acid... 

07H,04 

154 


188-1 

Ghdlio acid.. 

CjBgOs 

170 

634*1 

230*9 

Pyrogallolcarboxylie acid.. 

07HA 

170 


231-3 

Orthotoluioacid .. 

t'sH802 

136 


98-6 

Metatoloic acid... 

^5^302 

136 

929-1 

98-9 

Paratoluic acid.. 

08Hs02 

136 

927-4 


Phenylacetic acid.. 

CsUgOs 

136 

933-2 

94-8 

Alesitylenic acid .... 

C9HJ0O2 

150 


105-8 

)3-Phenylpropionic acid ...... .. 

C9H10O2 ’ 

150 


105-5 

^-Phenylaerylic acid. 

C9H802 

148 

1042 -3 

79-7 

Paraisopropylbenzoio acid.. 

C10HJ2O2 

164 

1238-6 

115*4 

a-^faphthoic acid.. 

C11H802 

172 

1232-6 

77-4 

jS-lS'aphthoic acid.............. 

C11H802 

172 

1228*4 

81*6 

Phthalic acid .. 

CaH304 

166 

771-6 

187-4 

Isophthalic acid... 

C3H6O4 

166 

768-8 

190*2 

Terephthalic acid.. 

C8Hg04 

166 

770-9 

188-1 

Phthalic anhydride.... 

C8H403 

148 

784-0 


Uvitic acid. 

1 CgHA 


928-9 

103*1 

Trimesic acid. 

CgHgOg 

210 

767-6 

285 *4 

Pyromellitic acid.... 

CioHgOa 

254 

777"-4 

869-6 

Meilitic acid.. 

Ci2HgOx2 

342 

788-2 

646-8 


It will be seen from the above table that the heat of combustion of 
a para-acid is slightly less than that of the corresponding ortho- 
compound. The heat of combustion of phenylacetic acid seems to be 
rather greater than that of the isomeric tolnio acids, but phenylpro- 
pionic aoid and mesitylenio acid have the same heat of combustion. 

The heat of combustion of benzoic acid and its homologues in¬ 
creases about 156 Oai, in each member of the , series j phthalio acid 
and- uvitic acid show a similar difierence (158*5 Oal.). 
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Tbe substitution of Kydroxyl for hydrogen in benzoic acid increases 
the heat of combustion 48*6 Cal.; the heat of combustion of dihjdroxy- 
benzoic acid is 51'2 CaL more than that of hydroxy benzoic acid, but 
when hydroxyl is substituted for a third hydrogen atom, the increase 
is only 43 Cal. 

A table is given showing that the effect of displacing hydrogen by 
carboxyl in phenols and hydrocarbons of the aromatic series is to 
decrease the heat of combnstion hy about 4*8 CaL 

A comparison of the heat of combustion of acetic and propionic 
acids with that of phenylacetio and phenylpropionic acids shows that 
the substitution of hydrogen for phenyl increases the heat of combus¬ 
tion 722*5 and 721*2 Cal. respectively; the difference in the case of 
formic and benzoic acids is about 715 Cal. 

The difference (12*4 Cal.) between tbe heat of combustion of 
phthalic acid and its anhydride is practically the same as that between 
benzoic acid and its anhydride and between acetic acid and its anhy¬ 
dride. F. S. K. 

Thermochemistry of Acids of the Oxalic Series and of 
Fnmaric and Maleic Acids. By F. Stohmaxx, C. Klebee, and 
H. liAKGBEiN (/. pr. Gliem, [2], 40, 20*2—229).—In this paper the 
authors give details of the determination of the following thermal 
values by burning the substances in a bomb at a pressure of 24 
atmospheres:— 

Heat of Heat of 

oombustion. formation. 


CaL CaL 

Oxalic acid, C 3 H 2 O 4 . 60*2 196*8 

Malonic acid, C 3 H 4 O 4 . 207*3 212*7 

Succinic acid, C 4 B [«04 . 356*8 226*2 

Methylmalonic acid, C 4 H 6 O 4 ........ 364 8 218*2 

Olutaric acid, OsHsO*... 517*2 ^ 228*8 

Dimethylmalonic acid, C 6 H 8 O 4 515‘3 ^ 230*7 

Ethylmalonic acid, CsHgOi.. 517*9 228*1 

Methylsuccinic acid, CsHgOi .. 515*2 230*8 

Adipic acid, GaHioO* .. - 668*9 240*1 

Methylethylmalonic acid, C 6 H 10 O 4 .... 672*3 236*7 

Propylmalonic acid, CeHio 04 675*0 234*0 

Isopropylmalonic acid, C 8 Hip 04 ...... 675‘2 238*8 

Symmetrical dimethyisuccinic acid, 

C 4 H 10 O 4 ........ . 671*0 238*0 

IJnsymmetrical dimethyisuccinic acid, 

.. 671*7 237*3 

Ethylsuccinic acid, C^HioOi .... _ 672*2 236*8 

Methylglutaric acid, OeHioOi.670*8 238*2 

Pimelic acid, C 7 Hi 304 .............. 829*6 242*4 

Suberic acid, C 5 HUO 4 .............. 985*6 249*4 

Azelaic acid, GgH t 804 .............. 1141*3 256*7 

Sebacio acid, G 10 H 18 O 4 .. 1296*8 264*2 

' Fumaric acid, C 4 Ht 04 .. 320*1 193*9 

Maleic acid, C 4 H 4 O 4 .^* 326*3 187*7 






















1098 


ABSTRACTS OF CHEMICAL PAPERS. 


The authors compare their results with those of other observers, and 
conclude with some remarks as to the relations existing between the 
thermal values of the isomei-ides and homologues in the above list. 

A. a. B. 

Heat of Dissolution of Anhydrous Lithium Bromide. By 
A. Bodisco (/. Euss. CJiem. Soc., 1889, 21, 7-—9).—Crystals of the 
hydrated bromide LiBr,H 20 were dehydrated on heating them in a 
current of hydrogen at 300*^. The determination was made in the 
same way as in the case of lithium iodide (this voi., p. 329) and 
yielded the number 11,351 cal. A comparison of the values obtained 
by the author with those obtained by Thomsen for the chloride 
a&brds another proof of the validity of Beketoff’s principle that the 
energy of a chemical reaction depends on the magnitude of the com¬ 
bining chemical masses. 


Heat of 

Heat of Heat of formation in 

formation. dissolution. aq. solutions. 

LiCl. -93,810 8,440 102,250 

LiBr....,. 79,959 11,351 91,310 

LiT. 61,214 14,886 76,100 

B. B. 


Thermoeliemistry lofthe Nitrocamphors and Oyanocamplior. 
By Berthelot and P. Petit (Gompt rend,^ 109, 92—95).—The mole¬ 
cular heat of combustion of a-nitrocamphor is 1370*5 Cals, at constant 
volume and 1371*4 Cals, at constant pressure, hence its heat of 
formation from its elements is + 89*1 Cals. The action of nitric acid 
on camphor with production of the a-derivative develops + 7*3 Cals. 
This number is of the same order as the heat developed in the forma¬ 
tion of ethyl nitrite ( + 6*2) and nitroglycerol (4*7 x 3), and hence 
it would seem that a-nitrocamphor should have explosive properties. 
In fact, if this compound is dropped into a glass tube previously 
heated to redness, or if its vapour is superheated, it detonates. When 
treated with sodium hydroxide at 23®, + 7*46 Cals, is liberated, and 
this quantity is the heat of neutralisation, less the heat of dissolution, 
the latter being unknown. 

jS-Nitrocamphor forms a hydrate with 1 mol. H 2 O, and the mole¬ 
cular heat of combustion of this compound Is 1332*8 Cals, at constant 
volume and 1334*3 Cals, at constant pressm*e ; hence its heat of for¬ 
mation is + 195*2. The heat of dissolution of the hydrate is —2*76 
Cals., and of the anhydrous compound —1*80 Cals.; it follows that 
the heat of hydration is +0*96 Cal., the molecular heat of combustion 
of the anhydrous compound is 1333*8 Cals, at constant volume and 
1335*3 Cals, at constant pressure, and its heat of formation +125*2 
Cals. The action of nitric acid on camphor, with formation of the 
/9-derivative, develops +43*4 Cals., a number of the same order of 
magnitude as the corresponding values for nitro-derivatives of the 
benzene series, It follows that the difference between a- and /9- 
nitrocampbors is of tbe same order as that between an alkyl nitrite 
and a nitro-derivative. The /3-derivative is not explosive. When 
treated with sodium hydroxide, the development of heat, +12*7 Cals., 
is similar to that which accompanies the formation of benzoates, &c. 
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A further quantity of alkali produces no further thermal disturbance, 
and hence /3-nitrocamphor is a strong acid and resembles trinitro- 
phenol in this respect. 

Cyanocamphor has a molecular heat of combustion of +1494*8 Cals, 
at constant pressure and 1496*3 Cals, at constant yoiume; its heat of 
formation is +58*5. When treated with excess of sodinm hydroxide, 
—1*24 Cals, is absorbed. This quantity is the difference between the 
heat of neutmlisation and the heat of dissolution, and it is evident 
that the former is but small. 0 . H. B. 

Tlienaocliemistry of Phenylenediamines. By L. Yionoij 
(Gompt, rend., 109^ 477—479; compare Abstr., 1888, 1012).—^l^Ieta- 
phenylenediamine was prepared in the usual manner, and the heats 
of dissolution and neutralisation were determined directly. Heat of 
dissolution —3*2 Cals; heats of neutralisation as follows :— 

Hydrochloric. Sulphuric. Acetic*. Oxalic. 

First equivalent.... +7*0 + 8*8 + 4*4 + 6*6 

Second equivalent.. +1T7 , +14*2 +6*0 + 8*6 

Orthophenylenediamine was obtained by the reduction of ortho- 
nitraniline; it crystallises in white iamellee which melt at 71°. Solu¬ 
tion in water and acids is too slow to permit of direct determination 
in the calorimeter. If hydrogen chloride is passed into an ethereal 
solution of the diamine, white eiystals of the composition C 6 H 4 (NH 2 )>, 
3HGI, oHsO, separate, and this compound was used in the determina¬ 
tions. Heat of dissolution — 8*25 heats of neutralisation by three 
succ^sive equivalents of potassium hydroxide + 12 * 2 , + 10 * 6 , + 7*0 
respectively. The heats of neutralisation of the three phenylene¬ 
diamines by hydrochloric acid are as follows:— 

Ortho. Meta. Para. 

First equivalent........ 7*0 7*0 8*8 

Second equivalent. 10*1 11*7 . 14*7 

These results are similar to those obtained by Berfchelot and 
Werner with the dihydric phenols and hydroxybenzoic acids; the 
heat of neutralisation is greatest for the para- and least for the ortho- 
derivative (Abstr., 1885, 628 and 1032). C. H. B. 

Eleotrol 3 rtic Dissociation versus Hydration^ By S. Arrhenius 
(FML Mag. [5], 28, 30—38).^—Objections have been raised by Mende- 
leeff and others to the theory of electrolytic dissociation on the 
ground that the assumption of the existence of hydrates in solution 
serves to explain all the facts on which this theory is founded. 
Questions which Mendeleef has put forward as to the influence of 
temperature and concentration on the isotonic coeflflcients i of Yan’t 
Hoff and de Yries have been already answered by the author; and in 
this paper evidence which has b^n advanced in support of the 
hydrate theory is criticised. 

The following table is given of those branches of physical science 
which have received an explanation from the hypotheses of osmotic 
pressure and electrolytic dissociation. 
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Group A. —1. Osmotic pressure. 2. Lowering of freezing point. 
3. Lowering of vapour-pressure. 4. Raising of boiling point. 5. 
E.M.F. of concentration currents in solutions. 

Group B .— G. ConductiYity of electrolytes. 

Group G> — 7. Diffusion of electrolytic solutions* 

Gh‘o^lp I>.—8. Change of the degree of dissociation of weak acids 
with dilution. 9. Conductivity of mixed solutions. 10. Change of 
strength of weak bases'and acids by the addition of neutral salts. 
11. Distribution of bases amongst different acids (Thomsen’s 
avidity), 

G^'oup JEJ. —12. Velocity of reactions of various chemical processes 
caused by the presence of acids and bases. 

Chroup F. —Additive properties of electrolytic solutions, such as : — 
13. Specifc volume and specific gravity. 14. Heat of neutralisation. 
1*5. Compressibility. 16. Internal friction. 17. Colour, rotatory 
power, and index of refraction. 

Of the above, many of the phenomena belonging to Groups B, C, 
and E are directly opposed to the assumption of hydrates in solution. 
For instance, if such a substance as potassium chloride exists in solu¬ 
tion as the hydrate KCl,wH 20 , then its ions will be KjwHgO and 
C],(m—and since the velocity of an ion is smaller the more 
atoms it contains, the velocity of the potassium ion must be greater 
the smaller the value of n. Kohlrausch has, however, shown that 
the potassium ion travels at the same rate in solutions of all the 
potassium salts, and, therefore, would have to be always combined 
with the same amount of water. But as we have no ground for 
attributing any particular value to n, and as it is besides probable 
that many salts (most of those of potassium, for example) exist only 
in the anhydrous state, the simplest and likeliest assumption is that 
the ions of the salts, and, consequently, the salts themselves, exist in 
solution without water of hydration. 

The occurrence of singular points, such as maxima, minima, points 
of inflexion, angular points, on the curves obtained when any pro¬ 
perty of a solution is plotted against the percentage of dissolved 
substance has been taken as indicating the presence of hydrates. In 
this way, Graham came to the conclusion, from the fact that the 
internal friction of solutions of alcohol in water had a maximum near 
36 per cent, alcohol, that probably a hydrate, 0aH5*0H,5H20, exists 
in solution—a conclusion which was abandoned when it was found 
that the maximum varies with the temperature. In fact it is obvious 
that in any not too simple curve singular points will occur, and that, 
if we look in this way for evidence of the existence of hydrates, we 
shall certainly find it—for every property can be represented by a 
curve w’hich is usually not very simple. 

Mendeleeff seeks to deduce the existence and composition of 
hydrates from the curves which represent the first derived functions 
of the specific gravity as a function of the percentage composition by 
weight (Abstr., 1888, 343). The fact, however, that tbe values of 
the first derived functions can be represented by straight lines would 
mean nothing more than that the values of the specific gravity s as a 
function of the percentage composition p can be represented by a 
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certain number of interpolation formulae of tbe second degree 'with 
three times the number of arbitrary constants. jPive such formulae 
with 15 constants—of which Mendeieeff only uses 10—are employed 
in the case of sulphuric acid. Mathematically, this only implies that 
the analytical representation cannot be considered satisfactory, and 
that, with a little trouble, a much better representation could pro¬ 
bably be found. This would possibly result if the specific gravity 
were plotted against molecular instead of percentage composition. 

The results obtained by Pickering (Proc., 1889, 89) are open to the 
same criticism in a yet greater degree. Pickering differs from 
Mendeleeff as to the rectilineal nature of the first derived function, 
but finds that the second derived function, drsjdp^ consists of straight 
lines, there being, in the case of sulphuric acid, 17 such straight 
lines corresponding with 16 hydrates. That is, the specific gravity can 
be represented in the form of 17 equations of the third degree, with 
68 arbitrary constants. With such a number of constants, the points 
at which breaks are supposed to occur, and which should correspond 
to definite hydrates, can practically be chosen arbitrarily. This is 
evidenced by the fact that, aithongh Pickering agrees in general with 
the conclusions arrived at by Crompton by a similar examination of 
the electrical conductivity, he differs fi*om him in some of the details 
as to where breaks occnr. H. C. 

The Nature of Solutions. By S. TJ. Piceerikg (FMl Mag. [5], 
28, 148).—The author states that Arrhenius will find his objections 
already answered in his (the writer’s) paper whenever it is published. 

S. U. P. 

Determination of the Specific Gravity of Soluble Salts. By 

J, W. Eetgees (Zeit fhydhah Ghem., 4, 189-^205).—^Tbe specific 
gravity of a soluble salt can be determined by the method already 
described by the author (this voL, p. 812), even when greater than 
that of the liquid employed, if a crystal of the salt be attached to a 
glass fioat. This float is made of thin rod, bent into horse-sboe form, 
so that the crystal can be inserted and held firm between the ex¬ 
tremities. If p is the weight of the float, and p* that of the salt, $ 

the specific gravity of the float, and S that of float and salt combined, 

then the specific gravityof the salt is given by B/{1——1)}. 
The best results are obtained when p is made as small and p* as large 
as possible. 

The following numbers were obtained by the above method ;— 

Sp. gr. Sp. gr. 

PMlSrOa)® .... 4'531 AgKOs.... 4‘352 

BaBr^,2HaO .. 3^827 AgClOs.l.. 4*401 

The temperature in each case is about 20®. H. C. 

Dilatation of Salt Solutions. By K. A. Tcheenat (/. Euss, 
Chem. Soc., 1889, 21, 78—77),—In continuing bis researches (compare 
this vpl., p. 204), the author has studied the dilatation by heat of the 
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following nitrate solutions, the results being given as before for tbt 
volumes:— 

(1) HlSrOs + 6 OH 2 O i?/ = 1 4- 0-0001595^ + 0'0O000S699f 

(2) LiNOg + 5 OH 2 O Vi = l + 0-0001471i + 0*0000036735^' 

(B) (NHjlSrOa + *^0HoO + 0-0001584i + 0-000003590i5^ 

(4) NaNOs + 6 OH 0 O vt=l + 0*0002144^ + 0*000003194^^ 

( 5 ) KNO 3 + 5 OH 2 O vt = l-^ 0‘0001746i + 0*000003575 j5^ 

( 6 ) AglSTOs + 50H>0 vt=^l + 0*0001593^ + 0*000003587i® 

(7) Mg(jN'03)2 + lOOH.O tv = 1 + 0*000I552^- + 0*0000034832^ 

( 8 ) Ca(N03)2 + IOOH 2 O vt I + 0*0001719^ + 0*00000353125® 

(9) SrCNOa)^ + IOOH 2 O = 1 + 0*000178725 + 0*00000355725® 

and the dilatation coefficients for— 

(1) g = 0-0001595 + 0*000007399^ 

(2) a = 0-0001471 + 0*00000734625 

(3) a = 0*0001534 + 0*00000718025 

(4) a = 0*0002144 + 0*00000638825 

(5) a = 0-0001746 + 0*000007149^ 

( 6 ) a = 0*0001593 + 0*00000717325 

(7) a = 0*0001652 4- 0*00000696625 

( 8 ) a = 0*0001719 4- 0*000007063^ 

(9) a = 0*0001787 + 0*00000711425 

Tlie above dilatation coefficients are very nearly equal, the greatest 
discrepancy being shown by sodium nitrate. The same is the case as 
regards the alteration of the dilatation coefficients with rise of 
temperature, the inciease being nearly equal to 0*0000071 for every 
degree. These values approach each other most closely at 40°. The 
metallic radicle has a much smaller influence on the different valuas 
than the acid radicle or than the relation of the number of salt 
molecules to that of the water molecules. The change of volume by 
heat corresponds with the dissociation of the hydrates in solution, 
so that the number of the salt hydrates in solution and their con-^ 
stitutioD is very nearly the same for solutions of 1 moL of a salt of 
a univalent metal in 60 mols. of water and 1 mol. of a salt of a 
bivalent metal in 100 mols. of water. This fact is best explained 
by assuming that nitric acid in solution exists at least as a double 
molecule (HK 08 ) 2 . B. B. 

Contraction of Sol*ations. By Ohaept (Gompt. rend,, 109, 
299—301).—The author adopts Gouyand Chapei'on^s definition of the 
coefficient of contraction, namely, the rate at which the volume of the 
solvent varies as it penetrates the solution; it is calculated by means 

of the formula'E = ^(1 -f ^ ^ being the weight of salt con- 

13 B do . 

tained in 100 parts of the solution of sp. gr. B. This coefficient is 
always less than unity, varies with each soiation, and decreases con¬ 
tinually as the concentration of the solution increases. Adopting 
Baoult’s method, the results are represented by curves the absciss® 
of which are the values of 1 — K, and the ordinates the values of 
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being tbe weight of salt in 100 parts of the solvent. 


All 


the curves have the same general form, and consist of a curvilinear 
portion indicating that whilst the solution is dilute the value of 
1 — K rapidly increases, and a rectilinear portion which corresponds 
with a higher degree of concentration, and is either paraUel with or 
inclined to tbe axis of the absciss®. 


When the curve is parallel with the axis of the abscissas, the con¬ 
traction is proportional to the weight of salt dissolved in a given 
weight of the solvent, a result which is obtained with most anhydrous 
salts, such as sodium and ammonium chlorides, strontium nitrate, and 
also with acetic acid. In the last two cases, the character of the 


curve indicates that the condition of the dissolved substance does not 


vary as the concentration of the solution increases, a result which 
does not agree with the supposition made by Raoult to explain the 
anomalous cryoscopic behaviour of these compounds. 

The cases in which the rectilinear part of the curve is inclined to 
the axis of tbe abscissae may be explained by supposing that the dis¬ 
solved salts exist in solution in the form of hydrates, and that the 
contraction is proportional to the weight of the hydrate dissolved in 
a given quantity of the solvent. 

If the equivalents of dissolved substances are multiplied by the 


res^-ective values of —~—, which corresponds with the point of 


intersection of the axes of the ordinates and the prolongation of the 
rectilinear portion of the curve, the numbers obtained are approxi¬ 
mately constant in a series of analogous compounds. 


Ammonium chloride.. 

0-01445 

Potassium chloride .. 

0*01412 

Sodium chloride .... 

0 01404 

Lithium chloride .... 

0-01312 

Acetic acid ... 

0-0131 

Pormic acid. 

0-0128 


I’errous sulphate. 0*0651 

Zinc sulphate. 0*0674 

Manganese sulphate .. 0*0572 

Potassium sulphate .. 0*0261 

Sodium sulphate. 0*0293 

Potassium carbonate • • 0*0292 


0. H. B. 


Eate of Change in the Inversion of Cane Sugar by Acids. 

By S. Ahrhenixjs {Zeit physikaL Ghem., 4, 226—248).—^The influ¬ 
ence of temperature on tbe rate of change, p, is best expressed by an 
equation of the form pti = pU • where pti and pio are the 

rates of change for the temperatures h and A,is a constant, and 
ToTi are the temperatures on the absolute scale. The above equation, 
which is found to be in good agreement with the experimental results, 
is in theoretical accordance with the assumption that during tbe 
inversion the whole of the cane sugar present does not take part in 
the reaction, but only a certain ‘‘ active ” portion, an assumption also 
in agreement with the results of other observations on the inversion 
of cane sugar. Thus the influence of neutral salts in increasing the 
rate of change is assumed to he due to an increase in the amount of 
the “ active ” cane sugar caused by the addition of these salts. This 
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influence is only very sliglat for substances wbicli are not dissociated 
(non-electrolytes), but is very marked in the case of a dissociated 
substance. It is to be inferred fi‘Oin the latter fact that the ions of 
the acid which effects the inversion will also have some influence on 
the amount of “ active ’’ cane sugar, and on this and the above 
assumptions the rates of inversion for various cases are calculated, 
and the numbers obtained found to agree with those observed. The 
amount of “active” cane sugar is, however, not wholly conditioned 
by the acid, and hence the want of proportionality between the rate 
of inversion and the amount of dissociation. On the other hand, 
since the action of a dissociated, substance is practically that of its 
ions, the influence of such a substance should be an additive property 
as far as the ions are concerned, and this, by comparison of the effects 
of the nitrates and chlorides of sodium, potassium, and ammonium, 
and the chlorides, bromides, and nitrates of hydrogen and potassium, 
appears to he the case. It likewise appears that the influence of the 
ions both of the acids and neutral salte is independent of the tem¬ 
perature. H. 0. 

Estimation of the Coefflcients of AflSlnity of Organic Bases 
and Acids. By E. Lellhann (Ber., 22, 2101—2103).—Certain 
organic dyes are known to undergo change of colour in the presence 
of acids, others in the presence of alkalis, and the author has made 
use of this property as a means of determining the coefficients of 
affinity of organic bases and acids, the extent of the change being 
estimated by a spectro-photometric method. Dimethylamidoazoben- 
zene dissolved in 25 per cent, alcohol gives a yellow solution which 
allows all green rays to pass through, but on the addition of a small 
quantity of hydrochloric acid it changes in colour to an intense ,red, 
giving at the same time a broad absorption-band in the green. This 
yellow solution can he employed to determine the coefficients of 
affinity of organic bases, and the method consists in introducing 
the hydrochlorides of the bases in molecular proportion into equal 
volumes of the solution, and noting in each case the change of 
colour produced, a alight change of colour indicatmg a strong base, 
and vice versa. As determined in this way, aniline, ^-naphthylamine, 
and a-naphthylamine are found to diminish in basicity in the order 
named. With acids, a solution of phenolphthalein can be employed 
to determine the coefficients of affinity; thus, when molecular pro¬ 
portions of sodium salicylate, phenol, sodium metahydroxybenzoate, 
and sodium parahydroxybenzoate are dissolved in equal quantities of 
water, and equal amounts of phenolphthalein are added to each solu¬ 
tion, together with some very dilute caustic soda solution, the change 
of colour to red takes place in the order named, whence the author 
concludes that the influence of the COOKa radicle on the OH group 
in the three hydroxy-acids is least in the ortho- and greatest in the 
para-componnd. W. P. W. 

Atomic Weights of the Elements. By Delaurby (OompL rend., 
109, 526—527).—When the elements are arranged in the order of 
their atomic weights, each atomic weight differs from that imme- 



INOBGANIO OHBMrSTRY* 


1105 


diately preceding it loj tlie sqnare root of a wiiole number. This 
number is variable, but is always harmonic, that is, contains as 
primary factors only the numbers 1, 2, 3, and 5. C. H. B. 

Determination of Molecular Weights of Polymeric Com- 
poxmds by Eaonlt's Method. By E. MELDOiiA and P. W. Steeat- 
FEILO (Oliem. News, 60, 66 —67).—Experiments were made to 
ascertain the possibility of determining the molecular weight of poly¬ 
meric compounds by the Raoult method. Aldehyde in benzene gave 
high results, 55, 54, 57, owing, it is presumed, to its containing 
polymerides; paraldehyde in water gave irregular results, owing, it 
is suggested, to the action of the solvent, inasmuch as it (paraldehyde) 
gave good results in benzene and acetic acid. Metaldehyde in acetic 
acid gave abnormal results, 72*6, very probably due to interference of 
solvent. Prom the results, it would seem possible to determine the 
molecular weights of some polymeric compounds by this method; the 
authors have, howerer, evidence of its failure in some cases with 
certain polymeric diazoamido-compounds. Benzene is the most con¬ 
venient solvent. Success or failure of the method in the case of 
polymerides is without doubt determined by the stability of the mole¬ 
cule of the substance in tbe solvent. D. A. L. 


Inorganic Chemistry. 

Liberation of Cblorine during the Decomposition of 
Chlorates- By W. SraiNO and E. Pbost {BulL Soc. Ohim, [S], 1, 
340—343)—^The amount of cblorine liberated when potassium, sodium, 
barium, aluminium, silver, copper, zinc, lead, and mercuric cblbrates 
are heated under varying conditions has been estimated. The nature 
of the chlorate has considerable influence on the quantity of chlorine 
set free, the latter varying from 0*02 per cent, with potassium chlorate 
to 14*45 per cent, with the zinc salt. Eapid heating considerably 
augments the percentage, as does the presence of free carbonic, silicic, 
or pbospboric anhydrides. In the case of potassium chloi^te, the 
admixture with phosphoric anhydride determines an increment in the 
free chlorine of 55 per cent. The authors conclude that chlorates 
decompose according to the equations— 

(1) 2MC10s = M«0 4- CisOi,; 

(2) C1.0fi=Cl2 + 0,; 

(3) MsO + 03*==: 2M01 + 0. 

This last reaction is incomplete when by rapid heating the chlorine is 
removed from tbe sphere of action, or when the presence of silica or 
phosphoric anhydride hinders its union with the base. This tendency 
to decompose under the influence of heat into an acid and basic gi*oup 
gives the old dualistic formulsa some significance. T, Q-. hT. 



1106 


ABSTRACTS OF CHEMICAL PAPERS. 


Autoxidation, By Hoppe-Seyler (Ber., 22, 2215—2220).— 
A reply to Traube (this yoI., p. 93?). 

Sulphites. By P. J. Hartoq (Oomjpt. rend., 109, 179—182, 
221—223, and 436—439).—IS^ormal potassium sulphite is obtained 
by dissolving 100 grams of potassium hydroxide in 200 c.c. of v^ater free 
from oxygen, saturating with sulphurous anhydride, and then adding 
a further quantity of 100 grams of potassium hydroxide dissolved in 
as little water as possible. The solution is evaporated in a vacuum, 
and the crystals are drained on cotton wool in an atmosphere of 
nitrogen. Since the salt is less soluble in hot water than in cold, it is 
advisable to keep the funnel warm when collecting the crystals. The 
sulphite is thus obtained in small, anhydrous, hexagonal prisms with 
basal modifications. It is deliquescent, but oxidises less rapidly than 
its solution; heat of dissolution —1*75 Cal. 

Normal sodium sulphite is obtained in the same way in anhydrous 
crystals of the same form, always mixed, however, with a certain pro¬ 
portion of the heptahydrated salt; heat of dissolution -j- 2*71. 

Sodium potassium sulphite, NaKSOa, is obtained in crystals, which 
resemble those of the simple anhydrous salts, by adding potassium 
hydroxide to sodium anhydrosulphite. When the solution of the 
double sulphite has been partially oxidised, and is then gradually 
concentrated, the crystals which separate are first heptahydrated 
sodium sulphite, then the double sulphite, and lastly potassium sul¬ 
phate ; hence it would seem that at first the potassium sulphite alone 
nndergoes oxidation. Heat of dissolution of the double salt —1*19 
Cal.; heat of dissolution of hydrated sodium sulphite in a solution of 
potassium sulphite —11*01 Cal. j heat of formation of the double 
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in a crystalline form l)y passing ammonia gas into a saturated solution 
of sodium hydrogen sulphite. Its heat of dissolution is —30*72 Cal, 
The action of ammonia on sodium anhydrosulphite develops +15*68 
Cal.; the formation of the solid salt from SKaoSOs sol -}- (^^ 114)28205 
sol 4* 9 H 20 sol, therefore, develops +19*62 Cal. 

An analogous potassium compound also exists. 

The reaction 2 Na 2 S 205 + (!Nfl 4)20 develops 4- 15*68 Cal. if the solu¬ 
tion of the sodium salt is freshly prepared, but only 12*94 Cal. if the 
solution has been kept in an atmosphere of nitrogen for three months. 
The author distinguishes the two modifications as a- and jS-, and it is 
evident that the conversion of the former into the latter develops 
4-2*74 Cal. The action of ammonia on the double salt just described 
develops 4-23*52 Cal. if it has been prepared from anhydrosulphite 
4-23*87 Cal., if from anhydrosulphite and 4-28*87 Cal. if from 
Marignac’s salt. 

Berthelot has shown (Ann, OJibn, Fhys, [ 6 ], 3, 242), that a solution 
which contains 2 mols. of snlphurons anhydride and 1 mol. of potas¬ 
sium oxide alters spontaneously with development of 4-2*6 Cal., 2 mols. 
of potassium hydrogen sulphite forming 1 mol. of the anhydrosulphite 
with elimination of water. According to de Forerand, no similar 
change occurs with the sodium salt, but the fact that a similar thermal 
disturbance is observed seems to point to the opposite conclusion. 

The action of two successive molecules of ammonium oxide on the 
two molecules of potassium anhydrosulphite develops 4-25*05 Cal. 
and 2S*32 Cal. respectively, the corresponding values for the ^-sodium 
salt being 26*16 Cal., and 23*52 Gal., and for the iS-salt 23*42 Cal, and 
23*87 Gal. respectively. The fact that the heat of neutralisation of 
the fourth acid function by ammonia is less than the heat of neutrali¬ 
sation of the first three, indicates that the anhydrosulphites contain 
four equivalents of metal in the molecule. With sodium or potassium 
hydroxide in place of ammonia, however, the four heats of neutrali.. 
sation are identical. ITevertheless the author considers that this 
view is supported by the existence of double sulphites such as 
3 Mg 0 ,Am 20 , 4 S 02 4 - I 8 H 2 O and 3 Cd 0 ,lTa 30 , 4 S 02 . C. H. B. 

Behaviour of Sodium Thiosulphate -vTith Acids and Metallic 
S^tlts. By G. VoRTMANN (Her., 22, 2307—2312),—The author takes 
exception to the views put forward by Yaubel with reference to the 
decomposition of sodium thiosulphate by acids (this vol., p. 943), and 
points out that the experimental method adopted (treatment of sodinm 
thiosulphate in a large flask with acids of different degrees of concentra¬ 
tion, at one time in the cold, at another on heating, but always in such 
a way that the products remained in contacu for some hours, aud then 
were diluted with water previous to the determination of the decom¬ 
position products) is one extremely favourable to the occurrence of 
secondary reactions. To avoid as far as possible the formation of 
secondary products, the author experimented thus: the aqueous 
solution of the thiosulphate was heated to the boiling point with 
either more or less than the theoretical quantity of the dilute acid or 
solution of the metallic salt in a small flask, through which a slow 
stream of either cax‘bonic anhydride or hydi*ogen was passed from the 
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oommenoement of tbe experiment, in order to remove tlie snlplmrous 
anhydride formed in the reaction, and prevent its oxidation in the 
vessel by the oxygen of the air; the contents of the flask were then 
examined for the other products of the decomposition. As a result, 
the author finds that the initial decomposition of thiosnlphuric acid 
is expressed by the equation; 2 H 2 S 2 O 3 = 2 H 2 S + 02 + 2 SO 2 ; the 
end-products varying with the nature of the acid or metallic salt 
present. In those oases in which metals are present which do not 
form insoluble sulphides, the oxygen partially oxidises the hydrogen 
sulphide with the separation of sulphur, and the sulphurous anhydride 
is set free, whilst in those cases in which the metal present yields a 
sulphide insoluble in dilute acids, a precipitate of the sulphide is 
formed, and the oxygen reacts either with the sulphurous anhydride 
with the formation of sulphuric acid, or with a portion of the unde¬ 
composed sodium thiosulphate with the production of tetrathionate or 
pentathionate; the last reaction, however, ensues only in those cases in 
which either an excess of thiosulphate is present, or the metallic salt 
undergoes reduction from a higher to a lower state of oxidation. 

With dilute hydrochloric acid, sodium thiosulphate reacts according 
to the equation, Na 2 S 20 s + 2H01 = 2ITaCl + S + SO 2 + H 3 Q. 
When dilute solutions of the thiosulphate are employed, a small 
quantity of hydrogen sulphide escapes, but with concentrated solu¬ 
tions no noticeable amount is obtained, siinoe the small quantity 
evolved is decomposed by the sulphurous anhydride with the separa¬ 
tion of sulphur, which collects on the sides of the flask above the 
liquid. In addition to the sulphur and sulphurous anhydifide, tetra- 
thionic acid is formed in quantity corresponding with that obtainable 
from ?0 per cent, of the thiosulphate employed, and traces of penta- 
thionic acid are present, hut no evidence could he obtained of the 
presence of sulphuric acid in the decomposition product. The for¬ 
mation of pentathionic acid is not mentioned in YanbePs paper. 
The reaction is slightly modified when certain salts of the alkalis or 
alkaline earths are present; thus, in the presence of potassium iodide, 
the quantity of liberated sulphur is increased and small amounts of 
sulphuric acid are formed. 

On treatment with aluminium chloride, sodium thiosulphate reacts 
according to the equation AhOh + SKaaSjOs + 3 H 2 O = Al 2 (OH)e + 
GHaOl + SS + 3 SO 2 . Tetrathionic acid is formed in quantity corre¬ 
sponding with that obtainable from about 4 per cent, of the thiosulphate 
employed, and at the commencement of the reaction a small quantity 
of hydrogen sulphide escapes, but no trace of sulphuric acid could be 
detected. Addition of potassium iodide at the commencement of the 
experiment brings abont the formation of sulphuric acid in this case' 
also. ^ ^ , 

The results obtained by the action of sodium thiosulphate on copper 
sulphate have already been communicated (Abstr., 1888, 787); the 
amount of sulphuric acid formed corresponds so well with that required 
by the equation there given that the method can be employed volu- 
metrically for the estimation of copper. 

Mercury salts react with sodium thiosulphate with the formation 
af .the metallic sulphide, and the filtrate contains sulphuric acid in 
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large quantity together mth traces ot tetrathionic acid, but no penta- 
thionic acid. 

In the presence of a sufficient excess of sodium thiosulphate, arsenious 
acid is completely converted into the sulphide, and the filtrate contains 
chiefly tetrathionic acid, together with traces of pentathionic acid. 
With arsenious acid in excess, however, the reaction is expressed by 
the equation AS 2 O 3 4- 9 H 3 S 3 O 3 = AS 3 S 3 -f 3 H 2 S 4 O 6 + SSOo -f OHoO. 
Arsenic acid and sodium thiosulphate yield arsenious sulphide, 
together with much pentathionic acid and traces of sulphuric acid. 

The action of sodium thiosulphate on antimonious chloride corre¬ 
sponds with that on arsenious acid; the filtrate from the antimonious 
sulphide contains only traces of sulphuric acid, but much tetrathionic 
acid. 

When sodium thiosulphate is boiled with a faintly acid solution of 
stannous chloride, tin sulphide and hydroxide are precipitated and 
the filtrate contains sulphuric and pentathionic acids. If, however, 
the solution is strongly acid, the tin remains in solution, sulphuric 
and polythionic acids are formed, and much sulphur is liberated, 
probably owing to the reduction of the sulphurous anhydride by 
stannous chloride. Stannic chloride yields similar results: tin 
sulphide and hydroxide are precipitated and the filtrate contains 
sulphuric and polythionic acids. W. P. W. 

Solidification of Nitrous Anhydride. By F. BrsHAxs (JJmn'pt 
tend., 109, 63),—Oxygen and nitric oxide, dried by passing over 
pumice moistened with sulphuric acid and then over baryta and 
calcium oxide, and strongly cooled, were allowed to mix in a receiver 
cooled to —"54° by the rapid evaporation of methyl chloride. One 
volume of oxygen was mixed with six to eight volumes of nitric oxide, 
in order to avoid the formation of nitrogen peroxide. A beautiful 
blue liquid was at once formed, which could only be solidihed by 
means of a mixture of methyl chloride and solidified carbonic 
anhydride. According to Cailletet and Colardeau, the temperature 
of this mixture is —82°. C. H. B. 

Conditions of Action of Nitric Acid. By C. F. Cross and 
E. J. {Gliem. News, 60, 13—14).—The authors have observed 

that by eliminating the intervention of nitrons acid, by the employ¬ 
ment of carbamide, the activity of nifric acid may be greatly reduced 
or even almost arrested. A sample of dilute nitric acid nearly re¬ 
duced ligno-eellulose (jute) to cellulose in seven hours, but by adding 
increasing quantitites of carbamide nitrate to the same acid, its 
activity was gradually diminished, until ultimately scarcely any action 
on the jute fibre could be observed under otherwise similar conditions. 
In the same'way, 50 c.c. of nitric acid (1'05 sp. gr.) dissolved 4*465 
grams of copper in four hours, but the same acid under the same con¬ 
ditions, but in the presence of carbamide, only dissolved- 0*020 gram 
of copper. The production of nitrucelluloses by the action of a mix¬ 
ture of nitric and sulphuric acids is not impeded by adding carbamide; 
this may be regarded as further evidence that these compounds are 
von, iiVi. 4 / 
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alcoholic nitrates. It is pointed out tliat nitrogenous organic sub¬ 
stances, such as aniline and carbamide, which generally resist the 
action of chromic acid mixture, oxidise readily when a small quantity 
of potassium nitrate is also added. D. A. L. 

Solubility of Carbonic Anbydnde in Cbloroform. By 

WouKOLOFF (CowpL rmicL, 109, 61—63).—known volume of cai*- 
bonic anhydride was brought in contact with a large volume of chloro¬ 
form which had previously been carefully freed from air. When 
solution was complete, the pressure and volume of the gas and vapour 
were measured, the readings being repeated after 24 hours, and again 
after 48 hours. A second quantity of the gas was now introduced, 
and the same set of observations was made. The addition of succes¬ 
sive volumes of gas was repeated many times, and the results, which 
are given in the form of a table, are calculated on tbe assumption (1) 
that carbonic anhydride strictly obeys Boyle’s law; (2) that the 
pressure of the mixed gas and vapour is exactly the sum of the 
partial pressures; and (3) that the change in the volume of the 
chloroform in consequence of the solution of the gas is so small that 
it may be neglected. 

The results show that the volume of gas dissolved is slightly 
greater than that required by Dalton’s law, although the differences 
are very small. A similar result has previously been obtained with 
carbon bisulphide. It follows that there is a distinct connection 
between tbe compressibility of carbonic anhydride alone and when in 
contact with chloroform. 0. H. B. 


Constitution of Potassium Polysulpbides. By W. Sprxj^g and 
J. Demarteau (Bull Soc- GMm, [3], 1, 311—315).—From the follow¬ 
ing experimental data, the authors consider that polysulphides are 
not to be regarded as sulphites or sulphates in which oxygen is 
2 ^‘placed by sulphur, but as resulting from tbe solution of sulpliur in 
potassium monosulphide. 

1 . The strength of potassium monosulphide solutions has little 
influence on the amount of sulphur dissolved after the formation of 
a compound, K 2 S 4 . 49 , and the quantity of sulphur dissolved is not 
appreciably affected by temperature until the formation of this com¬ 
pound, after which it is a function of the temperature according to 
the equation— 


= So (1 4’ O'OOOOm -f 0*00000193^), 

So “ sulphur dissolved or combined with the potassium at 0^ 

— jj » ^ - 


2. Iodine is supposed to form polysulphides from monosulpbides 
by uniting with the metallic element from each of two monosulphide 
molecules, whose residues thereupon combine, as— 


KS-SE; KSa-SaE; KSs-SaK, &c., 

If, however* a solution of potassium sulphide be added to a 
solution of iodine in potassium iodide in such proportions as should 
form the sulphides KaSa, &c., much sulphur is always liberated, 
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Tvliicli dissolves if the possible polysalpkide is not higher than K 2 S 4 , 
but otherwise is precipitated. Iodine does not therefore determine 
the synthesis of polysalphides. 

3. Potassium sulphite and potassium poiysulphide solutions of 
Tarying concentrations, when mi::£ed in equiyalent proportions at 
different temperatures react, yielding in each instance potassium 
monosulphide and potassium thiosulphate; the action appears to pro¬ 
ceed with equal facility and at the same rate in both these cases :— 

EI 2 S 2 -f* BI 0 SO 3 = KI 3 S “h K 3 S 2 O 3 ; and 
"h 3K3SO3 = K2S -f* 3K2S2O3. 

4*, All potassium polysulphides are reduced to the monosulphide 
when their solntions are shaken with mercury, according to the 
equation— 

K 2 S,Saj -f £BHg = a;HgS 4 * 

5. Solutions of potassium polysulphides dialyse without decom¬ 
position. 

6 . Potassium polysulphides reaot with ethyl iodide and bromide 

to form ethyl bisulphide, which dissolves the sulphur set free; there 
is no production of ethyl monosulphide; in this ease the polysnlphides 
appear to be solntions of sulphur in potassium bisulphide. Ethyl 
tetrasulphide reacts with potassium sulphate, to form ethyl bisulphide 
and potassium thiosulphate. T. G. K. 

Cistern Beposita. Bv A. S. Chapman {Ohem, News, 60, 56).— 
The author has analysed three deposits taken from a copper cistern, 
in which water had been softened by the Clark process. In two cases 
the material was very hard and stony, and the lime found in excess 
of that present as carbonate bore a relation to the silica corresponding 
nearly with that reqnfred by a salt of the com position SOaSiOsjSCaO 
(probably as a hydrated compound with 4 mols. HaO). The third 
sample was softer, and, besides copper and carbonic anhydride, con¬ 
tained also much silica and arsenic. B. A, L* 

Zme and Oadmitim Chromites. By G. Yukt> (Compt rend,, 
109, 142—144).—A boat containing normal potassium chromate is 
placed in a porcelain tube, and behind it is placed a similar boat 
containing zinc chloride. The tube is heated to a somewhat high 
temperature, and a slow current of hydrogen or carbonic anhydride 
is passed through it, so that the vapour of the chloride is carried ovei* 
the chromate. After the tube is cooled, the boat which contained the 
chromate is found to contain a black, crystalline mass, consisting of 
zinc chromite mixed with some zinc oxide and unaltered potassium 
chromate. After treatment with water and boiling hydrochloric acid, 
the chromite ZnOjCrsOa is obtained in brilliant, black, regular, micro¬ 
scopic octahedra with a greenish lustre; sp. gr. at 15® =: 5*29, and 
the hardness is greater than that of quartz. The chromite is not 
attacked by acids, but is decomposed by fused potassium hydroxide 
and nitrate. 

Cadmium chromite, CdO^Cr^Qa^inaj be obtained in a similar manner, 

4/2 
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bat the yield is small, probably owin^^ to the formation of cadmium 
chromate, wbiob is more stable than zinc chromate. The chromite 
forms small black aggregations of octahedra, harder than glass, but 
not so hard as qnarfcz; sp. gr. at 17'* = 5*79. 

The specific Yolume of cadmium chromite is 24*2; of manganese 
chromite 23 ; of zinc chromite, 22*1; and of magnesium chromite, 
21*9. C. H. B. 

Cupric Oxybromide Analogous to Atacamite. By E. Biiuiir 
{Compt. renc^., 109, 66—68).—If a warm saturated solution of 
cuprous chloride in a solution of sodium, potassium, or ammonium 
chloride is exposed to the air, it gradually deposits a crystalline 
powder of the same composition as atacamite. In like manner, a solu¬ 
tion of cuprous bromide in a solntion of potassium bromide yields a 
precipitate which, after being washed with a solution of potassium 
bromide, consists of small, distinct, deep green, quadratic crystals 
of the composition CuBr 2 , 3 Cu 0 , 3 H 30 . They are insoluble in water, 
but dissolve easily in dilute acids, and in ammonia. At 180—1,90° 
they remain practically unaltered; at 210—215° they become an¬ 
hydrous, but a small quantity of cupi'ic bromide is volatilised; at 
240—250° decomposition takes place, and if the residue is treated with 
water, cupric bromide dissolves, and a residue of cupric oxide is left 
undissolved. If the cuprous bromide solution is mixed with hydro¬ 
gen peroxide, the oxybromide is precipitated immediately, but is 
amorphous. When au excess of a concentrated solution of potassium 
bromide is added to a solution of cuprammoninm sulphate at 100*, 
the same oxybromide is obtained as a green, crystalline precipitate. 

C. H. B. 

Oriental Enamel on Tiles and its Imitation. ByJ. Bobck 
(.r. pr. Ghem. [2], 40, 158—171).—The author has analysed a Turkish 
blue enamel taken from a mosque built by Timur, with the following 
percentage results:— 

SiOo, UuO. PbO, CaO. MgO. SnOg. KgO. NaaO. PeaOa + AlgOg. 

53 53 3*51 17*90 3*00 0*33 6*86 3*51 7*27 3*11 

and traces of arsenic and manganese. 

The earthenware from which the enamel was taken has the per¬ 
centage composition SiOa, 60*35; Al^Os and Fe^Oa, 18*10; CaO, 14*52; 
MgO, 3*72 ; and CO 3 . 2 68 . 

An enamel to all appeai*ances identical with the above can be prepared 
as followsA mixture of sand (53*53 parts), copper oxide (3*51 
paHs), litharge (18*3 parts), chalk (5*4 parts), tin oxide (6*9 parts), 
potassium carbonate (5*2 parts), and sodium carbonate (12*5 parts) 
is heated in a Hessian crucible until the mixture softens just suffi¬ 
ciently to form a glass without dissolving the oxide of tin; it is then 
poured mto water, powdered, moistened with water, and burnt on to 
the clay. As the lead and copper oxide are reduced in a muffie,, the 
burning must be eaxuded out m a Hessian crucible in a wind fnrnace. 
The earthenware employed was made from a marly clay, and was 
, moderately hardrburni;, but very porous.. . *F. S. K. 
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Molecular Weight of Aluminium Chloride. Bj L. F. Xilso^j 
and 0, Petteesson {Zeit, ’]pliysikaL Chem., 4, 206 —225). — The 
authors have redetermined the vapour density of aluminium chloride, 
using both the V. Meyer and the Dumas methods. Their conclusions 
are that aluminium chloride only attains the condition of a perfect 
gas above 800°, and that below this temperature it is in a continually 
dissociating state. When the above temperature is reached the 
density of the vapour corresponds with the formula AICI 3 , and this 
Trains practically unaltered at the highest attainable tempera¬ 
ture (1600°). From this behaviour of the chloride it follows that 
aluminium is undoubtedly a trivalent element. 

With regard to the methods used, the authors only agree with 
Friedel and Craft's criticism of the V. Meyer method (Ahstr., 1888, 
1040) when applied to a dissociating vapour. As soon as the vapour 
density becomes constant they hold that with proper precautions both 
methods are equally accurate. H. C. 

Eeaetion between Solutions of Ferric Chloride and Potas¬ 
sium Io(h.de. By D. J. Oabnigie (Chem. New^i, 60, 87—90). — Tbe 
decomposition of acid solutions of potassium iodide appears to be a 
function of time and temperature; it can be arrested by surrounding 
them with an inei^ .atmosphere, except when the solutions are strong 
and the temperature high. 

The author has made numerous experiments with solutions of 
potassium iodide and fei‘ric chloride of known strengths, and although 
many of his results indicate that a lutio of 1 mol. of KI to 1 atom of Fe 
is sufficient to effect the decomposition, yet, by taking into considera¬ 
tion the conditions of the experiment and the various secondary 
reactions, he considers that the equation:—FeCh + SKI = Feig -f I 
-f SKCi, is more probably the correct representation of the reaction 
than the equation:—^FeCls -j- KI = FeClg + KCi -h 1. For the 
volumetric estimation of ferric iron, the ratio Fe to liberated iodine 
is alone considered, and is the same in both equations. The distilla¬ 
tion method is considered preferable to the digestion process. The 
solution of potassium iodide is placed in the fiask, saturated with 
carbonic anhydride, tbe ferric solution added, and distillation pro¬ 
ceeded with as rapidly as possible; the Tolatilised iodine being caught 
in potassium iodide solution saturated with carbonic anhy&de (to 
neutralise hny hydroxide present). For the distillation, it is eouTenieut 
to have the delivery-tube ground iuto the neck of the flask, so as to 
permit of speedy detachment; for the delivery of the thiosulphate 
the author employs an improvised “ stillimefcer,” on the principle of 
Mario tie's bottle. The ‘‘after-blueing’* of the starch sometimes 
observed in the titration is considered as due to the sodium iodide 
formed during the titration, reinforcing the small residue of potas¬ 
sium iodide, which in its turn reacts on the residual ferric chloride, 
establishing a fresh equilibrium, until some more thiosulphate is 
added, when the same reactions take place again, until all the ferric 
chloride is destroyed. 

It is pointed out that commercial potassium iodide nearly invariably 
contains sufficient free potash to vitiate in some degree all iodo- 
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metric estimations efected with its aid. The potassium iodide solu¬ 
tion used to absorb the iodine liberated in such estimations should be 
supersaturated with carbonic anhydride previous to use. 

D. A. L. 

Passivity of Cobalt. By E. Saint-Edme (Oompt* rend,, 109j 
304—305).—Pure cobalt is instantly attacked by concentrated nitric 
acid, and if the metal is withdrawn, exposed to air, and again im¬ 
mersed, the action is as vigorous as before. Contact with steel or 
nickel does not, as in the case of iron, arrest the action of the ac^d. 
Co bait is, however, not attacked by dilute nitric acid in the cold. 

Electrolytic cobalt, unlike electrolytic iron or nickel, does not 
contain nitrogen, and yields no ammonia when heated in pure hydro¬ 
gen. After being heated in pure nitrogen for a long time at a bright 
red heat, cobalt is' somewhat less rapidly attacked by nitric acid, a 
fact which points to the possible existence of a passive nitride of 
cobalt, similar to the passive nitrides of nickel and iron. The pas¬ 
sivity of the three metals follows the order of their attraction for 
nitrogen, which is, nickel, iron, cobalt. C. H. B. 

Cobalt and Nickel. By G, KeSss and F. W. Schmidt (Ber,, 22, 
2026—2028; compare this vol., p. 349).—Nickel which has been 
most carefully purified by tbe best methods known, still contains 
traces of foreign substances, especially iron, manganese, and magne- 
,sium, but by frequently repeating the processes the metal can be 
obtained free from all known elements. 

The metal thus purified is invariably separated into two portions, 
when it is treated with ammonium sulphide, as previously described, 
and especially when it is fractionally precipitated as basic nickel 
ammonium arsenite. Of these two tbe one has always a lower 

(56—68), the other a higher (61—-iOO), atomic weight than that 
which, up to the present time, has been considered to be the atomic 
weight of nickel. 

The same results were obtained with the metal purified by Zim- 
mermann for his atomic weight determinations. 

The above atomic weight values were obtained by reducing the 
i*espective oxides with pure hydrogen. 

The metals obtained by reducing the oxides employed for the 
atomic weight determinations were subsequently submitted to a 
careful qualitative analysis. It was found that tbe metal of lower 
atomic weight contained no known element, the presence of v^hich 
would lower the atomic weight of a metal such as nickel, and that the 
metal of higher atomic weight contained no known element the 
presence of which would give results higher than 58'6. 

These results oonfii'm the authors’ views on the compound nature 
of nickel; analogous investigations with pure cobalt are in progress. 

F. S. E. 

Crystallised Cobalt and Nickel Hydroxides. By A. be 
S oHTJDTEK {Oompt rend,, 109, 266—268).—10 grams of cobaltous 
chloride, CoOb + 6 H 2 O, is dissolved in 60 c.c. of water, and heated 
with 250 grams of potassium hydroxide. After solution is complete 
tte ve^l is allowed to remain for 24, hours, and, if necessary, is 
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agitated ia order to promote the separatioii of crystals. The cobalt- 
ous hydroxide separates as a deep violet powder which, under the 
microscope, is seen to consist of brownish-red, elongated, rhombic 
prisms, grouped in bundles. Sp. gr. at 15® = S'697, They are pleo- 
chroic and are rose-coloured along rose-yellow along nm, and pale 
brownish-yellow along n^. They are not altered by contact with air, 
and are insoluble in ammonia and a cold solution of ammonium 
chloride, but are dissolved by acetic acid and by a bot solution of 
ammonium chloride. Cobalt hydroxide is also soluble in sodium 
hydroxide. 

Ferrous hydroxide is obtained in a similar manner with 5 grams 
of anhydrons ferrous chloride, 130 grams of water, and 200 grams of 
sodium hydroxide. It forms very small, green, flattened prisms, 
which, even after they have been washed with alcohol and ether and 
dried ont of contact with air, oxidise immediately they are bronght 
into the atmosphere, with considerable development of heat and for¬ 
mation of ferric oxide. 

Mckelous hydroxide is quite insoluble, even in the strongest solu¬ 
tions of potassium or sodium hydroxide. C. H. B. 

barium Cobaltite: Existence of a Cobalt Dioxide with 
Acidic Properties. By G. Botjsseaij (OompLrevd., 109, 64—66).— 
15 grams of hydrated barium chloride or bromide are mixed with 
5 to 6 grams of finely-powdei*ed barium oxide, and gradually heated 
just to redness in an open platinum orncible. When the mixture ia 
fused, 1 gram of cobalt sesquioxide is added in successive small 
portions, and the heating is continued. 

When a bnnseu flame is used, each addition of the cobalt oxide is 
followed by an energetic evolution of oxygen, bnt the mixture soon 
enters into quiet fusion, and a crust of barium cobaltite quickly forms 
at the surface. After cooling, the product is washed with hot water, 
and finally with acetic acid. Brilliant, black, hexagonal lameilss are 
thus obtained; they have the composition BaO, 2 Co 03 , and dissolve ia 
concentrated hydi*ochloric acid with evolution of chlorine. The 
quantity of crystals formed, at first increases, but afterwards dirni-' 
nishes owing to decomposition which is accompanied by slow evolu- 
tioli of oxygen. After prolonged beating, cryst^s of cobalt oxide are 
obtained, which are free from barinm. If, however, the superficial 
layer of crystals is continually pi^essed down into the fused mass 
beneath, the proportion of barium oxide in the product increases, and 
the composition of the crystals approximates to BaO,Co 02 . 

At a higher temperature, the product consists of lai*ge, iridescent, 
black prisms, which approximate very closely to the composition 
BaOjCoOa, but always contain a small proportion of barium platinate 
as an impurity. They dissolve in cold hydrochloric acid with evolu¬ 
tion of chlorine, and in nitric acid with efervescence. The crystals 
decompose at a temperature somewhat higher than that at which 
they are formed, and at an orange-red heat decomposition is very 
rapid. , _ ^ 

The temperature of formation of the normal cobaltite seems in 
fact to lie between 1000'' and 1100®. Asomewhat similar phenomenon 
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has already been observed in the case of bariam and strontiunx 
manganites, but in these iustances the normal maugatiite was formed 
at the lower temperature, and the acid manganite at a higher tem¬ 
perature. 

It follows from these experiments that cobalt can form a dioxide 
which, like manganese dioxide, has acidic properties. C. H. B. 

Ammonio-cobaltic Molybdate, Tungstate, and Vanadate; 
Separation of Cobalt and Nickel. By A. Caenot (Oompt, rend,, 
109 , 109—112).—If a solution of a cobalt salt is converted into a 
purpureo-cobaltic salt by the action of hydrogen peroxide in presence 
of ammonium chloride and ammonia, and is then mixed with ammonium 
molybdate, there is no change, but on the addition of excess of acetic 
acid, a bulky, rose-coloured precipitate is formed. This re bains its 
colour after being washed and dried, but when heated it becomes 
violet, then dark-green, and afterwards yellowish-green, the colour 
changes corresponding with the successive evolution of water, 
ammonia, and oxygen. The residue consists of cobaltous molybdate, 
but if heated above redness it is partially decomposed into crystaL 
lised cobaltous oxide and crystallised molybdic auhydidde. The dried 
hydrated salt has the composition Co2O3,10NH8,7MoO3,3H2O, and the 
product after heating to redness has the composition 20 oO, 7 Mo 03 . 

Cobaltous and nickel salts are not precipitated by ammonium 
molybdate from either an acid or an ammoniacal solution, but a 
crystalline deposit of a double ammonium cobalt or ammonium nickel 
molybdate may form slowly if the soluHou is neutral and highly 
concentrated. Hence the formation of the purpureo-molybdate may 
be used for the detection and separation of purpureo-salts in presence 
of cobaltous salts and for the separation of cobalt from nickel. 

The solution is made alkaline with ammonia, mixed with hydrogen 
peroxide, heated until evolution of oxygen ceases, cooled, diluted if 
necessary, and then mixed with acetic acid in such quantity that the 
liquid contains from 3 to 5 per cent, of the free acid. Ammonium 
molybdate is then added until precipitation is complete, and the pi‘e- 
cipitate is washed with water containing a small quantity of ammo¬ 
nium chloride, and dried. The filter-paper is separated as com¬ 
pletely as possible, and burnt by itself; the precipitate is heated to 
dull redness, but not beyond. The weight of precipitate multiplied 
by 0T332 gives the weight of cobaltous oxide which it contains, 
whilst the factor 0*1048 gives the quantity of metallic cobalt. This 
method gives good results, both qualitatively and quantitatively, and 
it may be applied in presence of copper and zinc. In order to make 
the separation more exact, the moist precipitate is redissolved in 
ammonia, and reprecipi bated with acetic acid, a little more ammonium 
molybdate being added. 

The nickel in the filtrate is precipitated by boiling with sodium 
hydroxide until all ammonia is expelled, and after being filtered ofi 
and washed, the nickel hydroxide is dissolved in nitric or hydro- 
ehlpric acid, and precipitated with sodium hydroxide and bz'omhoe. 
The nickelic oxide thus obtained is quite free from molybdenum. 

. , 0. Hi B. 
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Purpureo-cobaltic Tungstate and Vanadate. By A. Caexot 
(Gompt, rend., 109, 147—149).—If ammonium tungstate is added to a 
solution of a purpureo-cobaltic salt acidified with acetic acid, a bulky 
rose-coloured precipitate is formed, similar to that given by ammo¬ 
nium molybdate, under the same conditions (precedingabstract). At 
100® it becomes lilac, and if still further heated dull-blue, then dark- 
green, and finally pale yellowish-green, losing successively water, 
ammonia, and oxygen. At a bright-red heat it is stable and infusible, 
and aftei^ cooling has a bluish-grey colour. The composition of the 
hydrated precipitate is CoaOajlOUHsAOWOa -f OH^O, and after 
ignition CoOjSWOs. 

As cobaltous and nickel salts give no precipitate under the same 
conditions, the tungstate, like the molybdate, might be used for 
the separation of these salts from cobaltic salts. The composition 
of the precipitate, however, is not qnite constant, and the ammonium 
tungstate itself is comparatively insoluble. There is also a greater 
tendency to form a crystalline nickel cobalt tungstate. 

In ammoniacal solntion, the pnrpureo-cobaltic salts give the same 
precipitate as in presence of an acid; cobaltous salts give a precipi¬ 
tate of the composition l*5W03,2Co0,8(hrH4).i0,3H20, which alters 
easily on exposure to air, and has a rose colour when dried; nickel 
salts gives a bluish precipitate, which forms slowdy, and is often 
accompanied by acicnlar crystals of ammonium tungstate. 

Ammonium vanadate when added to a purpureo-cobaltic solution 
containing free acetic acid gives an orange-red precipitate of the com¬ 
position Co2O3,10NH3,5VaO5 -f 9H2O, which when heated to doll- 
redness agglomerates and intumesces, the colour changing to dark- 
grey, and afterwards to reddish-brown. Above a dull-red heat, it 
melts completely, aud becomes black 5 after cooling it has the composi¬ 
tion 2CoO,5 VoOfi. Cobaltous and nickel salts are very slosvly precipitated 
by ammonium vanadate in an acid solntion, but in presence of excess 
of ammonia they give an immediate precipitate. Cobaltous salts yield 
greeu cobaltous vanadate, which alters rapidly on exposure to air, and 
becomes yellow; at 100® it becomes reddish-brown, and after fusion 
has the composition CoO,2V205. Nickel salts yield an orange-yellow 
precipitate which becomes brown at lOO®, and after fusion is black 
and has the composition NiOjVgOs- The same nickel vanadate is 
obtained by adding excess of ammonia to the originakacetic acid solu¬ 
tion. The normal vanadate is formed, but with greater diflicuity, in 
presence of a large excess of ammonia. Nickel salts, however, give no 
precipitate with a colourless neutral or slightly ammoniacal solntion of 
ammonium vanadate, C. H. B. 


Chromium. By E. Jagee and G-. Kbuss (Ber., 22, 2028—2054). 
—Ammonuim chromates. —In preparing ammonium chromate by 
various methods, even when a large excess of ammonia is employed, 
no compound is formed containing a larger, proportion of am¬ 
monia than the normal salt does, and the existence of the compound 
5(NH4)30,4Cr03, described by Pohl {Wien. Ahad. Ber., 6, 592), can¬ 
not be confirmed. 
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Ammonium chromate lias not hitherto been obtained pure by any 
of the known methods of preparation. When an aqueous solution 
of chromic acid is evaporated with ammonia, the salt is partially 
decomposed with evolution of ammonia, and a mixture of chromate 
and dichromate is always obtained; even when the solution is evapo¬ 
rated at 50—60°, reddish-yellow crystals containing 59*19 per cent, of 
chromic oxide are obtained, and at ordinary temperatures, also, a 
mixture of the two salts is produced. 

Pure ammonium chromate can be prepared by treating chromic 
acid, free from sulphuric acid, with ammonia of sp. gr. 0*9, adding 
ammonia and warming gently until the solid salt which separates is 
redissolved, and then placing the solution in a freezing mixture. It 
crystallises in long, golden needles, of the monosymmetric system; 

: 5 : c = 1*960S : 1: 2*4452 ; = 64° 47'; observed faces ooPoo, OP, 

-h Poo, ooP. Perhaps, like potassium chromate, it exists in two distinct 
physical modifications. Its specific gravity is P8S6 at 11°. When an 
aqueous solution of this salt is repeatedly evaporated it is first con-'^ 
verted into the dichromate, and eventually brown chromic oxide sepa¬ 
rates from the solution. It is not particularly stable in the dry state, 
and on exposure to the air it gradually turns reddish-yellow, owing to 
the formation of the dichromate; it also decomposes in a dry atmo¬ 
sphere or when gently heated. 

Ammonium tricliromate, prepared hy SiewerPs method (Zeitsch. 
gesammt. Naturwiss., 19, 22), alv\ays contains small quantities of the 
nitrate, even after having been repeatedly pressed on porous plates, 
and heated at 100°. The salt can he obtained free from nitrate by 
dissolving ammonium dicbromate in a hot concentrated solution of 
chromic acid ; the solution is concentrated, allowed to cool, and 
the bright-red crystals pressed and dried at 100°. The sp. gr.. 
of the salt prepared by the aid of nitric acid is 2*329 at 10°; that 
obtained by crystallisation from chromic acid is 2*342 at 13°. It turns 
dark-brown at 160—170° (compare Siewert, loo, and at 190° it 
explodes violently, with evolution of nitrogen dioxide, leaving a residue 
of greenish-black chromic oxide. It is not deliquescent, and is only 
slowly decomposed on exposure to moist air, but it is immediately 
converted into the dicbromate and chromic acid by water. 

The salt obtained by Darmstadter (this Jonrn., 1871,199) by treating 
a dichromate with nitric acid is neither a nitrodiohromate nor a nitrotn- 
chromate as he supposed, nor is ammonium tetrachromate formed in 
this way, as stated by Wyroubofif (Abstr., 1881, 352); when ammo¬ 
nium dicbromate is dissolved in nitric acid of sp. gr. 1*41, ammonium 
trichromate is obtained. 

Ammonium tetrachromate^^ (M‘H 4 )aCr 40 i 3 , separates in crystalline 
crusts when ammonium trichromate is dissolved in warm nitric acid 
of sp. gr. 1*09, and the solution allowed to cool slowly; the product is 
almost pure, and contains only traces o£ nitric acid. It is less stable 
than the other salts, and deliquesces on ■ exposure to moist air, being 
partially converted into chromic acid and the dicbromate- Its sp. 
gr. is 2*343 at 10°. It turns black at 160°, melts at 170°, and decom- 
suddenly , at 175°, with evolution of nitric oxide, leaving a 
j pf dark-rgreen chromic oxide. 
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When ammonium trichromate is crystallised from very concen¬ 
trated nitric acid^ deliquescent, amorphous precipitates are obtained, 
which, judging from the results of analyses, are probably mixtures of 
higher chromates. One sample gave ?2*85 per cent, of chromic oxide 
which agrees approximately with the formula (NH 4 ) 20 ,llCr 03 . 
Analyses of several products obtained from ammonium trichromate 
and the very strongest nitric acid gave results from which the 
existence of a penta-, hexa-, or higher chromate cannot he inferred 
with certainty. Attempts to prepare the salt (hexachromate) 
described by Rammelsburg (Ann. Fhys. Chem., 94, 516) were unsuc¬ 
cessful, and only resulted in the formation of ammonium chromate. 

Chromates of Fotassium .—Potassium trichromate can be prepared 
in a pure state by treating the dichromate with nitric acid of sp. gr. 
1*19; the potassium nitrate separates almost immediately when acid 
of this concentration is employed, and if the clear liquid is then 
decanted, tbe trichromate crystallises from the solution in red, mono¬ 
clinic prisms. The specific gi’avity of the salt thus obtained is 2*648 
at 11®. The pure salt can also he prepared by Hauer’s method (Wien. 
Akad. Ber., 39, 439), but more quickly by dissolving the dichromate 
in a hot, concentrated aqueous solution of chromic acid; on cooling a 
considerable quantity of the trichromate, the sp. gr. of which is 
2*667 at 10°, crystallises from the solution in monoclinic prisms. It 
is quickly decomposed by water into chromic acid and the dichromate, 
and it cannot be recrystallised from this solvent, as stated by Bothe 
(J. pr. Chem,.^ 46, 184) ; it is not deliquescent, but on continued 
exposure to the air it gradually becomes darker in colour. It turns 
black at 220°, and melts at 250°; not at 140—150°, as stated by 
Bothe (loc. cit). 

Potassium tetrachromate is best prepared by dissolving the dichro¬ 
mate in hot concentrated nitric acid of sp. gr. 1*41; it can also be 
obtained by crystallising the trichromate from a hot concentrated 
solution of chromic acid. It forms small, probably rhombic, plates, 
and is not deliquescent, as stated by Siewert. It gradually darkens on 
exposure to the air, melts, and turns black at 215°, and is decomposed 
by water, but it crystallises unchanged from nitric acid of sp. gr. 1*41, 
Its specific gravity is 2*649 at 11°. 

The analyses of the potassium chromates referred to above were 
carried out as follows;—The salt is reduced with hydrocbioric acid, 
and the chromium, after precipitation with ammonia, is estimated in 
the usual manner. A fresh portion of tbe salt is dissolved in a little 
water, reduced with sulphurous anhydride, and evaporated with a 
slight excess of the reducing agent in a platinum crucible. The 
double sulphate, or sulphite, obtained is then ignited for a short 
time, and completely converted into potassium sulphate and chromic 
oxide; the difference between the combined weight of these C(3m- 
pounds and that of the ejhromic oxide, which has been already 
estimated, gives the quantity of potassium sulphate. If the chfomic 
oxide has not been previously determined, the potassium sulphate 
is extracted with water and the residual oxide is ignited and weighed. 

This method can be conveniently employed for the estimation of a 
fixed alkali in presence of oxides such as alumina, feme oxide, 
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chromic oxide, ; the results are more accurate than those obtained 
by the methods usually employed. 

Double Salts of Ghroruates with Mercuric Oliloride ,—The salt 
(NH 4 ) 2 Cr 207 ,HgCl 2 separates in red, well-defined, anhydrous prisms 
when a solution of mercuric chloi'ide (1 part) and ammonium di¬ 
chromate (1 part) is evaporated until crystallisation commences and 
it is then allowed to cool (compare Richmond and Abel, this Journal, 
1850, 199). When double the quantity of ammonium dichromate is 
employed, the result is the same; but, if double the quantity of 
mercuric chloride is used, the excess o! this salt separates first and 
the double salt afterwards. It is partially decomposed by water, and 
it cannot be recrystallised fi’om a solution of mercuric chloride, but it 
separates unchanged from a cold, saturated solution of ammonium 
dichromate. Its sp. gr. is B-109 at 13°. 

The salt 8 (]!lH 4 ) 2 Cr 207 ,HgCl 3 cannot be obtained from the mother- 
liquors from the preceding compound, as stated by Richmond and 
Abel (Zoc. c^^.), but it can be easily prepared by mixing solutions of 
ammonium chromate (1 part) and mercuric chloride (1 part), sepa¬ 
rating the precipitate which is produced and treating it with hydro¬ 
chloric acid exactly sufficient for complete solution. The solution is 
then aiiidified with a few drops of hydrochloric acid and evaporated 
until crystallisation commences; the double salt separates on cooling 
in reddish-yellow needles of sp. gr. 2T58 at 10°. 

The comjpound 4(!N'H4)2Cr20t,HgCl2 can be obtained by mixing a 
solution of ammonium chromate (1 part) with a solution of mercuric 
chloride (1 part), dissolving the precipitate in exactly twice as 
much hydrochloric acid as is necessary for complete solution, and 
evaporating until crystals begin to separate. It can also be prepared 
by dissolving the salt (NH 4 ) 2 Gr 207 , 3 HgCl 2 in a concentrated solution 
of ammoninm chromate with addition of fuming hydrochloric acid. 
It forms reddish-yellow crystals. 

The salt (NH 4 ) 2 Cr 207 , 3 HgCl 3 separates in reddish-yellow needles 
when a solution of ammonium chromate (2 parts) and mercuric 
chloride (3 parts) is treated with hydrochloric acid in such quantity 
that the precipitate which forms is just redissolved, and the mixture 
then evaporated. 

The salt (NH 4 ) 3 Cr 207 , 4 HgCl 2 crystallises from the mother-liquors 
from the preceding compound iu long, reddish-yellow needles. 

The salt K 2 Cr 207 ,HgCl 2 can be prepared in a pure state by eva¬ 
porating a solution of potassium dichromate (I mol.) with mercuric 
chloride (1 mol.) under reduced pressure at the ordinary tempera^ 
tnre; it forms reddish-yellow crystals of sp. gr. S’531 at 11°, and 
crystallises unchanged from water. 

Mercurammomum chloride mercurichro'mate^ 2 NH 2 HgCI,HgCr 04 , 
separates as a yellow precipitate when a solution of ammouium 
chromate (1 part) is added to a solution of mercuric chloride; it is 
readily soluble in hydrochloric acid and nitric acid, and it is gradually 
decomposed by water. 

An orange-yellow, basic mercuric chromate^ SHgOjCrOs, is formed 
when the preceding compound is boiled with water; it is only 
; spa^ringlj soluble in warm nitric acid, but it dissolves freely in hydro- 
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cliloric acid, giTimg a salt whicli is gradually reconverted into the 
basic chromate by boiling water. 

A bright yellow compound, 6 Hg 0 ,Cr 03 , is obtained when the pre¬ 
ceding compound is repeatedly boiled with fi^esh quantities of w^ater. 

SilveQ' Chromates .—Silver dichromate cannot be employed for 
determining the atomic weight of chromium, as it always contains 
small quantities of the chromate. 

Pure silver chromate can be prepared only by repeatedly boiling 
the dichromate with fresh quantities of water until no further solvent 
action occurs. The salt thus prepared is deep-green in colour, and 
is completely insoluble in water, and is only sparingly soluble iu 
nitric acid, sulphuric acid, and ammonia. The compound obtained 
by treating silver chromate with ammonia crystallises in long, yellow, 
tetragonal needles, and has the composition assigned to it by 
Mitscherlich, namely, Ag 2 Cr 04 , 4 ]SrH 3 . 

The purest commercial chromium always contains chromic oxide 
and considerable quantities of silica. The pure metal can be obtained 
by reducing cbromic chloride with pure zinc {compare Wohler, 
Annalen, 111, 230), the portions in proximity to the sides of the 
crucible being neglected. It crystallises in tin-white rhombohedra, 
and is soluble in acids, except concentrated nitric acid, which has no 
action even at its boiling point. 

Specific heat determinations made with Bunsen’s ice calorimeter 
iu the manner previously described (Kriiss and Wilson, Zeit. physical. 
Ghem., 1, 391) gave 0*12162 at temperatures between 0° and 98-24® 
as the average of two experiments; the atomic heat is, therefore, 
normal and equal to 6*36. P. S. K. 

Phosphotungstic Acid. By E. P^chaed (Gompt rend.^ 109, 
301—^304).—Mixtures of mefcatungstic and phosphoric acids in proper 
proportions v^ere concentrated in a dry vacuum and afterwards in 
dry air. The acid P206,24W03 -h 59 H 2 O crystallises in small, 
colourless or yellowish, highly efflorescent rhombohedra, which 
closely resemble cubo-ootobedra. According to Sprengel, this acid 
contains 61 mols. HjO, and, according to Gibbs, only bS mols. H 2 O, 
but these differences are doubtless due to the highly efflorescent 
character of the crystals. 

The acid PaOsj^OWOs -}- 62 H 2 O ciystallises in veiy efflorescent, 
regular octohedra, and if these are dissolved in a small quantity of 
water and the solution concentrated, less efflorescent rhombohedra 
are obtained of the composition P3O5,20WO3 + 5 OH 2 O. 

The acid P305,16W03 -h 69 H 2 O crystallises in colourless, regular, 
octohedra; and the acid P 305 , 12 W 03 + 42H20, which is the most 
easily prepared of ail, separates in large, monoclinic prisms. 

Prom the method of preparation, it would seem that metatungstic, 
and not orthotungstic, acid combines with phosphoric acid. I’he 
phosphotungstates of sodium and barium can be obtained by the 
union of the corresponding orthophosphates with metatungstic acid. 

0, H. B. 

Action of Water on Stannic Cliloride. By L. Yiois^ok (Compt 
rend., 109, 372—375).—The author has previously shown (this voL, 
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p. 883) that tlie changes in an aqueous solution of stannic chloride 
are connected with variations in the function of the stannic acid; the 
liquid, in fact, may be regarded as consisting of water, hydrochloric 
acid, and stannic acid, the latter undergoing gradual polymerisation, 
which is limited by the presence of the hydrochloric acid. The 
action of potassium hydroxide on the stannic chloride solution shows 
that Sn 03 H 2 diss. + 4HCI diss. + Aq develops only 3*4 Cal,, a 
number so low that complete separation of the stannic acid and 
hydrochloric acid is very probable, especially in dilute solution. The 
polymerisation of the stannic acid is indicated by the gradual decrease 
in the heat of neutralisation {loo. cit.). A freshly prepared dilute 
solution of stannic chloride remains clear when mixed with excess of 
potassium hydroxide, hut if the addition is not made until several 
hours after the prepax'ation of the solution, a precipitate of potassium 
polystannates is formed. After remaining for s -me days without 
any addition of alkali, the solution deposits opalescent polystannio 
oxide. 

Polymerisation is accelerated by dilution and by rise of tempera¬ 
ture, but is retarded by hydrochloric acid and alkaline chlorides. If 
metaStannic acid is heated, with a large excess of potassium chloride 
solution, in sealed tubes at 150® the heat of neutralisation of the meta- 
stannic acid increases considerably, owing to depolymerisation. 

0. H. B. 

Titanium. By T. Kornig and 0. v. 0- Pfordtbn (Bar., 22, 2070— 
2080 ; compare Ber., 22, 1485),—The authors tried to prepare 
titanium sesquioxide by Priedel and Gru4rin’s method (this Journal, 
1876, ii, 46), but with negative results. 

Titanic acid was heated for two hours with sodium vapour in an 
atmosphere of pure hydrogen, and the product was washed with 
alcohol until the washings were free from alkali. A dark-green 
substance containing 2*58 to 4*93 per cent, of water is obtained; 
when ignited in the air it lost 2*15 to 5*28 per cent, in weight. It is 
insoluble in dilute acids, but dissolves in conoenti^ated sulphuric acid, 
yielding a brown solution, which gives the reaction for titanium oxide 
with thiocyanates (compare v. d. Ffordten, Abstr., 1887,337). After 
having been washed with water, it contained as much as 11 per cent, 
of water. 

When the compound TiClsOH is heated with sodium vapour under 
the same conditions and the product washed with water, a black 
substance containing 10 to 17*1 per cent, of water is obtained; its 
weight is decreased by 2*49 to 3*18 per cent, on ignition. 

In other experiments, the excess of sodium in the crude product was 
removed by distilling in an atmosphere of hydrogen. The substance 
obtained in this way increases 1*20 to 3*25 per cent, in weight on 
ignition, and the ratio of sodinm to titanium in the residue is 1 : 1*9. 
When it is treated with dilute acids, some of the titanium dissolves 
with a violet coloration, and a black residue remains, the weight of 
which is increased 2*34 to 3*11 per cent, on ignition. The original 
substance contains sodium and titanium in the ratio 1: 8*01 to 
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These results seem to show that it is probable that the compound 
formed by the action of sodium on titanic acid has the composition 
TiOsKa*^, but it also contains titanium monoxide, and, in addition, 
unchanged titanic acid. 

When titanic iron is heated with sodium under the same condi¬ 
tions, the prodnct, after haTing been washed with alcohol, is com¬ 
pletely soluble in dilute acids, with evolution of hydrogen (= ^ mol. 
!Fe), giving a violet solution in which the ratio of the various con¬ 
stituents is approximately Ti; Fe : Na : 0 = 1 : 1| : 1 : 3; the com¬ 
position of this substance may be expressed by the formula 
TiOsNaFe + fFe admixed. It is not acted on by alcohol, but it is 
decomposed by water, and is then only partially solnhle in acids. 
These results are fresh evidence in favour of the author’s view of the 
constitution of titanic iron. 

A nnmber of experiments were made on the reduction of solutions 
of the trichloride TiClaOH, titanic acid, and potassium fiuotitanate by 
sodium amalgam in an atmosphere of hydrogen. The subsequent 
titration of the sointions with potassium permanganate showed that 
the sesquioxide is formed in every case, and the observation, that solu¬ 
tions of this oxide possess a green or violet colour according to the 
conditions of their formation, was confirmed. F. S. K. 

Fluorine-compounds of Vanadium and its Analogues, By 
E. Petersen {/. pr. Chem, [2], 40, 193—201 ).—Vanadyl difinoride^ 
.YOFs, obtained by dissolving vanadium dioxide in hydrofluoric acid 
and evaporating, forms blue, microscopic, prismatic crystals (with 
flj mols. HtjO). 

Ammonio-vanadyl fluorides. (tt),31^H4F,VOF2, is formed by mixing 
solutions of ammonium fluoride and vanadyl difluoride; it crystallises 
in bine, microscopic octohedra; it is moderately soluble in water, 
more sparingly in alcohol; (6), 2 hrH 4 F,VOF 2 4* HjO, obtained 
when sointions of the calculated quantities of the salt (a )' and 
vanadyl difluoride are evaporated together over sulphuric acid, has 
been already described by Baker (Trans., 1878, 395); and the salt (c), 
7NH4F,4Y0F2 4 5 H 2 O, crystallises from a solution of equal mols. of 
ammonium fluoride and the salt (a); it is dark-blue, and loses all its 
water, but no ammonia, at 100®. 

When the salt (a) is dissolved m strong hydrofluoric acid (35 per 
cent.), bluish-green microscopic prisms separate: these crumble 
down to a greenish-grey powder when dry, evolving a smell of 
hydrogen fluoride. This salt is probably ammonium vanadium tetra- 
fluoride; when dried at 100° it becomes 2 NB[ 4 F,YOFa. 

The author has also obtained, in a similar way, the potassio-vanadyl 
fluorides., 7KIF,3YOF2 and 2 KF,YOF 2 ; and the sodio-mmdyl fuoride^ 
8NaF,3YOF2 4 SHaO. A. *G. B. 

The Basicity of Autimouic Acid, By F. Beiestexn and O. y. 
Blase {Chem. Oentr., 1889, 803—806, from Melanges Fhys. Gkim, 
Bull. Petei‘shourg, 13,1—20),—In ^order to prepare a number of 
antimonates, the authors employed Dexter’s method {Ann* Fhys, 
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Ghem., 100, 564) for tlie preparation of potassium antimonate, which 
consists in gradually introducing equal parts of dehydrated tartar 
emetic and potassium nitrate, well mixed together, into a red-hot 
crucible and gradually adding a half part of potassium hydroxide, after 
which the mass is kept in a fused state for half an hour, and then 
extracted with water. From the potassium salt thus obtained, the 
following salts were prepared by double decomposition. Generally 
these are sparingly soluble or insoluble in water and uniformly con¬ 
tain water of crystallisation, a part of which is liberated at 100“. The 
remainder is dissipated by heating strongly, without, however, the salt 
losing any oxygen. Some of them become incandescent when losing 
the water of combination, and, after suffering the loss of this winter, 
they become insoluble in menstrua in which they were soluble when 
freshly prepared. 

Lithium antimonate, LiSbOa + SHaO, which is precipitated in the 
form of hexagonal plates, loses all its combined water by ignition, and 
retains its white colour. Mercuric antimonate, Hg(Sb 03)2 + 6 HgO, 
is a slowly separating light precipitate, which becomes yellow on 
decanting and black when heated. Aluminium anHmonate, A^SbOs)^ 
+ ISHsO, forms shining microscopic crystals after remaining in the 
solution several days; ar 100“ it loses 5 mols. H 2 O, at 150° 2| mols. 
more, and at 200° it retains only 3 mols., whilst it becomes incan¬ 
descent. Thallium antimonate, TlSbOs + 2 H 2 O, forms colourless 
needles, somewhat soluble in water when freshly precipitated, but 
insoluble when dried; it loses 1 mol, H 3 O at 100 ° and the remainder 
at 150”, at the same time becoming incandescent. On heating it 
becomes lemon-yellow, then dark-orange, i^ecovering its colour again 
when cold. Lead antimonate. —That prepared from lead acetate, 
is a colourless precipitate, having the formula 2 Pb(Sb 03 ) 2 ,Pb 0 + 
IIH^O, and appears to suffer a partial decomposition with water. 
Prom lead nitrate a salt, Pb(Sh 03)2 + 6 H 2 O, is obtained. Ghromic 
antimonate, Cr(Sb 03)3 + 14HsO, is a bluish, readily-washed pre¬ 
cipitate which becomes grey when heated. Manganese antimonate, 
Mn(Sb 03)2 + 7 H 3 O, is a colourless precipitate, becoming black and 
incandescent when heated. Ferrous antimonate could not be prepared 
free from the oxide. Ferric antwionate, Pe-i0s,2Sb206 + IIH^O = 
0 H*Pe(H 2 Sb 04)2 + SH^O, prepared from iron ammonium alum, is a 
yellow salt which loses its water of combination at 100°. Prom feriic 
chloride, a light yellow salt of the formula Pe(Sb 03)3 4* 6 IH 2 O wae 
obtained. Cupric antimonaie varies in composition according to the 
manner of px’eparation; 3 Cu 0 , 2 Sb 205 -f I 3 H 2 O is obtained from 
cupric sulphate, by repeatedly washing the pale-green precipitate, 
during which process it becomes more and more basic, finally 
attaining to the above constitution. Silver antimonate, AgSbOs + 
3 H 2 O, is a colourless amorphous precipitate, readily soluble in ammonia 
when freshly prepared, but almost insoluble After drying; it loses 
2 mols, of H 2 O at 20 °, the remainder only at a high temperature. 
Ammonio-silver antimonate, AgSb 03 , 2 FH 3 -f 2 H 2 O, is prepared by 
passing dry ammonia over the last named air-dried salt. The authors 
. could not prepare antimonates of the organic radicals. 

,^They conclude that antimonic acid is monobasic, and that the only 
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■weil known series of antimonates are derived from the monobasic 
orthoantimonic acid. 

Dexter’s metliod is recommended for fhe preparation of a solution 
of potassic antimonate to be used as a reagent for sodium. 

J. W, L. 

Action of Silicon on Gold, Silver, Platinum, and Mercnry. 
By H. N. WxBREUi (Ohem. News, 60, 5-^).—A brittle and fusible 
platinum silicide is formed, not only when nascent silicon, but also 
when graphitoidal silicon, is heated at a full red beat with platinum, or 
when a mixture of amorphous ^ilicon and platinum black is heated in 
a crucible under a layer of potassium silicod noride; by the latter 
method a regains containing 10 per cent, of silicon may be obtained. 
In a similar manner, gold or silver silicide is formed when gold or 
silver is heated at a high temperature with a mixture of potassium 
silico-finoride and sodium. The gold regains containing 5 per cent, 
of silicon is as brittle as antimony. Although neither gold nor silver 
in a pure state has any great affinity for silicon, yet when they 
contain a little silicide, they combine with that element readily. Silver 
with 10 per cent, of silicon has a red tint, and when pulverised is 
completely decomposed by concentrated hydrochloric acid. 

D. A. L. 

Platinates of the Alkalies and Alkaline Earths. By G. 
Boussbatj (Gompt rend.^ 109, 144—146).—If barium oxide mixed 
with an equal quantity of the chloride or bromide is heated for 
several hours at 1100® iu an open platinum crucible, a considerable 
quantity of crystallised barium platinate is formed. It has the com¬ 
position 3Ba0,Pb02» and is more readily obtained in crystals by first 
producing the amorphous platinate by heating platinic chloride with 
barium oxide, and then adding a sufficient quantity of barium 
chloride or bromide and heating at the melting point of copper. The 
alkalinity of the mixture has great infinence on the crystallisation. 
The crystals are prisms with hexagonal bases, and are insoluble in 
acetic acid, but dissolve in hydrochloric acid. At an orange-red heat, 
in presence o£ barium chloride, the platinate decomposes and metallic 
platinum separates. 

Amorphous sodium platinate formed by the action of platinic 
chloride on sodium hydroxide does not crystallise even at a tempe¬ 
rature sufficient to volatilise the excess of alkali. The crystallised 
salt can, however, readily be obtained by heating a mixture of equal 
parts of sodium hydroxide and chloride in a platinum crucible at the 
melting point of copper for two hours. In order to avoid the destruc¬ 
tion of the crucible, it is advisable to add finely-divided platinum to the 
mixture. If the platinate which forms is continually stirred into the 
molten mass, it separates in brownish-yellow, microscopic lamellse, 
which have a feeble action on polarised light and dissolve readily in 
hydrochloric acid. If, however, the platinate is allowed to collect in 
a ring at the surface of the fused mass, it forms much larger reddish- 
brown, hexagonal lamellse, which dissolve with difficulty in hydro- 
ehloric acid. The composition of the two products is as follows:-. 

voit. LVi. 4i g 
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PtOg. ]Sr%0. H 2 O (by difp.). 

(1) .. 8/‘02 2*33 10*65 

(2) . 86*69 5*34 7*97 

These platinates become anhydrous at 200—300'^, aud at a dull-red 
heat decompose with separation of metallic platinum and sodium 
hydroside. 

The stability of the platinates is of the same order as that of the 
manganates and ferrates, and the composition of the latter is almost 
identical with that of the corresponding platinum compounds. 

C. H. B. 


Organic Chemistry. 


Elimination of Carbonic Anhydride by the aid of Sodium 
Methoxide, By I, Mai 2»2, 2133—2136).—The distillation of 

salts of complex, fatty acids with soda-lime with the object of elimi¬ 
nating carbonic anhydride does not in all cases lead to the production 
of the corresponding hydrocarbon; thus barium palmitate, when 
heated with soda-lime in a vacuum, yields no appreciable quantity of 
pentadecane, but forms other decomposition products and in par¬ 
ticular hetones. The author finds, however, that if sodium methoxide 
is substituted for soda-hme and the distillation is performed in a 
vacuum, carbonic anhydride is readily eliminated from the fatty acid 
with the production of the hydrocarbon; under these conditions 
barium myristate, palmitate, and stearate yield tridecane, pentadecane, 
and beptadecane respectively. The reaction is not coiifined to the 
acids of tlie paraffin series; thus barium benzoate is readily converted 
into benzene wbeu heated with sodium methoxide, and the decompo¬ 
sition takes place at a lower temperature than with soda-lime. The 
corresponding unsaturated hydrocarbons can also be obtained from 
complex unsaturated fatty acids when these are heated with sodium 
methoxide in a vacuum, and the reaction differs therefore from that 
wbich takes place when these acids are heated with caustic soda. 
Barium erucate under these conditions yields a hydrocarbon, CVH^, 
which boils at 2<Jl—202° under a pressure of 11 mm., and has a sp.gr. 
0*8048 at Id*', 0*8015 at 20°, and 0*7981 at 25°, whilst barium elaidate 
forms a heptadecijlene^ CnHai, which boils at 160° under a pressure of 
9*5 mm,, and has a sp. gr. = 0"8042 at 0°, 0*8006 at 6°, and 0*7977 
at 10°. ^ ^ ^ 

Bibasic acids can be converted into monobasic acids by the partial 
action of sodium methoxide; thus barium sebacate and succinate yield, 
nonylic and propionic acids respectively when heated • with. 
methoxide, in molecular proportion, at 300° for 2 to 3 hours. 

W. P- W. 

Liquefaction of Propylene^, Allylene, and Trimethylene^ By 

Ohmn, jSco., 1889„ 21, 31'^32).—fcr 
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compressing tlie gases, Cailletet^s apparatus was used. The pres¬ 
sures required for liquefaction at the ordinary temperature were :— 

Propylene.*.. 7-8 atm. 

Aliylene .... *. 3-4 „ 

Trimethylene .. 5-6 „ B, B. 

Amylene from Tertiaiy Amyl Iodide. By L Kondakofp (/. 
Buss. Ohem. 8oe,, 1889, 21, 78—79).—As Wagne 2 *has shown that two 
hjdrocarhons are formed when the elements of hydrogen iodide are 
removed from tertiary and secondary alkyl iodides, the anthor has 
changed the opinion he formerly held, and now finds that tertiary 
amyl iodide really yields a mixture of trimethylethylene with asym¬ 
metric methyJethyiethylene. 

The anthor treated amylene from the tertiary iodide with chlorine 
and decomposed the product with a solution of potassium carbonate. 
On oxidising the alcoholic solution with silver oxide, silver methyl- 
ethylacetate was obtained, so that the solution must have contained 
primary angelic alcohol; this could only have been formed from 
asymmetric methylethjiethylene. In this way Wagner^s view was 
fully confirmed. B. B. 

Action of Hydrogen Chloride on Dimethylallylene. By I. 
Kojtoakopp {J,Euss.Chem. Soc.., 1889,21,36—37).—Dimethylallylene, 
prepared by heating trimethylethylene monobromide (b. p. 114— 
with caustic potash at 145® was found to boil at 46—48° (and not at 
39—as stated hy Pavorskj, Abstr., 1888, 799). It combines 
easily at 0° with gaseous hydrogen chloride, forming a chloride, 
C5H9CL On treating this with wateiv an alcohol is obtained which 
boils at 97—100®, and combines with bromine to form a compound, 
C 6 HioOBr 2 . On heating dimethylallylene with fuming hydrochloric 
acid at 80—^90°, several compounds (chlorides) were obtained, and 
these, on treatment with aqueous potash, yielded products from which 
an alcohol was obtained. This the author piroposes to investigate 
and compare with the derivatives of isoprene obtained from caout¬ 
chouc. B. B. 

Action of Zinc Ethtyl on Primary and Secondary Nitro¬ 
compounds. BjLBEYAD(J.Ems. Ghem.Soo,,lSB9, 21,43—47).— 
In a former paper (this voL, p. 112), the author showed that the pro¬ 
duct of the action of zinc ethyl on nitroethane is a compound of 
the formula CfiHiaNO; this the author considers to be EtaNIO, that is, 
the isomeride of triethylbydroxylamine, Et^N'OEt, for on treating it 
with nascent hydrogen (zinc and sulphuric acid) and then with potash, 
triethylamine was obtained. With zinc ethyl, nitropropane first 
forms an additive compound of the formula It^PrJN(0*ZnEt)a, and then 
a compound having the constitution Et^PrNIO. This has a sp. gr. of 
0*888 at 0°, and on reduction gives diethylpropylamine. Primary 
nitropentane,nnder similar conditions, yields an anhL‘gons compound* 
The products obtained from zinc ethyl and nitroisopropane are first 
EtsPrJ^ (0*Et)a and then EtjPrNIO, Aromatic nitro-compounds 
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(being tertiary compounds) bebave in quite a different manner, 
nitrobenzene yielding aniline. B. B. 

Preparation of Secondary and Tertiary Nitro-compounds 
from Halogen-derivatives of Nitromethane and Nitroethane. 
By I. Betad {J. Buss. Gh&rn. Soc., 1889, 21, 47—50).—Monobrotno- 
nitroetbaue and zinc ethyl in ethereal solution yield nitroisopropane. 
Under similar circumstances dibromonitroetbane yields nitrobutane, 
only one bromine-atom being substituted by tbe etbyl-group, tbe second 
by hydrogen. B. B. 

Hexabromotetrametbylene. By A. Saban^eef (J. Buss, Ghem. 
Soc., 1889, 21, 1—7).—In 1882, Reboul observed that when acetylene 
is passed into bromine, tetrabromacetylene is obtained together with a 
solid substance -of the empirical formula CoHBrs. The author has 
found that the formation of the latter depends on tbe temperature of 
the bromine, for, if the bromine is kept well cooled, none of this sub¬ 
stance is formed, whereas, if acetylene is passed into boiling bromine, as 
much as 6 per cent, of the crystalline substance is obtained. A com¬ 
parison of this substance with ordinary tribromacetylene (b. p. 162—- 
168°) has convinced the author that it is a polymeric modification of it, 
(C 2 HBr 3 )». It is very sparingly soluble in tetrabromacetylene, still 
less in alcohol, but more soluble in ether, and easily in carbon 
bisulphide, chloroform, and benzene. When recrystallised from hot 
benzene, it forms glistening, rhombic scales; it melts at 172—174°, 
and volatilises at about 250° with decomposition* From vapour- 
density determinations, it is found that the polymeric tribromacetylene 
begins to dissociate at 170°, and at 250° values are obtained lying 
midway between those required by the formnles (CoHBrs)^ and 
CsHBrs. On boiling its solnfion in benzene with molecular silver, 
one-third of the bromine is removed and yellow needles are obtained ; 
these melt at 55—^56°, and have the formula (C 3 HBr 2 )tt. The mole¬ 
cular formula of the polymeric tribromethylene was determined 
by Raonlt’s freezing method in a benzene solution, and found to 
be CiHjBrs. It does not combine witih. bromine, and must there¬ 
fore be regarded as a derivative of tetramethylene. The author 
explains the formation of this compound as follows:—(1) O 2 H 2 d- Br 2 
= 02HBr 4- HBr; (2) CsHBr 4- G 2 HBr == 04 H 2 Br 2 ; and (3) 
04 H 2 Br 2 4- SBrg = CiHsBrs. The hexabromotetrametbylene is 
regarded by the author as a symmetrical compound of the formula 
Bv^G--GEBr 

BrHCJ-QBrj ' B. B. 

Vapour Density of Ethyl Isooyanurate at Different Tem¬ 
peratures.. By S. Krapivin and N. Zelinsky (/. Muss, Ghem. Boc., 1889, 
66—73).—Troost and Hautefeuille have shown that isoeyanuric 
acid can be converted into isocyanic acid and vice versd, but, as 
nothing is known as to the conditions under which the conversion of 
alkyl isooyanurates into isocyanates takes place, the authors have 
investigated the behaviour of ethyl isocyanurate at high temperatures. 
The ethyl salt was prepared by the action of dipotassium hydrogen 
qjanarat© on potassium ethyl sulphate and recrystallisation of the 
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product from dilute alcoliol. The theoretical vapour-density of the 
compound (EtNCO )3 is 7*S78. The density found by Holfmannas 
method was 7*36 at 192°; 7*32 and 7*46 at 210°. Dumas' method gave 
7*68 at 305®, and 7*44 at 335®; whilst Y. Meyer's method gave 7*49 
at 444°. On repeating the experiment, decomposition, consisting in a 
depolymerisation, was found to take place after the first normal evo¬ 
lution of displaced gas, as shown by the numbers obtained, namely, 
5*72 and 5*15 at 444°. On cooling, however, the snbstance was found 
in its original state. This result was confirmed by many other ex¬ 
periments at the same temperature. In the vapour of phosphorus penta- 
sulpbide, numbers varying from 1*87—7^62 were obtained, according 
as to whether the displaced gas measured was collected during the first 
normal evolution of gas, or for some time afterwards when decompo¬ 
sition had taken place. The substance which remained on cooling 
was always found to have a strong smell of the cyanate, EtYCO. On 
using the method of displacement of Wood’s alloy at 618°, results 
approaching the number 2*46, that is, the theoretical vapour-density 
of EtKCO, were obtained. The authors conclude that ethyl iso- 
cyanurate is capable of bearing high temperatures for a short time 
without change, its vapour being stable for a few moments even afc 
518 °; on continued heating, however, at this high terapemture it is 
dissociated into the isocyanate, the quantity of the latter increasing 
with the duration of heating. B. B. 

Pouble Tbiocyanates of Iron and Potassium. By G. Kruss 
and H. Moeaht (Ben, 22, 2061—2065; compare p. 1247).—Yarioos 
double thiocyanates of iron and potassium can be prepared by dis¬ 
solving fresMy-precipitated and well-w'ashed ferric hydrate in a 
quantity of hydrogen thiocyanate exactly sufficient for complete 
solution, adding the calculated quantity of potassium thiocyanate, and 
evaporating the solution under reduced pressure over sulphuric acid. 
The compounds described below were obtained in this way. 

The $aU Fe(ClTS)3,9KCHS + 4 H 2 O crystallises from cold water 
in long, dark-red, rhombic prisms with a greenish refiex, and is 
moderately stable, although it slowly deliquesces on exposure to moist 
air. The solution in pure water is stable, but in presence of traces of 
sodium chloride, ammonium chloride, and other salts, and also of fi*ee 
hydrochloric acid, the double salt is partially decomposed. It is 
insoluble in anhydrous ether, but in presence of a very small quantity 
of water it first dissolves and is then rapidly decomposed into its con- 
^ stitu^nts, the potassium thiocyanate sepai*ating in colourless crystals, 
whilst the ferric thiocyanate remains dissolved in the ether. 

Thesali^ Fe(Cl:TS)3,3KCNS, crystallises in small, hexagonal crystals, 
and is much lighter in colonr than the preceding compound. It is 
exceedingly hygroscopic, and only the ratio of iron to potassium 
could be determined. The aqueous soSufion has an intense red colour, 
and gives the same reactions as a solution of the preceding compound. 

When a solution of 1 mol. of ferric thiocyanate and more than 
9 mols. of potassium thiocyanate is evaporated over sulphuric acid, 
the salt Fe(CNS)3,9KCNS + 4HaO separates from the solution at 
first, and eventually crystals of potassium thiocyanate are obtained. 
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ferric tliiocyanate cannot exist in the free state in solutions con¬ 
taining potassium thiocyanate; when a solution of ferric thiocyanate 
is diluted with* distilled water, until only a slight yellow coloration is 
perceptible, and then treated with a concentrated solution of potas¬ 
sium thiocyanate, the dark, cherry-red coloration due to the formation 
of the double salt is immediately produced, F, S, K. 

Stability of Fatty Glycerides. By T, T. P. B. Wabren {Glem. 
News^ 60, 42).—It is known that the drying or clogging properties of 
oils are due to their becoming oxidised. Poppy-seed and walnut oils 
thicken readily on exposure to warm air; cotton and rape-seed oils safer 
a similar change when heated air or oxygen is passed through them ; 
olive oil, however, does not thicken under the same circumstances, 
and is, in fact, more stable than sesame oil. 

When these oils oxidise, their iodine absorption diminishes, their 
electrical resistance increases, and their behaviour with sulphur 
chloride changes, A clogging oil is, of course, unsuitable for lubri¬ 
cating; it is therefore convenient to be able to decide as to the 
suitability of an oil for this purpose by simply noting its iodine 
absorption before and after submitting it to the action of oxygen. 

D. A, L. 

Constitution of Bextrose. By Z. H. Skraup {Monatsh,, 10, 
401—410).—Dextrose is commonly x’egarded as being a pentahydric 
alcohol aldehyde, but Fittig, and, more recently, Tollens, have called 
attention to the fact that it may also be considered as an ether derived 
from a heptahydric alcohol, and as having the formula 

0 

x\ 

0H'CH.-[0H<0H)]3DH-CH-0H, 

The author has made a series of experiments with the pentabenzoyl- 
derivative, described by him (p. 1152), and with the sugar itself, 
winch lead to the conclusion that Fittig's view is probably the correct 
one. 

Phenylhydrazine at ordinary temperatures is without action on 
pentabenzoyldextrose dissolved in alcohol or suspended in ether, but in 
a solution of benzene the two react giving rise to the production of 
B* Fischer*s benzoylphenylbydrazin© (Annalm^ 190, 126), melting at 
169°, and a resinous product. On ti^eatment with a 5 per cent* 
solution of permanganate in acetic acid, pentabenzoyldextrose is not 
oxidised to pentabenzoylgluconic acid; hence it must be cpiioluded that 
pentabenzoyldextrose is not an aidehydio compound. This view is 
confirmed by the fact that dextrose on treatment with phenylhydrazine, 
furnishes two dextrosephenylhydrazines, melting at 144—146° and 
,115^—116° respectively, one* of which is probably denved from the 
compound CeHiaOg, the other from the compound CeHiaOe,HsO. The 
former derivative is sparingly soluble in alcohol and crystallises 
in minute mictoscopic plates, the latter dissolves readily in water and 
}^t alcohol, but is insoluble in ether, ^ and when pure is unchanged by, 
to air and light When warmed with jphenylhy^azine 
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acetate in aqueous solution, characteristic needles of phenjlglucos- 
azone, melting at 206°, are formed. 

The author suggests that the so-called water of crystallisation in 
sugars, like milk sugar and maltose, may probably bear the same 
relation to the molecule as in the case of dextrose. G. T. M. 

Pentacetylgalactose and Pentaceiyldextrose. By E. Erwig 
and W. Koenigs (Bar., 22, 2207—221$; compare this voL, p. ^^2 ),— 
PeniaceiyIgalactose^ CaH 70 ( 0 Ac) 5 , is formed when galactose (20 grams) 
is carefully heated with fused sodium acetate (10 gi*ams) and acetic 
anhydride (100 c.c.) until the somewhat rigorous reaction ensues, and 
the mixture is then boiled for about 10 minutes in a reflux apparatus. 
The solution is concentrated on a water«bath, the residue evaporated 
twice with alcohol to free it from acetic acid and acetic anhydride, then 
extracted with water to remove sodium acetate, purified by boiling in 
alcoholic solution with animal charcoal, and finally crystallised from 
alcohol. The yield amounts to 60 per cent, of the galactose employed. 
The presence of sodium acetate is necessary to secure a good yield, 
since in its absence the amount of the pentacetyI-derivative obtained 
is very small. Acetylation in the presence of zinc chloride in small 
quantity results in the formation of a non-crystallisable compound, 
which is also formed when pentacetylgalactose is boiled with zinc 
chloride and acetic acid. Pentacetylgalactose crystallises in colour¬ 
less, compact, lustrous, rhombic prisms, a: 6: c = 0;92764:1: 1*3951, 
observed faces OP (predominating), ooP, J^oo, and Poo, melts at 142® 
and is readily soluble in benzene, chloroform, acetic acid, and ethyl 
acetate, moderately soluble in ether, hot alcohol, and hot water, and 
sparingly soluble in carbon bisulphide and light petroleum. It re¬ 
duces Fehling*s solution rapidly on warming, is dextro-rotatory in 
chloroform solution, and differs in all its properties from Puda- 
kowskj’s pentacetylgalactose (Abstr., 1878, 777). 

Pentacetylgalactose and pentacetyldextrose closely resemble one 
another in their behaviour with various reagents. When boiled with 
decinormal sulphuric acid, they nudergo hydrolysis with the r^ene- 
ration of the carbohydrates from which they a3*e prepared, but they 
are not changed by prolonged boiling with water. They do not give 
the aldehyde reaction with a solution of magenta decolorised with 
sulphurous acid, do not form hydrazones with phenylhydrazine or 
oximes with hydroxylamine under very varied conditions, and ai'e not 
acted on by phosphorus pentachloride in boiling chloroform solution. 
They are not oxidised on treatment with bromine in dilute acetic 
acid solution under the conditions employed by Kiiiard in the pre¬ 
paration of galactonic and gluconic acids (Abstr., 1884, 99$; 1885, 
967), but on treatment with potassium diehromate and acetic acid on 
a water-bath, or with potassium permanganate, they are slowly and 
completely oxidised, the pentacetylgalactose more rapidly than the 
pentacetyldextrose, with the evolution of carbonic anhydride, no 
other acids than acetic acid being apparently formed. These results, 
in the authors’ opinion, indicate that these pentacetyl-derivatives do 
not contain the aldehyde-radiqle, and afford a" further argument in 
favour of the lactonio.constitution of lactose anddextrose advocated 
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by Tollens (Ber., 16, 921) and Sorokin (J. yjr. Ohem., [2], 37, 312). 
W Moh. of the two formnl® 

OAc-CHa-CH(OAc)-CH<§J^°^^‘’|“>OH-OAc, or 

- OAc-OH<5^^®^°^>CH-CH(OAc)-OH(OAo),., 

slionld be adopted for tbe pentacetyl-derivatives cannot yet be 
decided, but in favour of tbe former it is noted that tbe production 
of bexacetylmannitol by acetylation under conditions similar to 
those employed in tbe preparation of these pentacetyl-derivatives 
(Francbimont, Abstr., 1880, 104) takes place without the formation 
of an “inner anhydride,” which must occur if pentacetyldextrose is 
repi'esented by the latter formula. 

Pentacetyldextrose is not obtained by boiling BTerzfeld’s octacetyl- 
maltose (Abstr., 1884, 171) with acetic anhydride and a small 
quantity of zinc chloride. The conversion of octacetyldiglycose into 
pentacetyldextrose under these conditions is accompanied by in¬ 
version, and the authors find that inversion takes place when cane 
sugar and inulin are acetylated in like manner, and that the inversion 
of both is rapidly effected by treatment with a half or 1 per cent, 
aqueous solution of zinc chloride on a water-bath. W. P. W. 

Formation of Cane Sugar from Starch. By P. Selivanoff 
(/. Buss, Ohem, Soc., 1889, 21, 27—31).—In this purely theoretical 
paper the author tries to prove that, in plants, starch may he con¬ 
verted into cane sugar and vice venL B. B, 

Oxidation of Maltose. By B. Fischer and J. Meyer (Ben, 22, 
1941—1943; compare this voL, p. 485).— Maltohionic acid, Ci2H220j.., 
is formed when maltose (1 part) is treated with bromine (1 part) in 
aqueous solution at the ordinary temperature. It is an almost colour^ 
less, strongly acid syrup, very readily soluble in water, but only 
moderately so in alcohol and insoluble in ether. It does not reduce 
Fehling^s solution and it is very similar to lactobionio acid in its 
properties. The salts, prepared by neutralising the acid with metallic 
i arbouates, are all readily soluble in water and do not crystallise 
readily. The calcium (OisHoiOi 2 ) 2 Ca, is a colourless, semi-cx*ystal- 
line compound. 

When maltofiionic acid is heated at 100° for an hour with 5 per 
cent, sulphuric acid (6 parts), it is completely decomposed into 
dextrose and gluconic acid. 

These experiments show that maltose, like lactose, contains an 
aldehyde group, and this fact lends support to the view previously 
expressed (Abstr., 1888,1267) that lactose and maltose have the same 
constitution. • F. S. K. 

The Birotation of Arabiuose and its Eeducing Value with 
Fehling's and Sachsse's Solutions. By R. W. Bauer (Landw, 
Tersuchs-Stat, 36,304).—^The rotatory power of arabinose was found 
to be [afr]D = 116'75 in a freshly prepared solution, 108’75 after the 
lapse of 5 hours,, and 104*4 after 36 hours. 100 c,c. of Fehliug’s solution 
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is reduced by 0*4303 gram of arabinose; the amount of dextrose 
required is 0*4753 gram, 100 c.c. of Sacbsse’s solution is reduced by 
0*4375 gram of arabinose, which is nearly the same as the amount of 
galactose (0*4420 gram) required. 

A 0*5 per cent, solution of arabinose has a distinctly sweet taste. 

N. H. M. 

Combination, of Cupric Oxide with Starches, Sugars, and 
Mannitols. By C. E. Guignet {Gompt. rend., 109, 52S—530).—A 
solution of cellulose in ammonio-cupric oxide is precipitated by a large 
quantity of water and yields a somewhat well-defined compound of 
cellulose and cnprio oxide, from which ammonia can he completely 
remov'ed by washing. 

Dry starch or flour readily absorbs cnpric oxide from ammonio-cupric 
oxide solution, and decolorises the liquid, the action being more rapid 
if the starch has previously been slightly moistened. Starch paste 
acts in the same way, although less rapidly. A deep-blue compound is 
formed, from which water and even dilute ammonia remove only 
traces of copper. It retains ammonia, which it loses if heated with 
water at 40**, becoming pale blue. At 80°, starch paste is formed 
and retains anhydrous cupric oxide so intimately mixed with it that 
under the microscope each starch gi'anule is seen to be covered with 
a dark grey pellicle. After prolonged digestion with strong ammonia, 
the compound of cupric oxide and starch dissolves and the liquid 
contains cupric oxide and soluble starch. 

Jnulin behaves in a similar manner. 

Ammonio-cupric oxide gives no precipitate with sugars, but a 
solution of cuprammonium sulphate, free from excess of ammonia, 
gives, with glucose, galactose, &c., an almost immediate precipitate 
soluble in excess of the reagent. Saccharose, lactose (and probably their 
isomerides), invert saccharose, and pure levulose from inulin, give no 
precipitate. If, however, glucose is added to invert sugar or to levu- 
iose the glucose compound is precipitated after some hours, a result 
which seems to indicate that invert sugar is a compound and not a 
mere mixture of levulose and glucose. After prolonged washing with 
water, the glucose compound contains no ammonia; it is very slightly 
soluble in water but ^ssolves readily in ammonia, and after some 
days at the ordinaiy temperature, or almost immediately if heated, 
the solution becomes colonidess, without precipitation of cupions 
oxide; the liquid then contains a salt which is very soluble in water 
and somewhat soluble in alcohol^ and which has the properties of 
ammonium gluconate. It follows that if ammonium chloride is added 
to hehling’s solution in the.titration of glucose, the free ammonia 
which is liberated may prevent the redaction of a small quantity of 
the glucose. 

Mannitol, dulcitol, and probably their isomerides produce imme¬ 
diate blue precipitates with cuprammonium sulphate; these dissolve 
in ammonia with formntion of blue solutions which axe not aifected 
by ebullition under ordinary pressure. 

Cuprammonium sulphate gives no precipitate with vegetable acids, 
gums, pectic substances, and most other compounds found in vegetable 
extracts. It may, therefore, be employed with advantage in many 
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cases in place of normal or basic lead acetate. In tbe case of alcoholic 
solutions, cuprammonium acetate must be used. 

Cuprammonium sulphate is gradually precipitated by large quanti¬ 
ties of water. Cuprammonium oxide should be made according to 
Peligot’s directions, by the action of ammonia on cupric hydroxide. 

C. H. B. 

Bromethylamine. By S. Gabriel (Ber., 22, 2220—2223).— 
When a mixtux'o of bromethylamine hydrobromide (5 grams) and dry 
sodium acetate (1 gram) is boiled for five minutes with acetic an¬ 
hydride (16 C.C.), and the product, after filtration from the separated 
sodium bromide, is concentrated on a water-bath, a syrup is obtained 
Avhich, on treatment with a decinormal solution of sodinm picrate 
(100 C.C.), gives a small yield (0*26 gram) of methyloxazoline picrate^ 
OHo'O 

* ^ ^CMeyCeHsNsOT. This crystallises in yellow scales, begins 

OJuL2*jN 

to sinter at 146®, melts at 147—149®, and on treatment with aqneons 
potash yields the base, which has a peculiar, sweet odour somewhat 
recalling that of quinoline. When boiled with water, the picrate is 
converted into hydroxyethylaceiamide picrate, 

0H-0H2-0H2*]SrHAc,G6H3TSr307, 

crystallising in long, compact needles melting at 167—169°, Both 
picrates can be obtained by treating a benzene solution of bromethyl- 
amine with acetic anhydride, evaporating the solution to a syrup on 
the water-bath, and adding a solution of sodium picrate; the methyl¬ 
oxazoline picrate crystallises out within a short time, and the mother- 
liquor, after filtration, slowly deposits the hydroxyethylacetamide 
picrate in compact prisms during the following 12 hours. 

fi-Bromethylbenzamide, CH 2 Br*GH 2 *ISrilBz, is formed by shaking 
benzoic chloride (6 grams) with a mixture of bromethylamine hydro- 
bromide (6 grams) and ^-normal aqueous soda (160 c.c.) in the cold, 
and subsequently adding a like quantity of the aqueous soda; a white, 
crystalline powder (4'5 grams) separates, which, on crystallisation 
from benzene or ethyl acetate, melts at 106—106®. When boiled 
with water, it at first melts and afterwards dissolves with the forma¬ 
tion of hydroxyethylhenzamide hydrohromide, OH*GH 2 *CH 3 »HHBz,H Br, 
which crystallises from alcohol in lustrous tables melting at 142—143°. 
The ha$e is an oil soluble in chloroform; the platinochloride, 

(G3Hnt^02)2,H2PtCle, 

crystallises in sparingly soluble, flat, yellow needles j the picrate is 
crystalline, begins to sinter at 180°, and melts at 195°. W. P. W, , 

Dihydroxypliospliiiuc Acids. By J. Yilbe {Gompt rend., 109, 
71—74).—The author has previously shown (this voL, p. 141) that 
when benzaldehyde is heated with hypophosphorous acid it yields 
dihydroxybenzylenephosphinic acid. Many other aldehydes behave in 
the same way, and when heated with hypophosphorous acid at 100° 
for several hotars in an atmosphei^e of hydrogen, they yield acids of 
the general formula PO(OHR'OH)a'OH. These compounds have no 
reducing action pn ammoniacal silver, nitrate" or ooppei? sulphate, and 



OKGANIC OHICMISTRY, 


1135 


when heated somewhat above their melting points they split np into 
the corresponding aldehyde, hydrogen phosphide, and a bulky residue 
of carbon. They are monobasic acids with a double alcoholic func¬ 
tion, 

BihydroxymiantliyljphQS'phinic acid^ PO[CH(C 6 Hi 3 )'OH]a*OH, forms 
white, transparent, lamella, which melt at 160*^, and are only slightly 
soluble in water, but dissolve readily in strong alcohol. It is a strong 
acid, and yields well defined salts. "When distilled with water and 
manganese dioxide, it jdelds oenanthol, and when heated in sealed tubes 
at 135^* with dilute sulphuric acid it yields oenanthaldehyde, phos¬ 
phorous acid^ and a small quantity of phosphoric acid. The barium 
salt (3 mols. H^O) forms slender, microscopic needles, which become 
anhydrous at 100—105®; they dissolve readily in water, but are only 
slightly soluble in alcohol. The potassium salt crystallises in thin, 
transparent plates, and the lead salt is granulo-crystalline. The 
diacetiiUderivatwe^ PO[CH(C6B[iOOAc]2‘OH, forms yellowish-white 
crystfds, melts at 94®, and is insoluble in water, but dissolves in alcohol 
and in ether, from which it crystallises in slender, microscopic 
needles. 

Bihydroxyisaamylphos^hmio acid^ PO[OH(C4H9)*OH]2‘OH, forms 
white needles, which melt at 160®, and are only slightly soluble in 
water, but dissolve readily in alcohol, from which the acid crystallises 
in microscopic hexagonal lamella. When heated in sealed tubes at 
135° with dilute sulphuric acid, und when distilled with water and 
manganese dioxide, it behaves in the same way as the oenantbyl-deri- 
vative. The hdrium salt forms ciystalline crusts or slender needles 
containing 1 mol. H3O, which is given off at 105°; it is very 
soluble in water, but only slightly soluble in alcohol. ThQ j^otassium 
salt crystallises in aggregations of lamellas, and the had saU is granulo- 
crystalline. The diacet^’derimiwe is a thick, syrupy liqtdd, insoluble 
in water, bat very soluble in alcohol; it is slowly saponified by water, 
and rapidly by aqueous potash. 

Cumaldehyde and salicaldehyde yield analogous compounds. 

a H. B. 

Sulplimes and the Valency of Sulphur- Part H. By H. 
EoiIKOEU and A. Maassbn (Annalen, 252, 241—266) ; see Ahstr., 
1888, 857).—Triethyisulphine iodide is converted into irimethyl- 
sulphine iodide by the action of methyl alcohol at 130°. The reaction 
which takes place does not consist in a simple displacement of ethyl by 
methyl; on the contrary, it appears probable that the triethyisulphine 
iodide dissociates into ethyl iodide and ethyl sulphide, and these com¬ 
pounds react on the methyl alcohol, forming methyl ethjl ether and 
methyl iodide. Other intermediate products are also formed. Ethyl 
alcohol at 140° slowly converts trimethylsulphine iodide into the 
triethyl-derivative. At 100°, ethyl iodide (1 mol.) and methyl alcohol 
(2 mols.) yield hydrogen iodide, methyl ethyl ether, and methyl 
iodide. 

Trimethylsulphine iodide is conveniently prepared by the action of 
powdered sodium sulphide (10 grams) ou methyl iodide (15 c.c.) at 
J 00°. The operation can also be carried on in ah alcoholic solution. 
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Methyl iodide acts on cadmium sulphide, yielding the double 
salt, Cdls,SMe 3 l, crystallising in white needles, and melting at 
167—168°. It is easily decomposed by alcohol, ether, or water, 
forming Cdl2,2SMe3l; this compound melts at 185°, or when rapidly 
heated at 195°; it , also melts in hot water. Ethyl iodide forms a 
similar compound, melting at 145°. With stannous sulphide, methyl 
iodide forms the somewhat unstable compound Snl 2 ,SMe 3 T. Methyl 
iodide acts on arsenious sulphide, forming a mixture of methylarsen 
tetriodide AsMel 4 , and the compound As2l6,3SMel. The latter com¬ 
pound forms dark blue crystals. W. C. W. 

Disiilphones. By E. Baumann and A. East {Zeit. physiol. Ghem.^ 
14, 52—74).—See p. 1232. 

Action of Ethyl Iodide and Zinc on Paraldehyde. By Y. 

Wedenskt (/. Buss. Ghem. Soc., 1889, 21, 9 —13).—Paraldehyde 
(100 gi'ams) was mixed with ethyl iodide (400 grams) and granulated 
zinc, and after standing for three months at the ordinary temperature 
the product was decomposed with water and distilled. A mixture of 
ethyl and butyl alcohols (probably secondary) was obtained, due pro¬ 
bably to the formation of aldehyde. B. B. 

Symmetrieal Tetrachloraoetone. By S. Levy and A. Ocjrchod 
(Armalen^ 252, 330—343).—A convenient method for the prepara¬ 
tion of symmetrical tetrachloracetone consists in adding potassium 
chlorate (16 grams) in small quantities at a time to triamidophenol 
hydrochloride (20 grams), dissolved in water (30 grams) and hydro¬ 
chloric acid (86 grams). The tetmchloraeetone is extracted from the 
mixture by ether. The hydrate crystallises in tridinic prisms or 
plates, a:h:c- 0*93984 : 1 : 1*6824, ^ = 100° 2S* ^ = 95° 42'; 
7 = 122° 28'. The properties of this compound have been previously 
described (Abstr,, 1888, 444). 

Phosphorus pentachloride acts on tetmchloraeetone at 100°, yield¬ 
ing symmetrical hexachloropropane and pentacbloropropylene. The 
hexachlifropropaiLe boils between 184° and 188°, and the pentachloro^ 
propylene boils about 200°. 

Tetrachloracetone ammonia., OH'C(CHCl 2 )/NH 2 , is prepared by pass¬ 
ing dry ammonia into an ethereal solution of tetrachloracetone ; the 
ether is removed by evaporation, and the residue purified by recrystaU 
lisation from hot benzene. Hydrocyanic acid readily unites with 
tetrachloracetone to yield the cyanhydrin, the nitril of tetrachlor- 
hydroxyisohutyi*ic acid. The cyanhydrin crystallises in transparent, 
monoclinic prisms, a : 6 : c = 0*83004:1 ; 0*68929, p = 105° 32'. It 
is soluble in ether and in warm benzene, chloroform, alcohol, and 
carbon bisulphide, melts at 112—114°, and begins to decompose about 
140°. It is decomposed by water at 100°, and by alkalis at the ordi¬ 
nary temperature, yielding tetrachloracetone and hydrocyanic acid. 

The cyanhydrin is converted into the amide of tetraohlorhydroxy- 
isobutyric acid by prolonged boiling with hydrochloric acid. The 
amide^ OH*C(CHOL) 2 "COHHa, forms colourless prisms, and melt's at 
156°. W. 0. W. 
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Eeduction of DiacetyL Bj H. v. Pechman^t (Ber., 22, 2214).— 
When reduced with zinc dust and acetic acid in the co’d, diacetyl 
yields the corresponding pinacone as sole product (Ahstr., 1888, 812), 
but if it is boiled with zinc and sulphuric acid, a liquid reduction 
product is alone formed, which proves on examination to be a ketone- 
atcohoL BiTnethylhetol (ketone-alcohol), COMe'CBQIe'OH, is a 
colourless liquid, boils at 141—142®, distils without decomposition, 
reduces Pehling^s solution at the ordinary temperature, and is miscible 
with water. When heated with excess of pheuylhydrazine, it yields 
the osazone of diacetyl. 

The term ketol has been adopted by the author as a generic name 
for those compounds which are simultaneously ketones and alcohols, 
and its use need not lead to the confusion of ketone-alcohols with 
Baeyer’s methylketole, inasmuch as the latter is now known to be 
2'-methylindole, and should be designated as such. W, P. W. 

Homolognes of DiacetyL By R. Otte and H. v. Tecsmatsis 
(Per., 22, 2115—2126).—^The homologuesof diacetyl, w'hose prepara¬ 
tion has already been announced (Abstr., 1888, 1052), are most 
readily obtained from the oximes of the corresponding substituted 
ethyl acetoacetates by the method adopted in the case of diacetyl 
(v. Pechmann, Abstr., 1888, 811). In certain cases, when dealing 
with the higher members, it is necessary to purify the diketones by 
converting them into the compounds with sodium hydrogen sulphite, 
which are subsequently distilled with sulphuric acid, and the distillates 
rectified over potassium carbonate. The average yield of diketone 
amounts to 3(K-40 per cent, of the substituted ethyl acetoacetate 
employed. 

The non-aromatic a-diketones, like diacetyl, are yellow oils, which 
boil without decomposition, do not solidify, and have a quinone-like, 
and in most cases a somewhat sweet, odour. The solubility in water 
decreases with the increase in molecular weight. They are cha¬ 
racterised by yielding with dilute alkalis colourless solutions, which 
when w^armed become brown with the simultaneous conversion of the 
diketone into quinone (compare Abstr., 1888, 813). When treated 
with alcoholic alkalis or potassium cyanide, they decompose with the 
formation of an acid and an aldehyde, thus resembling benzil under 
bike conditions (Jourdan, Abstr., 1883, 805; J^lichael and Palmer, 
Abstr., 1886, 155). Ammonia converts them into substituted gly- 
oxaliries; with diazobenzenesulphonio acid, and with a solution of 
magenta decolorised by sulphurous anhydride they react like alde¬ 
hydes and ketones; and when shaken with concentrated sulphuric 
acid and benzene containing thiophen they give rise to a brownish 
coloration, except in the case of diacetyl, which gives a pure blue. 

Acetylpropionyl yields a hydrazOne, to which the formula 

C0EtiCMe:br2HPh 

has been given, on the ground that it differs from the acetylpropionyl- 
hydrazone obtained by Japp and Kiingemann by the action ot diazo- 
benzene chloride on ethyl ethacetoacetate (Trans., 1888, 540). Tn 
view of the fact that Y. Meyer has shown that two isomeric benzil- 
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oximes exist, this negative proof of the constitation of the authors’ 
hydrazone is not entirely satisfactory; the hydrazones could not, how¬ 
ever, he converted into one another, and differ, therefore, in their iso¬ 
merism from the henziloximes. Evidence confirmatory of the formula 
assigned to the authors’ hydrazone, which melts at 102—103'^, and 
not at 96^—98°, as previously stated, has been obtained by a study of 
the acetylpropionylhydrazoximes. When nitrosoethylaeetone, 

COMe-CEt:N*OH, 

is treated with phenylhydrazine, it forms aceMp'ropionyh»-P’-Jiydraz^ 
oxime, ISTHPh'lsr’.GMe'CEtlN'OH, which is crystalline, melts at ISl'S®, 
and on hydrolysis in alcoholic solution with hydrochloric acid, yields 
the acetylpropionylhydrazone, melting at 102—103°. The isomeric 
acetylpropionyl'-fi-ci-liydrazossime, OH'JSTlCMe'CEtllSr’NHPh, prepared 
from Claisen and Manasse’s nitrosodiethyl ketone (this voL, p. 585) 
by the action of phenylhydrazine, melts at 128°. 

Acetylbufyryl (a-/3-dibetohexane), COMe-COPr, obtained from ethyl 
propacetoacetate by oonv'ersion into nitrosopropylacetone and subse¬ 
quent hydrolysis of the latter, is a yellow oil, which boils at 128°, has 
a sp. gr. = 0*9343 at 19° (compared with water at 4°), and is less 
soluble in water than its lower homologues. The a-liydrazone^ 
lSrJB[Ph*‘N‘ICMe*OOPr, prepared either by the action of phenylhydrazine 
On the diketone, or by the hydrolysis of the a-/5-hydrazoxime (see 
further), melts at 113—114°, and is readily soluble in the ordinary 
solvents, but insoluble in water and light petroleum ; the ^-hydrazone, 
COMe*CPnN*]SrHPh, formed by the action of diazobenzene chloride 
on ethyl propacetoacetate, crystallises in colourless needles, and melts 
at 1<'8—109°; the af^-MjdrazoxiTne, lTHPh*N!CMe*CPr!N*OH, obtained 
by treating nitrosomethyl propyl ketone with phenylhydrazine, crystal¬ 
lises in almost colourless needles, melts at 130*5°, and is soluble in 
most solvents; the osazone^^ Oi 8 H 22 N 4 , crystallises from benzene in 
lustrous yellow needles, and melts at 136'5°; the dioxime, 061112^20^, 
crystallises in lustrous, white needles, melts at 168°, and is identical, 
with Schramm’s methylpropylglyoxime (Abstr*, 1884, 52). 

Aeetyli$Qhiihjrifl (secondary a^-diketohexane), OOMe*CO'OHMe 2 , 
prepared from Westenberger’s nitrosomethylisopropyl ketone (Abstr., 
1884, 581) is a pungent, yellow oil, which boils at 115—116°, and is 
sparingly soluble in water. 

Acetylisovaleryl (secondary a^-diketoheptane), 
COMe*CO-CH./CHMe 2 , 

obtained from nitrosoisobutylacetone (Abstr., 1883,672), is a pungent, 
yellow oil, which boils at 138°, has a sp. gr. = 0*9082 at 22° (compared 
with water at 4°), and is sparingly soluble in water. The hydrazone, 
OisHibN^O, crystallises in colourless needles, and melts at 98°; the 
xp-^hydrazotnime, C 13 H 19 IT 3 O, crystallises in colourless needles, and melts 
at 150—151°; the osazone, (5j9H24hr4, forms white needles, and melts 
at 116*5°; the dioxime, C 7 Hi 4 l^ 202 , crystallises in lustrous, white scales, 
and melts at 170—172°. 

Acetylmprenyl (secondary «jS-diketo-octane), 

COMe-CO*OH2-CH2*0 HM 62 , 
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prepared from nitrosoamy]acetone (iyd,), boils at 163°, and Las a 
gp. grp, = 0‘8814 at 19° (compared witL water at 4°). The hydrazone, 
OuH2nl^20, crystallises in white needles, melts at 99—100°, and is 
readily soluble in the nsnal solvents ; the otS-hydrazoxime^ C14H31N30, 
forms white needles, and melts at 131'5°; the osazone^ C2oHo6!N'4, 
crystallises in white needles, and melts at 114°; the dioxime^ CgHicLTaOu, 
crystallises in lustrous, white needles, and melts at 172—173°. 

Aceiylcrotonyl (a;3-diketohexylene), COMe'CO'CsHg, obtained from 
ethyl allylacetoacetate by conversion into nitrosoallylacetone and 
subsequent hydrolysis of the latter, boils at about 130°, but could not 
be obtained pure, since it cannot be distilled even in a vacunm without 
partial decomposition. Nitrosoallylacetone^ C0Me’C(N*0E[)*03H5, 
crystallises in white scales, melts at 46°, is readily soluble iu all 
solvents, and dissolves in aqueous soda with a yellow colour; the 
it^diydrazoxime melts at 137°; the dioxime^ C6Hiol^^202, forms lustrous 
scales, and melts at 153°. W. P. W- 

Preparation of Acetonylacetone from Ethyl Diacetosnc- 
einate. By L. Knoer (Ber., 22, 2100—2101; compare this voL, p. 
885).—The best yield of acetonylacetone (90 per cent, of that theo¬ 
retically possible) is obtained by dissolving ethyl diacetosuccinate in 
3 per cent, aqueous soda in such proportions that 10 parts of the 
succinate are present with every 3'1 parts of sodium hydroxide. The 
reaction is complete at the end of four to six days at the ordinaiy 
temperature, but two to three hours only are required for its comple¬ 
tion if the solution is heated on a water-bath. The yield is dependent 
on the amount of alkali present, an excess of which must be avoided. 
Acetonylacetone can also be readily prepared by heating ethyl 
diacetosuccinate with 10—20 times its weight of water for about 12 
hours at 150—170°; the yield, however, is somewhat less than when 
alkali is employed, and a small quantity of ethyl pyrotritartrate is also 
formed duidng the hydrolysis. W* F. W. 

Biethamido-a-propionic Acid. By B. Dijvilliee 
rend,, 109, 149—151).—Diethamido-a-propionic acid, 

NEta^CHMe-COOH, 

is obtained by heating a-monobrorapropionic acid in sealed tubes at 
100° with excess of aqueous diethylamine. It forms bulky, acicular 
crystals which are as hygroscopic as calcium chloride, and dissolve 
readily in water and in alcohol; from the latter it is precipitated as a 
heavy oil on the addition of ether. If the aqueous solution is concen¬ 
trated, the acid gradually volatilises, and condenses in a snow-Hke 
mass on the upper part of the vessel. 

The cupric salt crystallises with 1 mol. H3O in aggregations of 
brilliant lamellm of a purple-red colour. They become anhydrous at 
110°, and dissolve readily iu water and in alcohol. At 100°, the 
aqueous solution decomposes with separation of reduced copper. 

Diethamido-^-propionic acid is the chief product of the action of 
ethyl iodide on a-amidopropionic acid in presence of alcoholic potnsh. 
l!^o ethylpropionic-betaine is formed. 0- H, B. 
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Nitro-compounds of the Fatty Series, By C. 0. Kolotoff 
(J, Bitss. Chem. Soc., 1888, 20, 535—536).—In order to study the 
mecTaanism of Kolbe’s reaction, the author has prepared ethyl 
»-nitroisohiityrate, hrO/CMe 2 *COOEt, by the action of silver nitrite on 
ethyl a-bromisobutyrate. The nitro-componnd, on reduction with tin 
and hydrochloric acid,yields ic-amidoisobutyric acid, 11112’CMe2’C0OH, 
and ammonia, the last being probably due to the presence of the 
metamericnitroso-compound, NO*CMe/COOEt, in the crude product. 
The araido-acid is identical with that described by Urech (Aytnalen, 
164, 255) and by Heintz (ihid., 192, 352, and 198, 42). B. B. 

Conversion of Oleic Acid Into Stearic Acid. By P. df Wiloe 
and A. Beychler (Bull. Soe, Ohim. [3], 1, 295—296).—When oleic acid 
is heated with iodine (1 per cent.) in sealed tubes at 270—280° for 
several hours, a mixture of crystalline fatty acids is obtained which 
when distilled in a current of superheated steam yields about 70 per 
cent, of stearic acid and a liquid fatty acid unalterable ’ by further 
treatment with iodine. 

The iodine probably forms combinations with unsaturated acids 
which then decompose with liberation of hydrogen iodide; this latter 
hydrogenises the oleic acid to stearic acid, while iodine is set free. 

Bromine (1 per cent.) and chlorine (1*3 per cent.) determine the 
conversion under like conditions, and this is favoured by the addition 
of colophony (5 per cent.). T, G. N. 

Conversion of Erucic Acid into Behenic Acid, By A. 
Bftchler (Bull. Soc. Ghim, [3], 1, 296—'198).—Pure erucic acid 
(m. p. 34®) is heated with iodine (1 per cent.) at 270° for four hours; 
the pale-coloured mass obtained is treated with alcoholic potash, and 
the soap pi’oduced is decomposed by acid: tie fatty acids obtained 
on recrystallisation from alcohol and from ether yield pure hehenic 
acid melting at 77°. T. G. hT- 

Molecular Weights of the Acids of the Oleic Acid Series. 

By 0. Schulz (Ghem. Gentr.^ 1889, 781, from Listy. Chem.., 13, 2U1— 
203).-^The author has deternained the molecular weights of crotonic, 
cblorocrotonic, and chlorisocrotonic acids by means of Eaoult^s 
method, and finds that whilst crotonic acid, when determined in 
aqueous or acetic acid solution, has the formula CiHeOs, in benzene 
solution it exhibits double that molecule. J. W. L. 

Regularities in the Addition of Halogen Compounds to 
tJnsaturated Acids. By A. Michael (/. >pr, Ohem. [2J, 40,171— 
179; compare Abstr., 1888, 1G54).—Hypooblorous acid combines 
with acrylic acid, yielding as the principal product chiorolactic 
acid, smaller quantities of a liquid acid being at the same time pro¬ 
duced. The latter, on reduction, is converted into /:?-hydroxypro- 
pionic acid, and might be regarded as a-iS-chlorhydroxypropionic 
acid ; but, according to the “ positive-negative ” rule, its formiition 
by . boiling a^-^-dichloropropionic acid with water, and by treating 
<jcp-diliydroxypropionic acid with hydrochloric acid shows that it is 
probably alloisomeric with /^-chiorolactic acid. 
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The constitution of the products formed by the action of bypo- 
chlorons and hydrochloric acids on glycidic acid, the crotonic acids, 
/3-methylglycidic acid, mefchacrylic acid, and a-methylglycidic acid, 
is discussed in a similar manner, and the reactions are shown to take 
place in accordance with the “ positive-negative ’’ rule. 

Citraconic acid and hypochlorons acid yield the acid 
COOH*CJB(OE[)*CClMe*COOH[, and the same compound is obtained 
by boiling a-^-citradichlorogintainc acid with water. With hydro¬ 
chloric acid, hydroxycitraconic acid gives a chlorhydroxyglutaric 
acid different from the above, but both, on reduction, are converted 
into the same a-hydroxyglutaric acid. It follow'S, therefore, that the 
relationship between the two is the same as that existing between the 
corresponding derivatives of butyric acid. 

Tlie “ positive-negative ” rule holds good, therefore, in this case 
also, and its general application may be stated as follows :— 

In organic compounds of the fatty series which contain several 
hydroxyl-groups, that which is combined with the, relatively, most 
positive carbon-atom is, for the most part, the fibrst to be displaced by 
halogens. 

When an organic compound contains several symmetrically ar¬ 
ranged atoms of the same halogen, that which is combined with the, 
relatively, most negative carbon-atom is the first to he substitnted 
by another atom or group. 

In the addition of halogen and cyanogen acids to oxides of poly¬ 
valent organic radicles, the halogen and the cyanogen combine with 
the^ relatively, most positive carbon-atom. 

When a reagent combines direcfcly with a halogen-free, unsatu¬ 
rated compound of the fatty series, the most negative constituent 
combines, at any rate for the most part, with that unsaturated 
carbon-atom which, according to the positive-negative’’ rule, is, 
relatively, the most positive. 

When a halogen acid combines directly with an unsaturated acid 
of the fatty series, the halogen combines with the, relatively, most 
positive unsaturated carbon-atom, and with that atom alone. 

F. S. K. 

Derivatives of Ethyl Acetocyanacetate. By A. Held {Bull, 
SoG Chim, [3], 1, 306—311; compare Ahstr., 1888, 579).—On mixing 
bromine and ethyl acetocyanacetate, in molecular proportion, they re¬ 
act to form a dibromo-derivative, CH 3 Br"CO*OBr(CN)*COOIit, which 
is a viscid, yellowish-red liquid, decomposing on distillation under 
reduced pressure; it is insoluble in alkaline carbonates and hydi^xides. 

Chlorine is absorbed by a solution of ethyl acetocyanacetate in 
chloroform to form a dichlorinated derivative, CtHsCI^NOs, which is a 
colourless liquid, of irritating odour, and boiling at 90—105° under a 
pressure of 20—25 mm. It is insoluble in alkalis, and decomposes 
spontaneously. 

Ethijl ethylcyanacetoaceiate, CH 3 ‘CO*CEt(ON)*OOOEi, is prepared 
by saturating a solution of etl-yl ethylsodaeetcacetate in absolute 
alcohol with cyanogen chloride; water is then added, and the upper 
layer which separates is distilled under reduced pressure; as thus 
obtained, it is a colourless liquid of sp. gr. 0*976 at 20°, which boils at 

VOX.* I^vi. 4 h 
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103—105® tiTider a pressure of 25 mm.; it is soluble in alcobol and 
ether, bnt is insoluble in water and alkalis. When boiled with 
potassium hydroxide, normal decomposition into acetic and butyric 
takes place occurs. 

Btliyl methylcyanacetoaceiate^ CH 3 *CO*CMe(ON)*COOEt.—This 
compound is prepared similarly to the foregoing ethyl-derivative, 
substituting ethyl methylsodacetoacetate for ethyl ethylsodacetoace- 
tate. It is a colourless Kqutd of sp. gr. 0*996 at 20®, and boils at 
90—92° under 20 mm. pressure. When boiled with potassium 
hydroxide, it yields acetic and propionic acids. 

The author endeavoured to prepare hydrogen acetocyanacetate by 
Ceresole’s process (Abstr., 1882, 1052), but found that, although 
ethyl acetocyanacetate formed a well-defined potassium compound, 
subsequent acidification regenerated the ethyl compound. The last-, 
described ethyl- and methyl-derivatives did not saponify with cold 
solution of potassium hydroxide, even after several months* shaking, 
whilst slight elevation of temperature under these conditions deter¬ 
mined their complete decomposition; this resistance to hydrolysis 
the author ascribes to the introduction of the (CN)-group. 

T. a. N. 

Oxamic Acid. By L, Oelkebs (Ber., 22, 2385).—^A question of 
priority. 

Dithioxamide (Cyanogen Disulphydrate). By J. Ephraim 
(Ber., 22, 2305—2306).—By the action of cyanogen on an excess of 
hydrogen sulphide in the presence of water or alcohol, Wohler. 
obtained a compound of the empirical formula CN,H 2 S, to which the 
name cyanogen disulphydrate (Rubeanwasserstoff) was given. Liebig 
regarded this substance as dithioxamide, ]SrB[ 2 *CS‘CS*jSrH 2 , whilst 
Wollner assigned to it the formula (SH-C’IsrH) 2 . It is best prepared 
by passing cyanogen into an alcoholic solution of potassium hydrogen, 
sulphide, and afterwards precipitating with hydrochloric acid. It is 
a brick-red or brownish-red powder, which on treatment in alcoholic 
solution with hydroxylamine hydrochloride (2 raols.) and the calcu¬ 
lated quantity of sodium hydroxide yields Tiemann’s diamidoxime, 
02 (NH 2 ) 2 (^* 6 H) 2 , with the evolution of hydrogen sulphide. The 
investigation is being continned. W. P. W. 

Amidoxime of Oxalic Acid. By P. Tiemaun (Ber., 22,1986— 
1938; compare Fischer, p. 1163),— Oxalenediamidoodme, 

oh-kc(i^H2)-c(nh2):n*oh, 

can be prepared by gradnally adding cyanoaniHne (100 parts) to a 
90 per cent, alcobolic solution (500 parts) of hydroxylamine hydro¬ 
chloride (50 parts), and treating the resulting red solution in the cold 
with the calculated quantity of sodium carbonate. The compound thtis 
obtained melts at 195° (uncorr.), and is identical in properties with the 
oxalenediamidoxime described by Fischer (he, cit). It is converted 
into the corresponding azoxime by the action of anhydrides of acids, 

, Oxalmeanilidoscimeamidoxime, OH*NIC(NH 2 )’C(N‘HPh)'!N‘-OH, is 
formed, together with aniline and ammonia, when the red solution; 
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obtained in tbe preparation of oxalenediamidoxime is warmed and 
tlien sodium carbonate solution gradually added; it crystallises in 
colourless plates melting at 148°, and shows the properties both of an 
anilidoxime and of an amidoxime. It is converted into a compound, 

N 0 H: 0 (NHPh)-C<|; 5 ><^R. V anhydrides of acids. 

The formation of oxalenediamidoxime in the manner described 
above seems to show that the constitution of cyanoaniline is probably 
]srph:G(]srH2)*c(NH2);KPh. _ 

Oyanotolnidine behaves with hydroxylamine in the same way as 
cyanoaniline. P. S. K, 


Action of Nitric Acid on Organic CompoTinds. By A. P. 

N. Pkanchimont and E. A. Klobbie ( Bee . Trav. Chim ., 8, 283—306). 
—Methyl nitromalonate^ N 02 ‘ 0 H(C 00 Me) 2 , prepared by treating 
methyl malonate with well-cooled nitric acid (5 parts), is a yellowish 
liquid heavier than and insoluble in water; it decomposes carbonates 
with evolution of carbonic anhydride. The ammowm-derivative, 
N 02 ’CH(C 00 Me)o -f- NH 3 , separates from water in yellowish crystals, 
melts at about 166° with decomposition, and is sparingly soluble in 
alcohol; it does not give precipitates with solutions of metallic 
salts. 

Ethyl nitromalonate^ NO 2 *CB[(CO 0 Et )25 prepared in like manner, 
resembles the methyl-derivative, and forms a crystalline ammotna 
compound, N 02 *CH.(C 00 Et )2 -f NH 3 , which melts at 160° with decom¬ 
position. 

Methyl nitroisosuccinate, lT02*CHe(C00Me)2, can be obtained, but 
only in a very impure condition, by dissolving methyl isosuccinate in 
pure nitric acid; if the crude product is poured into concentrated 
ammonia the ammonia-derivative of methyl nitropropionate, 
!N02*CMeH*C00Me -h separates fi'om the solution in yellowish 
nacreons crystals, and the mother-liquors contain methyl carbamate 
and a crystalline compound, probably isosuccinamide, melting at 
206°. 


Isosuccinamide, prepared by dissolving methyl isosnccinate in am¬ 
monia, crystallises in short, colourless prisms, melts at 206®, and is 
almost insoluble in ether, and only sparingly soluble in boiling 
alcohol; it dissolves in nitric acid with evolution of nitrous oxide and 
carbonic anhydride. 

Diacetylethylenediamine is only slowly acted om by pure nitric 
acid; oxypiperidine and oxymethylpyrrolidiue are readily acted on 
by nitric'acid with evolution of nitrous oxide, 

Methylhyda/nMn, prepared by boiling hydantoin 

with methyl iodide and methyl alcoholic potash, crystallises from 
alcohol in colourless prisms, melts at 182®, and is only very sparingly 
soluble in ether, but readily in alcohol and boiling water, 

CH ’NfHO-) 

NitromethylhydanMn, formed when the pre¬ 


ceding compound is dissolved in nitric acid; it crystallises from 

4i h 2 
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alcoliol in small, shining plates, melts at 168° with deoomposition, 
and is very sparingly soluble in cold water. It is decomposed by hot 
water, with evoluticm of carbonic anhydride, yielding the methyl- 
deriyative of nitraraidacetamide, which is fui*ther decomposed into 
the methylamide of glycollio acid. 

k cryvstalline compound, probably an isomeride of dinitroacetylenedi- 
carbamide, is formed when acetylenedicarbamide is treated with 
nitric acid (compare Abstr., 1888, 1179, and this vol., p. 125). It is 
insoluble in the ordinary solvents, and is decomposed by alkalis and 
by boiling water. 

Methyl acetylcarhamate, NHAc*COOMe, prepared by boiling methyl 
carbamate with acetic chloride, crystallises from ether in oolonrless 
plates melting at 93—94°; it is only very slowly acted on by nitric 
acid, with evolution of nitrons oxide and carbonic anhydride. 

Methyl hufyrylcarbamnte, (C 4 H 70 )NH*C 00 Me, prepared in like 
manner, crystallises in long, fiat needles, melts at 107—108°, and is 
soluble in alcohol, ether, and water; it is only very slowly acted on 
by nitric acid, with evolution of nitrous oxide and carbonic anhydride. 
Methyl carbamate is immediately decomposed by nitric acid. 

Dimethyl carhnxycarhamate, hrH(COO]\le)2, prepared by heating 
methyl carbamate (10 parts) with methyl carbonate (12 parts) and 
sodium (6 parts), crystallises from water in needles, melts at 134°, 
and is sparingly soluble in ether. IS'itric acid has no action on 
dimethyl carboxycarbamate, nor on the corresponding ethyl- 
derivative. 

Methylnitramine (compare this voL, p. 492) can be obtained by 
treating dinitrodimethyloxamide (symm.) with ammonia, separating 
the oxamide hj filtration, and treating the filtrate with dilute 
sulphuric acid to decompose the ammonium compound of the nitr- 
amine. The potassium-derivative ciystallises in slender needles, is 
only sparingly soluble in alcohol,- and explodes violently when 
heated. 

Methyl meihylnitrocarhamate, NOs-NMe'COOMe, is formed when 
methyl nitramine is warmed with methyl chlorocarhonate in ethereal 
solution ; it is a colourless liquid, and when treated with anhydrous 
ammonia in ethereal solution it is converted into methyl carbamate 
and a solid, unstable compound which decomposes spontaneously, 
with evolution of ammonia, being converted into methylnitramine. 

When ethyl dimethyl carbamate is dissolved in nitric acid, and 
the product poured on to moist sodium carbonate, ethyl methyl- 
nitrocarbamate is produced. If the crude product is treated with 
anhydrous ammonia in ethereal solution, the ammonium-derivative 
of methylnitramine is precipitated, and the solution contains ethyl 
carbamate. 

Methyl dimethylcarlamate^ jNfMea'COOMe, obtained by treating 
methyl chlorocarhonate with a 33 per cent, aqueous solution of methyl- 
amine, is a colourless liquid boiling at 181° (760 mm ). When treated 
with nitric acid it yields methyl methylnitrocarhamate, which is 
converted into methyl carbamate and the ammonium compound of 
methylnitramine by anhydrous ammonia. 

Boiling nitric acid Iim no action on piperidine nitrate> but it acts 
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slowly on acetylpiperidine at the ordinary temperatare, yielding a 
compound, probably nitropiperidine, which is farther decomposed by 
the nitric acid. 

Pipery I carbamide crystallises from chloroform in slender needles, 
melts at 105—106°, and is converted into nitropiperidine when treated 
with nitric acid at —10°. The nitrate forms small crystals and melts 
at about 67°. 

Nitropiperidine is a colourless liquid, boils at 245° (765 mm.) with 
slight decomposition, and is volatile with steam. It is only sparingly 
soluble in water, but dissolves in nitric acid at the ordinary 
temperatare, with evolution of carbonic anhydride and oxides of 
nitrogen, yielding a colourless^ crystalline acid, and a yellow, volatile 
compound. 

Ethyl dimethyloxamate is not acted on by nitric acid. 

Methyl methyloxamate, NHMeOO-COOMe, can be prepared by 
treating methyl oxalate (76 gmms) with methylamine (20 grams) in 
methyl alcoholic solution at the ordinary temperature; the precipi¬ 
tated dimethyloxamide is separated by filtration, the filtrate is 
evaporated, and the residue is extracted with cold ether to free it 
from unchanged methyl oxalate. It crystallises from methyl alcohol 
in short, colourless prisms, melts at 85°, and is very readily soluble 
in water and methyl alcohol, but only sparingly in ether. It 
dissolves in nitric acid, but a nitro-componnd could not be isolated. 

E. S. K. 

Influence of Certain Groups on tlte Beliaviour of Organic 
Oompoonds with Nitric Acid. By A. P: N. Eranchimont (Pec. 
Trav. Ghim.^ 8, 307—318; compare Abstr., 1888, 1052, 1170).—The 
hydrogen-atom of the imido-group in compounds' of the fatty series 
reacts with nitric acid when the nitrogen is in direct combination 
with a carbonyl-, acetyl-, or carboxymethyl-group; in the first two 
cases^the compound obtained is unstable, in the latter case it is stable. 
When, however, the negative element (oxygen), accumulates in the 
neighbourhood of the imido-group, the reaction Iwtween the hydrogen 
of the imido-group and the nitric acid may be entirely prevented. 

Ail compounds containing a C»B[ 2 »-frOO-group combined with 
nitrogen give a nitro-compound which is unstable in presence of 
nitric acid. The compound is stable only when a group sufficiently 
negative, such as a methoxy-group, is in combination with the 
carbonyl-radicle, but its stability may be lessened by the presence of 
other groups or elements. 

The hydrogen of an imido-gi^oup situated between two carbonyl 
radicles which are in combination with alkyl-groups, reacts with 
nitric acid. If, however, a negative element, such as oxygen, is intro¬ 
duced into both the alkyl-grpups, the compound does not react with 
nitric acid; the same efiect is produced by a loss of hydrogen accom¬ 
panied by the formation of a closed chain. E. S. K. 

Telaramethylsuoeinic Acid. By K. Afwbbs and V. Meyer (JBer., 
22, 2011—2015; compare Hell, Per., 10,2229).—Two acids can be 
^ obtained by treaiiag ethyl ijt-bromisobutyrate with finely-divided silver 
" and hydrolysing the resulting ethereal salts; both have the oompo- 
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sition of a dimetlijl succinic acid. The one is readily volatile with 
steam, melts at about IQU"*, and when heated alone or with steam it 
gives out a strong smell very like that of camphor; the ether melts at 
05% is not volatile with steam, and is more readily soluble in water 
than the isomeric acid. When warmed with acetic chloride, both acids 
give crystalline products, probably anhydrides; the compound 
obtained from the acid melting at 190° is exceedingly volatile and 
has a strong odour of camphor. E. S. K. 

Pumaric and Maleic Acids. By Y. Sbmingff (7. Enss. Ohem. 8oc., 
1888, 21, 5B7—539).—Monobromomaleic acid, obtained by the decom¬ 
position of dibromosuccinic acid (m. p. 126—128°), was heated in a 
small sealed tube in amyl alcohol vapour at 132° for eight hours. 
After cooling and heating again at 1*32°, part of the acid was found to 
remain solid at that temperature. On heating again for seven hours, 
all the acid was found to remain solid at 132°, owing to the change of 
the monobromomaleic acid into the isomeric monobromofumario acid. 
On treating dibromomaleic acid in the same manner for 30 hours, no 
isomeric change took place, but some of the acid was decomposed, with 
evolution of carbonic anhydride. 

Potassium maleate, prepared from the pure acid, was heated at 
140—150° for 20 hours in a sealed tube with some water and a few 
drops of potassium hydroxide solution, and the salt was then decom¬ 
posed with the theoretical amount of sulphuric acid and the acid 
extracted with ether; on evaporation, fumaric acid was left. Barium 
maleate is converted into the fumarafce only when heated to above 
220°. B. B. 

Condensation, of Ketonic Acids with Bibasic Acids, By R. 
PiTTiG and G. Parkeb ‘ (JBer., 22, 2104—2106; compare this voh, 
pp. 592 et seg.).—When a mixture of pyruvic acid, sodium succinate, 
and acetic anhydride, in molecular proportion, is heated on a 
water-bath, the colour rapidly darkens, and after some time carbonic 
anhydride is evolved and an acid having the composition CeHsOa is 
formed. This compound occurs together with acetic acid in the 
distillate obtained on steam-distilling the product of the reaction, 
and crystallises from water in very large, thin, colourless, transparent 
prisms, melts at 94°, is volatile at the ordinary temperature, has a 
verj characteristic odour, and is sparmgly soluble in cold water. 
Experiments are in progress having for their object the isolation of 
the first product of the condensation, which, by the elimination of 
carbonic anhydride, is converted into the acid OeHsOa. ‘ 

Oxidatioia of Brucic Acid. By L. TJawANTZOE|^|l^^^^ Chem, 
jSoc., 1889, 21,13—^17; and /. Ohem.^ 39, 334j|^~To an alkaline 
solution of erucic acid, potassium permangaiiatj|FBplution was gradu^ 
ally added, and the product of the reactjp^ decomposed with 
sulphuric acid; in this way dihydroxybeh&ifMG 0«HuO^, was 
obtained, melting at 127°, This acid, when ijB^ted with phosphorus 
triiodide, gave iodobehenic acid, which yield^^ behenic acid on reduc¬ 
tion mth anno and hydrochloric acid. ^ B. B. 
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Action of Malic Acid on Ammonium Molybdate. By D. 

Q-eenez (Gctmpf. retid.y 109, 151—154).—solution of 1*1165 gram 
of laavogyrate malic acid in 12 c.c. of water was mixed with increas¬ 
ing quantities of ammonium molybdate and the rotatory power at 17® 
determined in a tube 105*7 mm. in length. The rotatory power of 
the malic acid solution was —0® 12', and as the proportion of molyb¬ 
date is gradually increased, the rotatory power increases and attains 
a maximum at —5° 19', which is 35 times as great as that of the 
original acid, and corresponds with a solution containing nine equi¬ 
valents of malic acid for each equivalent of the molybdate. As the 
proportion of molybdate is still further increased, the rotatory power 
diminishes, then changes its sign, and afterwards gradually increases, 
a distinct break in the rate of change being observ^ed when three equi¬ 
valents of the acid are present for each equivalent of the salt. With 
from three to two equivalents of acid per equivalent of molybdate, the 
increase in rotatory power is proportional to the quantity of molybdate 
added. The rotatory power reaches its maximum at 72° 48', which is 
364 times that of the original acid, and coiTesponds with equal equiva¬ 
lents of malic acid and ammonium molybdate, 0. H. B. 

Oxidation of Ricinoleic Acid. By V. Diepf (/. Buss, Ghem. Soc.^ 
1889, 17—24; and /. pr. Ghem., 39, 339).—A mixture of two 
isomeric trihydroxystearic acids was obtained by the oxidation of 
ricinoleic acid with alkaline potassium permanganate. B. B. 

SuccinosuGcinic Acid. By A. Baeyeb and W. A. N'otes (Ber,, 
22, 2168—^2178).—Suocinosuccinic acid can readily be prepared by 
the hydrolysis of ethyl dihydroxy terepbthalate(4 grams) with 5 percent, 
aqueous soda (40 c.c.), and then adding 3 per cent, sodium amalgam 
(35 grams) to the carefully cooled solution; the reduction is complete 
in from 8 to 10 minutes, and the acid separates as a pale yellow, pul¬ 
verulent precipitate on pouring the solution into dilute sulphuric acid 
cooled with pieces of ice. The yield amounts to 60 per cent, of that 
theoretically possible. Succinosuccinic acid is soluble to the extent of 
1 part in 6600 parts of water at 19*5°, and in solution is gradually 
oxidised to dihydroxyterephthalic acid on exposure to the air; it 
slowly decomposes also into carbonic anhydride and succinopropionic 
acid when allowed to remain in contact with an aqueous liquid 
(compare Herrmann, Abstr., 1882, 712). When heated for some 
minutes at 200° until tbe evolution of carbonic anhydride has ceased, 
it is converted into paradiketohexamethylene, which may be purified 
by distillation under reduced pressure and melts at 78° (compare 
Herrmann, loc. cit). 

On treatment with hydroxylamine, diketohexamethylene yields a 
dioxime, C 6 H 8 (N*OH) 2 , which forms small, colourless crystals, 
melts at 192° when slowly and at 200° when rapidly heated, and is 
moderately soluble in water. Faradiamidohexameihyrene, 

is obtained from the dioxime by reduction with sodium and alcohol* 
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It is an' oil with a faint ammoniacal odonr, and resembles Bamberger^s 
“ alicyclic tetrabydronapbtbylamines in its properties. The hydras 
chloride is crystalline, and is readily soluble in -water but very 
sparingly soluble in alcobol; tbe sulphate crystallises in needles; tbe 
carbonate and nitrite are also described. Tbe platinochloride, 
C 6 Hio(l^H 2 ) 3 ,H 2 PtCb, crystallises in sparingly soluble, yellow scales, 
and decomposes without previous fusion when beated. The diacetyh 
derivative, C 6 Hio(NHAc) 2 , crystallises in needles, melts at 310°, and 
is readily soluble in bot water. 

Dihetohexametkylenediphenylhydrazone^ C6H8(N2HPh)2, is prepared 
by adding a solution of pbenylbydrazine acetate to an aqueous solu¬ 
tion of the diketone; a white precipitate melting at about 125° is 
first formed, and this, when crystallised from alcobol, yields small, 
yellow prisms melting at 150—151°. It is a feeble base and forms 
very unstable salts; the hydrochloride, C 6 H 8 (]S' 2 HPb) 2 , 2 HCl, for 
example, rapidly loses hydrogen chloride on exposure to tbe air. On 
reduction with sodium and etbyl alcobol, it is converted into paradi- 
phenylhydrazohexamethylene, 06 Hio(NH*jN’HPb) 2 , wbicb seems to exist 
in two forms—a solid and an oil. Of these, tbe former, possibly tbe 
“fumaroid*’ modification, is crystalline, melts at 147—148®, is in- 
solnble in water and moderately soluble in alcobol, and forms a hydro¬ 
chloride, crystallising in lustrons, silvery-wbite scales sparingly 
soluble in water and alcobol, whilst tbe latter, possibly tbe “ malei- 
noid form, yields a crystalline oxalate having tbe composition 
CeHio(NH-NHPb)2,OaH204 -f H2O. 

When a mixture of diketobexametbylene and potassium cyanide is 
treated drop by drop with hydrochloric acid and allowed to remain 
for some time, tbe cyanhydrin, 06H8(0]Sr)2(0H)2, is obtained. This 
melts at 180° with decomposition, is easily soluble in bot and very 
sparingly soluble in cold water, dissolves readily in alcohol and ether, 
and on hydrolysis with concentrated hydrochloric acid is converted 
into an acid, probably a-dihydroxyhexahydrotierephthalic acid. The 
barium salt, 06 H 8 ( 0 H) 2 (C 00 ) 2 Ba 4* S-|H 20 , crystallises partly in short, 
thick prisms, and partly in concentrically grouped needles, and is 
very sparingly soluble in water. 

Diketobexametbylene does not form a diimide when treated with 
ammonium acetate by Knorr’s method, but is converted into a red, 
amorphous substance, which dissolves in alcohol with a greenish- 
yellow finorescence, and is in all probability a condensation compound. 
Nor does it seem to form a glycol, since the sweet syrup obtained 
when it is reduced with sodium amalgam is neither crystallisable nor 
volatile, and does not form crystallisable or distillable compounds on 
treatment with acetic or benzoic chloride. It is not attacked when 
heated with acetic anhydride for six hours at 155—165°, and does 
not form definite products either when heated with acetic chloride for 
six hours at 110—120°, or when the white precipitate obtained on 
adding sodium ethoxide to its ethereal solution is treated with acetic 
chloride. These negative results lead tbe authors to conclude that 
diketobexametbylene has only a very slight tendency to pass into tbe 
hydroxy-form, and must therefore be removed from the list of 
tautomeric impounds. , W. P. W. 
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Diliydroxytartarie Acid. By W. L. Millbr (Ber,, 22, 2015— 
2016).— BikydroosytartcariG a<3^£2,COOH*C(OH)2•C(OH)2*COOH, can be 
obtained by decomposing the sodinin salt with anliydrons hydrogen 
chloride, the salt being covered with perfectly dry ether. It is a colour¬ 
less crystalline substance, melts at 98° with decomposition, and is 
very readily soluble in water; it yields an orange osazone when 
warmed with phenylhydrazine hydrochloride. F. S. K. 

Eednction of Acids of the Sugar-group. By E. Fisohir 
(Ber., 22, 2204—2205).—When a cold aqueous solution of gluconic 
acid is treated with sodium amalgam and neutralised from time to time 
with sulphuric acid, it soon acquires the power of reducing Fehling’s 
solution, owing to the production in considerable quantity of a sugar 
which yields pure phenylglucosazone with phenylhydrazine, and is in 
all probability dextrose. 

The acid isomeric with gluconic acid which is formed by the action 
of bromine in aqueous solution on mannose (this vol., p. 482) yields a 
well-crystallised lactone, and this, on reduction with sodium amalgam 
in a solution kept as nearly neutral as possible throughout the reac¬ 
tion, is converted into mannose, the yield at the end of an hour 
amounting to 40 per cent, of that theoretically possible. Prolonged 
action of the reducing agent brings about the formation of mannitol 
and consequent disappearance of the sugar. 

Arabinosecarboxylio, mannosecarhoxylic, and rhamnosecarboxylic 
acids react similarly with sodium amalgam, and hibasic 'acids of this 
group are also reduced under like conditions; thus saccharic acid 
yields a strongly reducing compound possibly identical with glycu- 
ronic acid. Glyceric, malic, and tartaric acids, however, are not 
reduced to aldehydes on treatment with sodium amalgam, and the 
capacity of acids for reduction by this method seems to he connected 
with their tendency to form lactones. 

These results afford an explanation of the action of sodium amalgam 
on the double lactone of metasaccharic acid whereby mannitol is 
produced (Ealiani, Abstr., 1888,46), since aldehydes most probably 
form intermediate products of the reaction and would escape detection 
from the fact that the double lactone reduces Fehling's solution. 

Scheibler (Abstr., 1884, 574) found that saccharin is readily 
reduced by sodium amalgam in alkaline solution; the author has 
examined the product formed when the reduction is effected in a 
solution kept as nearly neutral as possible, and finds that a sugar 
possibly isomeric with rhamnose is formed in considerable quantity. 
The investigation is being continued. W- P. W, 

PereMoiination of Phenol. By L. (Oompt rend.^ 

109, 309—310).—The prolonged action of chlorine on pentachloro- 
phenol is known to yield the derivative CeClsO, which can also be 
obtained by the action of chlorine on pentachloraniiine, and by the 
action of the gas at 110** on anisoXl mised with antimony penta- 
chlorlde. 

After washing with water and drying, this compound crystallises 
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in colourless or slightly yellowish, quadratic prisms, which melt at 
107—108°, are insoluble in water, and only slightly soluble in alcohol, 
hut dissolve readily in benzene and in chloroform. When treated 
with aqneous potash, it yields potassium hypochlorite and pentachloro- 
phenol. It is but slightly attacked by sodium in presence of benzene, 
and is not afected by acetic chloride, benzene in presence of alu¬ 
minium chloride, or zinc powder at 110°. Aniline, when added to 
the cold alcoholic solution, yields a beautiful red colouring matter. 

When heated somewhat above 200® the compound GsOJeO gives off 
chlorine, and after heating for several hours at 210—220° a solid 
product is obtained consisting of a mixture of Julin’s chloride, OeCls, 
and an easily crystallisable substance which melts at 323°, is insolu¬ 
ble in ordinary solvents, and is only slightly volatile at 440°. This 
substance is identical with the perchlorodioayydijphenylene (C 6 Cl 40)3 of 
Merz and Weith. It is very stable, but if heated strongly with 
antimony pentachloride for several hours, it yields chloranil and 
hexachlorobenzene. 


The complete series of reactions is as follows :—Pentachlorophenol 
yields the compound CeCVOCl, which at 210° loses chlorine, and is 

C Cl 0 

converted into hexachlorobenzene and the compound <] q >. The 


latter in presence of chlorine (derived from the antimony chloride) 
yields hexachlorobenzene and chloranil. Chloranil in contact with 


phosphorus pentachloride yields hexachlorobenzene. These reactions 
explain the very frequent formation of hexachlorobenzene during the 
action of chlorinating agents. C. H. B. 


New Glass of lodated Phenols. By J. Messinger and G. 
Yobtmann (Ber., 22, 2312—^2322).—When a solution of phenol 
(1 mol.) in aqueous potash (4 mols.) is heated at 50—60° with an 
excess of iodine (4 mols.) dissolved in aqueous potassium iodide, a 
dark violet-red precipitate is obtained having the composition 
GeHalsO. This compound is not crystallisable, is without odour, and 
is insoluble in water and dilute acids, but readily soluble in alcohol, 
ether, benzene, and chloroform. When heated, it sinters at 116°, 
melts at about 157° to a dark-brown mass with decomposition, and 
at higher temperatures loses iodine. On distillation with steam, 
iodine is liberated, and the distillate, on keeping, gives a few white 
needles which melt at 138—140° and probably consist of diiodopbenoL 
When boiled with aqueous potash, it is almost completely dissolved, 
and the solution on acidification gives a white precipitate of the 
known triiodophenol (m. p. = 15^4—156°), the filtrate being free 
from iodine. On reduction with sodium amalgam, or with zinc-dust 
in alkaline solution, it is converted into phenol. The authors are 
inclined to regard it as an iodoxydiiodohemene^ CaHala'OI. 

The cresols in alkaline solution react in like manner with iodine, 
forming amorphous compounds insoluble in water, dilute acids, and 
bailing aqueous potash, but readily soluble iu alcohol and ether. The 
compound from orthocresol is a brown dnodo-derivative, which 
sinters at 1]6° and melts at about 150'^; that from metacresol is a 
brdwuish-yellow ^mo<ia-dertvative, and melts at above 200°; whilst 
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that from paracresol consists of a mixture of a diiodo- and 
vative, is brownish-yellow in colour, sinters at 74°, and melts at 90"^. 

When thymol (1 mol.) dissolved in aqueous potash (4 mols.) is 
treated with an excess of iodine dissolved in aqueous potassium 
iodide, a brownish-red, amorphous compound is obtained having the 
composition of a diiodothymol. The same compound is also formed 
by the action of iodine on the alkaline solution of Willgerodt’s iodo- 
thymol (Abstr*, 1888, 940 ; this vol, p. 697), It melts at about 110° 
with the liberation of iodine, is insoluble in water, sparingly soluble 
in alcohol, and readily soluble in ether and chloroform, retains its 
colour for many months, and when preserved in a dry state in the 
dark, although it decomposes in the course of a few hours on 
exposure to light, or when kept in a moist state in a closed flask, 
with the liberation of iodine and formation of a yellow compound. 
This yellow substance is also an iodo-derivative, and is formed when 
the brownish-red compound is boiled with water, aqueous alkalis, or 
aqueous solutions of sulpharous anhydride, sodium sulphite, or 
sodium, thiosulphate. It is without odour, melts at 165°, and dis¬ 
solves in small quantity in boiling aqueous potash, forming a solution 
which, bn treatment with iodine, yields a precipitate of the red 
compound; on redaction with either sodium amalgam or zinc-dust 
in alkaline solution, it is converted into a substance agreeing in 
its properties and melting point (1S5°) with a specimen ot so-called 
dithymol prepared according to Dianin’s method by the action of a 
solution of iron alum on thymol (J. Buss. Chem. Soc,, 14, 135), 
Dianin’s compound does not melt at as stated by him, but at 

135°, and on analysis gives numbers agreeing fairly well with those 
required for a hydroxydithymoL The possible formulae for the red 
and yellow iodo-derivatives are discussed in the paper. 

Potassium iodoxydnodoresorcinol^ OK'GeHals'OI, is obtained as a 
violet-red precipitate by treating an alkaline solution of resorcinol 
with iodine dissolved in aqueous potassium iodide. When digested 
with a dilute acid, it yields a red precipitate of iodoxydiiodoresordnoly 
which dissolves readily in aqueous alkalis and in alcohol and ether. 

Guaiacol. under siniilar conditions, forms a coflee-brown precipitate 
of an iodo-derivative which sinters at 100°, melts at 125—130°, 
dissolves in hot aqueous potash, and loses iodine in small quantity 
when boiled with water. 

The hydroxybenzoic acids in alkaline solution yield coloured iodo- 
derivatives when treated with iodine. The dwoc2o-derivative prepared 
from salicylic acid is a red powder, and dissolves in boiling aqueous 
potash,, forming a solution from which acids precipitate a white, crys¬ 
talline compound melting at 165° and probably identical with the 
known diiodosalieylic acid. Metahydroxybenzoic acid yields a coffee- 
brown ieiriodo-derivative, COOH'OeHIa'OI, whilst the para-acid forms 
a yellow iodo-compound. 

and /5-naphthol, under like conditions, are converted into coloured 
iodo-derivafcives; that from <»-naphthol is dark-violet in colonr, whilst 
the i8-naphthol-qompound is yellowish-gr^n, sinters at 78°, and melts 
at 100°, W, P. W, 
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Dyes derived from Benzidine. By A. Oolson {Bvll. Soc, Ghim, 
[3], 1, 847—348).—To quinol (8 grams), sufficient alcoholic potash 
is added to form the compound 06 H 4 ( 0 K) 2 , and after the addition of 
an equivalent amount of benzyl chloride, the mixture is boiled for two 
hours in a flask with a reflux condenser, the alcohol is then distilled 
off, the residue after washing with water and ether yields a white 
substance, quinol dibenzyl ether, C 6 H 4 ( 0 *CH 2 Ph) 2 , which is insoluble 
in these re-agents: 10 grams of this compound is dissolved in glacial 
acetic acid (10—12 parts), the solution is cooled to 30°, and, after 
addition of nitric acid (| vol.), the mixture is warmed until a limpid 
liquid is obtained; this, on cooling, deposits yellow crystals of the 
nitro-derivative C 2 t,Hi 702 * 1 ^ 02 , which melts at 78°, and is soluble in 
dry ether and boiling alcohol. 

By reduction of this nitro-derivative with zinc in alkaline solution, 
a yellow componnd melting at 140°, and a small amount of a base 
soluble in alcohol, are obtained ^ with dilute hydrochloric acid, the 
latter forms benzidbne hydrochloxflde which yields a tetrazo-derivative, 
C 1 *N 2 *C 2 oHi 702 * 02 oHi 702 *N 2 C 1 ; this combines with naphtholsulphonio 
acid, salicylic acid, and other phenols to form colours which dye 
cotton in an alkaline bath. T. G. jNT. 

Benzoyl-oompouuds with Aleohols, Phenols, and Sugars. 
By Z. H. Skeaup {Monafsh,, 10, 889—400; compare Abstr., 1887, 
228, and 1888, 1296).— Trihenzoylpyrogallol^ 06H3(0B2)a, 'is formed 
when pyrogallol is mixed with a 10 per cent, solution of sodium 
hydroxide and benzoic chloride in the ratio of 7 mols. of soda and 
5 mols. of benzoic chloride to each hydroxyl-radicle in the pyrogallol, 
the operation being conducted in a flask filled with coal-gas. It 
crystallises from alcohol in beautiful, colourless prisms melting at 
89—90°, and is identical with the compound obtained in an impure 
condition by l^achbaur {Annalm^ 107, 245), and thought by him to 
be a dibenzoylpyrogallol. A compound containing fewer benzoyl- 
groups and melting at 129—131*5° is obtained simultaneously. IJnder 
similar circumstances, phloroglucinol appears to give two isomeric 
dihenzoylphloroglucinols^ of which one melts at 163—165°, and is 
readily soluble in benzene; the other melts at 191—195°, and is dis¬ 
solved with difficulty by that solvent. The benzoyl-compounds 
derived from phenol and resorcinol have been previously described 
and are well known. 

Alcohols containing several hydroxyl-groups readily react with 
benzoic chloride in presence of potash, with formation of resinous 
products, insoluble in water and in light petroleum, but readily solu¬ 
ble in and crystallising from hot benzene. Tribenzoylglyceral^ 
CsH 6 (OBz) 3 , when pure, crystallises in colourless prisms melting at 
76—76*5°, Tetrabemoylerythritej C4H6(0Bz)4, crystallises from acetic 
acid in minute crystals, and melts at 186*5—187°. Pentabenzoyh 
mannitol, O^HgOsBzg, appears to exist in two isomeric modifications, 
one of which melts at 70°, the other at 80°. Me&nhmzoylmmnUcil, 
06Ht»(OBz)e, melts at 149°. 

Fmtahemoyldexirosef C 6 H 7 O 3 BZ 5 , is obtained by the action of 
benzoic chloride and potash on dextrose. It crystallises from alcohol 
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and melts at 179®. Fentahenzoylgalactose crystallises in microscopic 
needles melting at 165®. Tetrabemoylhvulose melts at 85®. Cane- 
sagar and milk-sngar give liexaben25oyl-derivatives melting at 109® and 
130—136® resoectively. Pentahmzoylmaltose melts at 110—115®. 

G. T. M. 

Hexametbylphloroglucmol. By 0. Mabgitlies (Monatsh., 10, 
459—463 ; compare Abstr., 1888, 822). — Having observed its 
resemblance to the bexetbylphloroglncinol described by Herzig and 
Zeisel, the author now finds, by careful analysis, that the substance 
obtained by him in an impure condition on treating phlordglucinol 
with potash and methyl iodide (this vol., p. 497) is not pentamethyl- 
phloroglucinol bat hesoamethylphloroglucinol. This conclusion is con¬ 
firmed by the fact that on treatment with a saturated solution of 
hydrogen iodide in sealed tubes at 200®, the compound breaks up into 
a mixture of diisopropylmethane, 0 BMe 3 *CH 3 *CHMe 2 , and isobutyric 
acid, OHMea-OOOH. . G. T. M. 

Oatecliolplith:alem. By A. Baiter and E, Kochendoebfer (Ber., 
22, 219&—2200).—CafecJiolphthaldn, CO<q®^>C[CjH 3 (OH)s] 2 , is 

obtained when phthalic anhydride (3 parts) is heated with catechol 
(2 parts) and zinc chloride (3 parts) in an oil-bath at 140—150® for 
3 to 4 hours; concentrated sulphuric acid and stannic chloride cannot 
be used to bring about the condensation, since they decompose the 
phthalein as rapidly as it is formed. The melt, after cooling, is 
extracted with water, and the solution trea^d with very dilute 
aqueous soda until it becomes light-blue, then extracted with ether, 
the etheread solution evaporated, and the residue dissolved in water, 
boiled with charcoal, again extracted with ether, and the ethereal 
solution evaporated to dryness. It is a yellow, uncrystallisable sub¬ 
stance, and is readily soluble in alcohol, and moderately soluble in 
cold water. Alkalis dissolve it with a pure blue, alkaline carbonates 
with a violet, and concentrated sulphuric acid with a red colour. It 
dyes cotton mordanted with iron oxide and alumina, and the shades 
vary from blue to black, hut they are not fast. On reduction 
with zinc dust and aqueous soda, it yields a phthaliu resembling 
phenolphtbalin in properties. The derivative, CigilsoOio, 

is formed by shaking an excess of benzoic chloride with a solution of 
the phthalein in about 40 parts of 10 per cent, aqueous soda until 
all odour of the chloride has disappeared. It crystallises in faintly 
coloured needles, melts at 201 — 202 ®, and is soluble in alcohol, ether, 
and ethyl acetate. The tetramtrohenzoyl-denY&ti-ve, O 48 H 26 O 18 K 4 , pre¬ 
pared in like manner from mebanitrobenzoic, chloride and the 
phthalein, crystallises from alcohol and ethyl acetate in small, colour¬ 
less needles. 

Guaiacolphthalein is obtained by heating phthalic anhydride 
(15 grams) with guaiacol (25 grams) and stannic chloride (30 grams) 
at 110—^115® for 3-~-4 hours^ It is an uncrystallisahle substance, 
and dissolves in solutions of caustic alkalis and alkaline carbonates 
with a violet, and in concentrated sulphuric acid with a cherry-red 
colour. The oce^^Z-compouud is a thick, brown, uncrystallisahle oil; 
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tlie dibenzoylrdQvivB,tiYe, C 36 H.. 8 O 8 , crystallises in small, pale-yellow, 
cubical forms, is soluble in alcohol, and readily undergoes hydrolysis 
when treated with alcoholic potash. W. P. W. 

TetranitrophLenylmetliylnitramine and its Conversion into 
Metaphenylenediamine-derivatives. By P. Yan Romboegh 
(Eeo, Trav. Ghim.^ 8, 273—282).— Tetranitrophenyhnethylmtramine^ 
C 6 H(I^ 03 ) 4 *NMe*]Sr 03 [= 2 : 3 :4: 6:1]. is obtained when either of the 
trinitrodimethylanilines melting at 196® and 154° respectively is 
dissolved in fuming nitric acid, and the solution warmed for some 
time. It crystallises in small, yellowish needles, melts at 145—146°, 
and when boiled with water is converted into trinitromethylnitr- 
amidophenol. Trinitromethylnitramidophenol (compare Abstr., 1888, 
1079) can also be prepared by boiling either of the trinitrodimethyl¬ 
anilines for a long time with fuming nitric acid or by boiling di- 
nitrodiniethylamidopbenol with nitric acid of sp. gr. 1*5. It is a 
yellow, crystalline compound, melts at 187—188° with decomposition, 
and is soluble in alcohol, benzene, and water; it is decomposed by 
hot potash with evolution of methylamine. The derivative 

forms small, anhydi’ous crystals, is soluble in water and alcohol, 
and explodes when heated. 

Methyl trinitromethylnitramidophenol ether^ [lIMeN 02 : OMe: (^’ 02)3 
=:= 1; 3:2:4:6], prepared by boiling the nitramine with methyl alcohol, 
forms yellowish crystals, melts at 99°, and is not acted on by hot 
nitric acid. The corresponding ethyUderivative melts at 98°, and 
resembles the preceding compound. 

Trimtromethamidornethylmtramidohenzene, 

[IvTMellOs: NlIMe(N03)3 = 1 : 3 : 2 : 4 : 6], 

prepared by treating tetranitrophenylmethylnitramine or ethyl trj- 
nitromethylnitramidophenyl ether with a S3 per cent, aqueous solution 
of methylamine in the cold, separates from acetic acid in small, yellow 
crystals, melts at 192®, and is converted into trinitrometaphenylenedi- 
methyldinitramine (m. p. 205°) by nitric acid of sp. gr. 1*5. ’When 
’tetranitrophenylmethylnitramine is warmed with an aqueous solution 
of methylamine, trinitrodimethylmetaphenylenediamine is formed. 
Tetranitrophenylmethyinitramine also reacts readily with aniline, 
dimethylaniline, and with ammonia. F. S. K. 

Oxidation of Aromatic Orthodiamines. By F, Kehrmaisfn (Per., 
22, 1983—1985 ),—DiamidotolazmedicarhoxyliG acid^ Ci 6 Hi 45 r 404 , is 
precipitated as a brownish-yellow, semi«crystalline compound when 
ferric chloride is added to a hydrochloric acid solution of diamido- 
paratoluic acid, [OOOH : Me : (]SrH 2)2 = 1:4:2; 3], It is insoluble 
in most of the ordinary solvents, but it dissolves in concentrated 
hydrochloric acid with a blood-red coloration, and in dilute alkalis 
with a yellowish-red coloration. Its constitution is either 

OOOH-aH2Me-IS‘2*C3Me(]SrH2)2*OOOH or 

OobH*OeH2Me*ir2^06Me(]SrH2)2-OOOH, 
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and the phenazine-deriyative of orthophenylenediamine prepared by 
Fischer and Hepp (this voL, p. 499) is probably analogously con¬ 
stituted. F. S. K. 

Conversion of Phenylazoresorcinol Ethers into Hydroxy- 
qninohderivatives. By J. Bbohholi) (Ber,, 22, 2374—2384),— 
Taraphenylazoresorcinol methyl ether^ lTPh'.!N’’C 6 H 3 (OH)(OMe), is 
obtained by methylating para-phenylazoresorcinoL It crystallises 
from alcohol in orange scales, and is soluble in ether and dilute 
alkali. No aceto-derivatives could be isolated. Baraphenylazore-- 
soTcimjl dimethyl ether, NPh!N*C 8 H 3 (OMe) 2 , was obtained by further 
methylating the mono-ether. It is soluble in alcohol and ether, in¬ 
soluble in water, and melts at 92®. It forms glistening, red crystals of 
the monosymmetrio system showing the axial relations a: 5 : c = 
0-9978 ; 1 : 0-6169, ^ 68‘’34'. 

Faramidoresorcinol dimethyl ether, NH 3 ‘C 6 H 3 (OMe) 2 , is obtained by 
the^ action of stannous chloride on an alcoholic solution of the azo- 
ether. It forms a slightly coloured mass of small crystals, is soluble 
in alcohol, ether, and benzene, sparingly so in water, and volatile in 
steam, It melts at 39—40®. With bleaching powder, it gives a cherry- 
red, with ferric chloride a green, and with furfnrol a yellow colora¬ 
tion, Its hydroGhhride forms small crystals and sublimes at 100—110° 
in ,snow-wMte needles. The acetytderimtive, NHAc*C 6 H 3 (OMe) 2 , 
forms transparent crystals, soluble in alcohol and melting at 
116—116®. The hmzoyl’-denmtive, NHBz-C 6 H 3 (OMe) 2 , on snblimation, 
forms white needles, soluble in boiling alcohol and melting at 173®. 
The thiocarhamide OS[NH*C 6 H 3 (OMe) 3 ] 2 , forms a white mass, in¬ 
soluble in alkalis and melting at 169—160®. The thiocarbimide^ 
CSN-C 6 H 3 (OMe) 2 , foi-med together with the thiocarhamide by the 
action of potash* and carbon bisulphide on the azo-compound, forms 
yellow crystals melting at 67°. When the hydrochloride of the azo¬ 
base or the amido-ether is oxidised with chromic acid, met boxy quinone, 
G 6 H 303 ( 0 Me )[0 : OMe : O ==; 1 : 3 : 4], is formed. This crystallises 
in yellow needles, melts at 140°, and is identical with that obtained 
by Schweizer (Inaug, Dmert, Berlin, 1888), by the oxidation of orth- 
anisidine. No phenylbydrazine-derivative of the quiuone could be 
obtained. 

Faramidoresorcinol methyl ether, NHs-C 6 H 3 (OMe)-OH, was obtained 
by the reduction of the azo-mono-ether. It crystallises firom benzene 
in needles melting at about 137—138°, but was not obtained quite 
pure, as it oxidises so readily when exposed to air. When this 
amido-compound is heated ^ith benzoic chloride, benzoic acid is 
among the products of the reaction, and the water for its formation 
being necessarily furnished by the amide renders it probable that the 
amido- and hydroxyl-groups are in the ortho-position to one another, 
and this agrees with the results of Will and Pnkall (Abstr., 1887, 
660). 

From the mother liquors of the para-compouud orthophenylazoresor- 
dnyl dimethyl ether was isolated. It crystallises from alcohol in orange 
needles, melts at 96—97®, and is not attacked by cold, concentrated 
nitric acid. L. T. T. 
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Action of Stannous Chloride on Salts of Diazohydrocarbons, 
and some Reactions of Diazoimidohydrocarbons. By C. 

CuLMAN and K. Gastorowski (J-pr. Ghem. [2], 40, 97 — 120).—When 
a concentrated solution of diazobenzene chloride (1 mol. proportion = 
100 grams of aniline) is treated with a cold, saturated solution of 
sfcannons chloride mol. proportion) and, after keeping for 12 hours 
in the cold, distilled with steam, benzene (6—6*5 grams), chlorobenzene 
(13—15 grams), diphenyl (2—2*3 grams), phenol (9—10 grams), and 
diazobenzeneimide (25—26 grams) are obtained, and aniline (26 grams) 
remains in the acid solution. When the solution employed is much 
more dilute, other conditions remaining the same, the products are the 
same and their respective quantities are the same, excepting that of 
diazobenzeneimide, which falls to 19—20 grams. When the stannous 
chloride is added in the solid state, other conditions remaining the 
same, the products are benzene (11 grams), chlorobenzene (12 grams), 
diphenyl (2*5 grams), phenol (9 grams), and diazobenzeneimide (14 
grams). When a concentrated solution of stannous chloride (1 mol.) 
is employed, other conditions remaining the same, the products are 
benzene (13—14 grams), chlorobenzene (2—3 grams), plienol 4—5 
grams), diazobenzeneimide (18—19 grams), and aniline (27*5 grams). 
When a very dilute solution of diazobenzene chloride (1 mol. = 100 
grams of aniline) is treated with solid stannous chloride (3 mols.), 
l^nzene (34—36 grams), diphenyl (4 grams), and a sohd, grey, basic 
substance are formed. 

Diazobenzene sulphate (ImotT^TDfr^xafms^^ auilin^), in presence 
of excess of sulphuric acid, is decomposefl)^stannous chloride' (i 
mol.), yielding benzene (6—7 grams), diazobenzeneimide (24—25^5 
grams), phenol (22-^25 grams), aniline (39 grams), and small quantities 
of chlorobenzene. Tinder the same conditions, but employing only 
the calculated quantity of sulphuric acid, benzene (6 grams), phenol 
(20 grams), and diazobenzeneimide (23 grams) are obtained. 

When a dilute solution of diazobenzene formate (1 mol. = 100 
grams of aniline) and excess of formic acid is treated with stannous 
chloride (|- mol,), benzene (12—13 grams), chlorobenzene (2—3 
gleams), diphenyl (8—9 grams), and diazobenzeneimide (8—9 grams) 
are obtained j in more concentrated solutions the products are benzene 
(14grams), chlorobenzene (2 grams), diphenyl (9*6 grams), and diazo¬ 
benzeneimide (7 grams). 

When a solution of diazobenzene chloride (1 mol. •== 100 grams of 
aniline) is mixed with excess of soda and then treated with stannous 
chloride (•!■ mol.), benzene (9 grams), phenol (45 grams), and diazo¬ 
benzeneimide (10 grams) are formed ;^the products are the same 
when soda, jusc sufiicient to make the solution alkaline, is employed, 
but the yield of phenol (50 grams) is somewhat larger. 

Orthodiazotoluene sulphate (1 moL = 100 grams of orthotoluidine) 
when treated with a solution of stannous chloride (^ mol.),yields toluene 
and chlorotoluene (together 9—11 grams), diazotolueneimide (20—21 
grams), orthocresol (12—13 grams), oHhotoluidine (26 grams), and 
resinous products. When orthodiazotoluene chloride is employed, the 
products are toluehe (6 grams), chlorotoluene (14 grams), diazo¬ 
tolueneimide (19 grams), and cresol (10 grams). 
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Paradiazotoluene sulphate when treated in like manner yields 
toluene and cblorotoluene (together 10 grams), diazotolneneimide 
(19 grams), and cresol (12 grams). 

/3-Diazonaphthalene sulphate (= 100 grams naphthylamine) under 
the same conditions yields ^-diazonaphthaleneimide (10—11 grams), 
naphthalene (11—12 grams), ^-naphthol, and resinous products. 

Diazoisobutylbenzene (= 50 grams isobutylamidobenzene), when 
treated with stannous chloride (J- mol.) in like manner, is decomposed 
into isobutylbenzene (10—11 grams), isobutylphenol (26—27 grams), 
and isobutylamidobenzene (6 grams). 

Symmetrical tribromaniline (m. p. 119—120°) is formed, with 
evolution of nitrogen and hydrogen bromide, when bromine in excess 
is gradually added to well-cooled diazohenzeneimide. Tribromo- 
orthotoluidine (m. p. 105—107) and tribromoparatoluidine (m. p. 
112 °) are obtained when the corresponding diazotolneneimides are 
treated in like manner. 

Paranitrodiazobenzeneimide (m. p. 71°) is formed when nitric acid 
of sp. gr. 1*4 (2 parts) is gradually added to well-cooled diazobenzene- 
imide; the yield of the pure compound is 30 per cent, of the diazo- 
imide, hut when nitric acid of sp. gr. 1*4 (2 parts) and concentrated 
sulphuric acid (1 part) are used the yield is about 37 per cent. 

P. S. KI. 


Substitution of the Azo-group for Ketonic Oxygen. By T. 
OimTiirs (Ber., 22, 2161—2164).—^When diketones or compounds 
which contain a ketonic group in a ring of carbon or carbon and 
nitrogen atoms are treated with hydrazine hydrate, a substitution of 
the hydrazo-group, for the oxygen of the ketonic group takes 

place; thusbenzil yieldshydrazobenzil, COPh’CPli(FjHs),anddihydr- 
azobenzil, N 2 H 2 lCPh*CPhlKiiH 25 and isatin forms hydrazoisatin, 


C(I^2H2). 

C6H4-F 


>C’0H, 


under these conditions. These compounds are almost colourless, and 
most probably contain the radicle and not N'FHg, inasmuch 

as on distillation nitrogen is eliminated; thus bydi'azobenzil and hydr- 
azoisatin on distillation yield respectively benzyl phenyl ketone and 
pseudoxindole or oxindole. The bydrazo-compounds when shaken with 
mercuric oxide in a cold benzene solution are oxidised to ketazo-deriva- 
tives in which the ketonic oxygen-atom is replaced by the azo-gronp. 

]N 

Ketcuiodiphenyl heione, COPh-CPhc^^, is readily obtained in 

theoretical quantity by shaking a cold benzene solution of hydrazo¬ 
benzil with mercuric oxide. During the reaction, the colourless 
solution of the hydrazo-compound changes to deep orange- 
red, and after filtering from the mercury and evaporating the 
benzene solution in the cold, a golden-yellow residue is obtained, 
which crystallises from ether in large, transparent, rectangular, brick- 
red tables, melts at 68° with decomposition, explodes when rapidly 
heated above its melting point, and, as determined by Baoult’s method 
in a benzene solution, has a molecular weight of 198*5—213. Ketazo- 
diphenyl ketone efiervesces when treated with acids, decomposes with 

yon.nvi. 4i 
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ihe elimination of nitrogen and decolorisation when boiled with 
water, and on treating its cold ethereal solution with iodine it gives 
o:ffi gas violently, thus resembliner the diazo-fatty compounds. 

Dihydrazo-derivatives such as dihydrazobenzil or dihydrazodiacetyl 
do not yield stable diketazo-componnds, but the whole of their 
nitrogen is eliminated when their solutions in cold benzene are shaken 
with mercuric oxide; thus, on treatment with mercuric oxide, di¬ 
hydrazobenzil is decomposed with the formation of tolane. 

W. P. W. 

Soditum Phenylhydrazine. By A. Michaelis (Ammlen, 252, 
266—270).— Sodium phenyl hydrazine (Abstr., 1886,1025) is most con- 
yeniently prepared by the following process. A retort half filled 
with phenylhydrazine (lOO grams) is heated at 130—140° in a paraffin 
bath; clean sodium (13*5 grams), which has been scraped and cut up 
under petroleum, is added in small portions at a time. Diy hydrogen 
is now passed through the retort, and the temperature is raised to 
160°. The excess of phenylhydrazine, together with the aniline formed 
during the reaction, are removed by heating the contents of the retort 
at 180°, under a reduced pressure of 200 mm. On cooling, the retort 
is broken, and the product is dropped into absolute ether or benzene. 

w. c. w. 

Action of Alkyl Bromides and of Benzyl Chloride on Sodium 
Phenylhydrazine. Preparation of Unsymmetrical Secondary 
Phenylhydrazines. By B. Philips {Annalen, 252, 270—300).— 
Unsymmetrical or a-et.hylphenylhydrazine, NEtPh’lTHg, formed by 
the action of ethyl bromide on sodium phenylhydrazine in presence 
of benzene, has been previously described by B. Fischer, who obtained 
it by the reduction of phenylethylnitrosamine. Benzaldehyde acts on 
this compound forming henzylideneihylphevylhydrazine, 

NEtPb-N:CHPh; 

the product only separates out when the mixture is cooled down 
below 0° for some hours; on recrystallisation from alcohol, the pure 
compound is obtained in nee<lles ; it melts at 49°. BiphenyleihyU 
thiosemicarhazide, N'EtPh‘NH*CS-!N'HPh, is deposited in colourless 
crystals when an alcoholic solution of equivalent quantities of 
»-ethylphenylhydi’azine and phenyithiocarbimide is warmed for a few 
minutes and then allowed to cooL This compound melts at 149° and 
is insoluble in ether and only sparingly soluble in hot alcohoL 

Biethylphenylazonium iodide^ ]SrEt. 3 phI*NH 2 , is formed by the action 
of ethyl iodide on a-ethylphenylhydrazine ; and is deposited as a white 
crystalline powder, when ether is added to the crude product; it 
melts at 145° and closely resembles the corresponding chloride and 
bromide which have already been described by E. Fischer (Abstr., 
1878, 302).^ 

Dtethyldibenzyldiamidotriphenyl methane appears to be formed 
when a mixture of benzaldehyde, benzyl chloride, and a solution of 
it-ethylphenylhydrazine in benzene is heated at 180° in sealed tubes. 
<at-Efchylphenylhydrazine yields a monacetyl-derivative, which crystal¬ 
lises in needles and melts at 80°. The properties of at-isopropyl- 
phonylhydrazine, isobutjl-, isoamyL and benzylphenylhyd^zines, 
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and their derivatives have already been described by the antbor 
(Abstr., 1887, 1104). AcetylisopropyJ^henylhydrazine crystallises in 
needles and melts at 101*5°. BiplienyUsopropylthiosemicarbasidp crystal¬ 
lises in colourless monodinie plates a: 5 ; c = 1*2634 : 1 : 1*0487, /3 = 
76'" 32' 30'^ JDiisopTopyldiphenyitetrazone melts at 79°. Ko crystal¬ 
line componnds of aldehydes or ketones with isopropylphenylhydrazine 
could be obtained. Aestylisohutylphenylliydrasine melts at 113—114°. 
DipJienylisehutyUhiosprntcarhazide melts at 140® and dUsobutyldiphenyl- 
tetrazone at 106 — 107°. The ace/i/Z-derivative of fi&-isoamylphenyl- 
hydrazine melts at 12.5°, the thiosemicarbazide at 160°,. and d'liso- 
amyldipJieTvyltetmzone at 86*5°. The- alcoholic solution of the tetr¬ 
azone is decomposed by heat. a-Bmzylphenylliydrazim melts at 26° 
and cannot be distilled without decomposition, even in a vacuum. 
With benaaldehyde, it forms a crystaUlne condensation product which 
melts at 111°. Biphenylhenzylthiosemicarhazide forms monocliuio 
crystals a : h : c - 1*31075 : 1: 1*68361, jS = 62°*41' 5". 

Benzyl chloride acts on a-henzylphenylhydrazine forming dt- 
henzyl phenylazonium chloride, lTPh(C 7 H 7 ) 3 Cl*NH 2 ; this crystal¬ 
lises in white needles and is freely soluble in water. It melts at 
153—154°. The constitution of the condensation, products of pheuyl- 
hydrazine with aldehydes has been previously discussed (he. cit.). 

In the secondary unsymmetrical hydrazines the hydrogen ni ihe 
amido-gronp cannot be displaced by s<>dinm or potassium. When 
sodium- acts on a secondary unsymmetrical hydrazine, a complicated 
reaction takes place’resulting in the formation of aprimaiy hydrazine. 

W. 0. W. 

Action of Acid Chlorides and Anhydrides on Soditim Phenyl- 
hydrazine. By P. Schmidt (Ammlen, 252, 300—317).— Acetic 
anhydride reacts energetically with powdered sodium phenylhydra- 
zine suspended in ether The crude product is washed with ether, and 
the- residue repeatedly extracted with chloroform. On evaporating 
the chloroform, p^cetylphenylhydrazine crystallises in silky needles or 
plates. It melts at 128*5°. Acetic chloride acts on sodium phenyl- 
hydrazine suspended in ether, forming the preceding compound and 
,a,-^dimetylp}imyLliydrazine^ NPhAtrNHAc. The latter crystallises 
in colourless needles or plates, melis at 107 —108°, and is freely 
soluble in alcohol,, chloroform, and in hot w ater, 

AcetylhenzyUdentephfnylhydrazone,. NPhAc'N^CHPh, is prepared by 
heating benzylidenephenylhydrazone with twice its weight of acetic 
anhydride in- sealed tubes at 190—^200°., The product is poured into 
water and recrystallised from alcohol. The compoumi crystallises in 
needles, melts at 122° and is freely soluble in ehlorofurui. The 
hydrochloride of aeetouephenylhydrazone is deposited in nacreous 
plates, when absolute ether is added to an alcoholic solution of 
acetonephenyihydrazone centaaning a small quantity of strong hydro¬ 
chloric acid. The hydrochloride melts at 142°,. is freely soluble In 
alcohol, and is decomposed by water. The hydi'^hromide-melia at 182° 
with decomposition. 

, ^-Butyrylphenylhydrazine, prepared by the action of batyryl 
chloride on sodium phenylhydrazine, melts at 113—114°. It freely 
.soluble in ether, alcohol, chloroform, and hot water. The isomeric 

4 i 2 



1160 


ABSTRACTS OB' CHEMICAL PAPERS. 


a-compotiiid appears to "be formed at the same time in small quantities, 
bat was not isolated. Butifrylhmzyh'denepJienijlhydrazone is prepared 
by the action of normal butyric anhydride on benzylideneplienyl- 
hydrazone at 270®; it melts at 113*5® and is freely soluble in alcohol 
and ether. 

In order to prepare a-benzoylphenylhydrazine, the sodium phenyl- 
hydrazine from 60 grams of phenylhydrazine and 8 grams of sodium 
is ground to powder under dry benzene, and brought into a l^-litre 
dask; su£B.cient benzene is added to bring the Tolume of the 
liquid up to half a litre. The flask is surrounded by ice until the 
benzene begins to solidify; a mixture of 45 grams of benzoic chloride 
and 60 grams of benzene is then added in portions of 2 c.c. The fl.ask 
is well cooled before each fresh addition of benzoic chloride. When the 
reaction is complete, the benzene is removred by distillation, and the 
residue is extracted with ether. ^-Benzoylphenylhydrazine dissolves, 
but the greater portion of the /I- and ajS-benzoylphenylhydrazine 
remains undissolved. In the course of some days the ethereal solution 
deposits crystals of /3- and ^K^-benzoylphenylhydrazines. The mother- 
liquor is saturated with carbonic anhydride to precipitate phenyl¬ 
hydrazine, the filtrate is evaporated to remove the ether, and the 
residue is poured into water and converted into sulphate. This salt 
crystallises in needles, and its solution is decomposed by sodium 
carbonate, yielding the free base. oc-Benzoylphenylhydrazine melts at 
70^, and is freely soluble in ether, alcohol, and chloroform. The 
hydrochloride and sulphate are sparingly soluble in water containing 
free acid; the hjdrobromide and nitrate are freely soluble. The 
sparingly soluble sodium salt is decomposed by water. a-Benzoyl- 
phenylhydrazine unites with acetone, acetophenone, and benzaldehyde 
to form compounds melting respectively at 115*5®, 124®, and 122®. 
The semicarhazide^ !N’’PhBzNli*CO‘NH 2 , melts at 202® and the i/iio- 
semicarhazide at 310®. W. C. W., 

Action of Phenylhydrazine on Tetrachloracetone. By 
S. Lew and JB\ 0. Witte {Annale%<, 252, 343—349).— A. compound 

of the composition, O 15 H 12 N 4 (probably is 

formed when an alcoholic solution of symmetrical tetrachloracetone 
is boiled with phenylhydrazine. This substance crystallises in golden 
scales, and is freely soluble in the ordinary solvents. It melts at 
126—127®, and boils above 300® with partial decomposition. 

Fuming nitric acid converis, it into a yellow, crystalline com¬ 
pound, CijHioNeOe- The new product is soluble in hot acetic acid and 
in warm chloroform, and melts at 234—285® with decomposition. 

W. C. W. 

Orthoparadinitrophenylphenylhydraziiie, Dinitroso- and 
Nitronitroso-azobenzene, By 0. Willgebout and B. Hebmann 
(/. pr. Ghem, [ 2 ], 40, 252—255).—The preparation of orthopamdi-^ 
mtropTienylphenylhydrnzme (dinitrohydrazobenzene) has been already 
described (Ahstr., 1 h 88, 829) ; prolonged heating must be avoided. 

Biuitrosoazobenzene (loc. cit.) may also be prepared by heating 
dinitrohydrazobenzene with alcohol in a refiax apparatus for J .2 hours; 
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also hj mixitig a solution of phenylhjdrazine bydrochloride in 
dilate aleoliol with caustic alkali or alkaline carbonate, and add¬ 
ing an alcoholic solution of »-dinitrocMorobenzene. It melts at 
178®, and at 140® sublimes in nearly white needles, which also melt 
at 178®. 

Nitronitrosoazdbenzene, Ph]N 2 ‘C 6 H 3 (K 0 )‘lT 02 , obtained by heating 
«-dinitrohydrazobenzene with glacial acetic acid, crystallises in yellow 
needles melting at 175° ; its sublimate melts at 160®. When heated 
with aqueous potash, it is converted into a phenol of higher melting 
point. A. Gr. B. 

XTns 3 n 2 mietrical Secondary Aromatic Hydrazines containing 
TJnsaturated Alcohol Radicles. By A. Michaelis and 0. Claessbn 
(B er., 22, 2233—2240).— U'nsymmeirical allylphenylhydrazine^ 

NHj’NPh’CsHs, can he prepared by the reduction of allylphenylnitros- 
amine with zinc-dust and acetic acid, and together with about 5 per 
cent, of the symmetrical compound, by the action of allyl bromide on 
sodium phenylhydrazine, whilst it forms two-thirds of the product 
obtained by the action of allyl bromide on phenylhydrazine under 
the conditions employed by Fischer and Knoevenagel (Abstr., 1887, 
932) ; the best yield is obtained by the second method. It is a 
colourless oil, and boils at 198® with slight decomposition under 
a pressure of 183'5 mm., at 183® under a pressxu^e of 140 mm., and at 
177® under a pressure of 109'5 mm. It reduces Fehling’s solution on 
warming, and is readily soluble in dilute hydrochloric acid, yielding 
a solntion which does not give the pyrazoline-reaction with aqueous 
potassiiun dichromate. When shaken in ethereal solution with 
yelioM mercuric oxide, it is readily oxidised with the formation of 
a yeww, pungent compound which is volatile with steam, and yields 
an intense and persis.tent bine colour when its solution in dilute 
hydrochloric acid is treated with aqueous potassium dichromate. 
The hydrochloride^ NH^^lIPh’CaHsjHCl, crystallises in white, silky, 
matted needles, melts at 137® and is readily soluble in water; the 
hemoyl-deTirdiiiv^ IfHBz-liyPb'CsHs crystallises from alcohol in 
needles and melts at 139°; the thiosemicarbazidej 
NHPh^CS^NH-KP&CaHs, 

crystallises ivom alcohol in very slender, matted needles and melts at 
108®. 

BemyliienaUylphenylhydrazone^ CHPh!l?'*KPh*CsB. 5 , crystallises in 
colourless needles, melts at 52° and is readily soluble in ether and hot 
alcohol. 

BiallyldiphenyUetrazone^ C3H5*ISrPh*K''.F*NPh’C3H5, obtained by the 
action of dilute aqueous ferric chloride on allylphenylhydrazine, melts 
at 86® with decomposition and is readily soluble in ether and hou 
alcohol. 

JJnsyTifimetrical cinnamylphenylhydrmine^ ]!s[H 2 *NPh*CH 2 *CHICHPh, 
is formed by the action of sodium phenylhydrazine on the product 
obtained by boiling cinnamic alcohol for half an hour with hydro- 
bromic acid containing 47'8 per cent, of hydrogen bromide. It sepa¬ 
rates from ether in lustrous crystals, melts at 54°, is readily soluble 
in ether and alcohol, sparingly soinble in light petroleum, and in ethereal 
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solution readily reduces yellow mercuric oxide with the formation of 
a feebly basic compound resembling that obtained from allylphenyl- 
hydrazine under like conditions. W. P. W. 

Action of Phenylhydrazine on Phloroglucinol and Resor¬ 
cinol. By A. Babier and lO. .Kochenboerfer {Ber., 22, 2189—2195).— 
When phloroglucinol is dissolved in a small quantity of absolute 
alcohol, treated with three molecular proportions of phenylhydrazine, 
and the mixture allowed to remain in the dark for 24 hours, crystal¬ 
line aggregates of an additive compound, 06H3(0H)s,3]SrHPh*NH2, 
separate and are purified by washing with cold benzene until the 
odour of phenylhydrazine can no longer be detected. This compound 
melts at 78—83°, is unstable, and decomposes into its constituents on 
treatment with alkali in the cold. 

Displienylhydrazop'henolfi'H.'CeR^CN’R'li^'H'Ph)^ [OH:(!N‘H*NHPh)2 
= 1:3:5], is obtained when either the additive compound sus¬ 
pended in a small quantity of absolute alcohol or the mixture of 
phloroglucinol, phenylhydrazine, and alcohol employed in its prepara¬ 
tion is allowed to remain for from four to six days in a well-closed 
vessel at the ordinary temperature; solution of the addidve com¬ 
pound at first takes place, the liquid then becomes dhrk-orange or 
brown, and finally the hydra^ophenol crystallises in pnismatic forms. 
It crystallises from toluene in aggregates of colourless needles, melts 
at 143—144”, becomes only faintly yellow on exposure to the 
air, and is readily soluble in alcohol and ether. Alkalis dissolve 
it with a yellow, mineral acids with a reddish-yellow colour, and the 
solutions in the latter undergo complete decomposition, on heating. 
Attempts to introduce a tMrd phenylhydrazine residue into the 
molecule have not met with success. The pentahenzonl-denYB^tive, 
C 66 H 3806 lSr 4 , is obtained by adding an excess of benzoic chloride to 
a solution of disphenylhydrazophenol in 10 per cent, aiqueous soda. 
It crystallises from alcohol in well-formed white prisms, melts at 176°, 
is moderately soluble in ailcohol, insoluble in water and dilute aqueous 
alkali, and is hydrolysed by prolonged boiliug with-jconcentrated 
aqueous soda. 

Bisjphenylazophenol, OH*C 6 H 8 (H 3 Ph )2 [OH: (N^Ph)? = 1:3: 6], is 
formed when disphenylhydrazophenol in alcoholic solution 1 is oxidised 
by means of alcoholic ferric chloride. It crystallises from jchloroform 
in beautiful, red, blunted needles, which show a steel blue’ colour by 
reflected light, melt at 176—177°, and dissolve readily in aioohol and 
ether, but less readily in chloroform. When heated with aqueous 
soda it dissolves, and the solution, on cooling, deposits golden scales 
of the50^^972^derivative; this is decomposed on treatment with water. 
The l)ewxot/Z-derivative, C 26 H 18 H 4 O 2 , is obtained by the action of benzoic 
chloride on the sodium salt dissolved in dilute soda. It crystallises 
from chloroform iu slender, feathery, red needles, sinters at 138°, 
melts at 148—150°, and is'readily soluble in ethyl acetate, moderately 
soluble in alcohol and ether, and insoluble in dilute aqueous soda. 

When resorcinol in alcoholic solution is treated with two molecular 
proportions of phenylhydrazine, an additive-compound, CeH 4 (OH )3 -f 
2 PhJI^H*]!S:H 2 is obtained, which ciystallises in slender, white, satiny 
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needles, melts at *76®, and is readily soluble in alcohol and ether. It 
decomposes with the formation of a brown, viscid mass on exposure 
to light and air, and is converted into its constituents when treated 
with aqueous soda or even water. Experiments undertaken with the 
object of preparing from this substance a condensation product 
analogous to that formed from the phloroglucinol additive-compound 
have not met with success. W. P. W. 

Inorganic Derivatives of Phenylhydrazine. By A. Miohaelts 
(Ber., 22, 2228—2233).— ThionylphemjlJiydrazme^ KHPh*N!SO, is 
prepared by adding thiunjl chloride (42 grams) dissolved in twice its 
volume of ether to a carefully cooled solution of phenylhydrazine 
(100 grams) in ether (500 c.c.) ; a vigorous reaction takes place, and 
after removal of the ether by distillation, a pale yellow residue is 
obtained, which is repeatedly washed with water and finally crystal- 
tallised from alcohol. It forms thick, sulphur-yellow prisms, melts at 
105®, decomposes on distillation, but is readily volatile with steam and 
is easily soluble in ether, chloroform, carbon bisulphide, benzene, and 
hot alcohol. Dilute acids are practically without action on it, but 
on treatment with dilute alkali it decomposes readily and quantita¬ 
tively into phenylhydrazine and the alkaline sulphite. When treated 
with bromine in ethereal solution, it is converted into diazobenzene 
perbromide, the sulphur appearing as sulphuric acid in the filtrate. 
On distillation, it yields a mixture of water, phenyl sulphide, and 
phenyl bisulphide, together with sulphurous anhydride and nitrogen. 

Thionylethjlphenijlhydrazone, NEtPh'NISO, is obtained when an 
ethereal solution of thionyl chloride is carefully added to a well- 
cooh d solution of ethylphenylhydrazine in ten times its volume of 
ethe>'. It is a reddish-yellow oil of peculiar aromatic odour, and 
closely resembles the preceding compound in its properties. It can¬ 
not be distilled without partial decomposition, but is volatile with 
steam. Dilute acids are practically without action on it, but it is 
readily decomposed by dilute alkali with the formation of ethyl¬ 
phenylhydrazine and the alkaline sulphite. W. P. W, 

Some Eeactions of Plaenylhydrazine and of Hydroxyl- 
amine. By E. Fischbe (Ber., 22,1930—1936).— Oxalenediamidoxime^ 
0 H'N! 0 (NH* 2 )*G(NH 2 );N* 0 H, separates in colourless ciystals when a 
rapid stream of cyanogen is passed into a concentrated, ice-cold 
aqueous solution of hydroxylamine hydrochloride (1 mol) and potash 
(I mol.), the whole being constantly shaken ; the solution is iiltored 
after a time and the filtrate treated again with cyanogen until in. 
place of the crystals a colourless, amorphous compound is precipi¬ 
tated. The yield is about 40 per cent, of the hydroxylamine hydro¬ 
chloride employed. Oxalenediamidoxime crystallises from hot water 
in thick, colourless prisms, melts at about 200® with decomposition, 
and is readily soluble in hot water but only moderately so in hot 
alcohol, and sparingly in ether, chloroform, and benzene. It dissolves 
in cold alkalis, but is reprecipitated by acetic acid; it is readily 
soluble in cold dilute hydrochloric acid, and from the hot concen¬ 
trated acid the hydrochloride separates, on cooling, in long, colourless 
prisms. The sulphate crystallises from a warm dilute sulphmdc acid 
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solution of the base in long prisms. With Fehling’s solution, aqueous 
solutions of the base give a characteristic reddish-brown precipi¬ 
tate of a copper compound; in very dilute solutions, a reddish-brown 
coloration is produced and precipitation occurs only on warming. It 
is completely decomposed when heated with 20 per cent, hydro¬ 
chloric acid, yielding ammonia, hydroxylamine, and a snitill quantity 
of a compound which is rather sparingly soluble in cold water. It is 
readily soluble in hot acetic anhydride and, on cooling, the diacetijU 
derivative separates in colourless crystals melting at 184'’ with de¬ 
composition. 

A compound C 6 H 6 N 4 O 25 probably an azoxime, is formed when the 
diacetyl-derivative (see above) is boiled for a long time with acetic 
anhydride; it crystallises from hot water in slender needles melting 
at 165—167°. 

When oxalenediamidoxime is treated with excess of cyanogen, 
a colourless, amorphous precipitate is produced; this substance is 
insoluble in water, alcohol, and ether, is decomposed by boiling water, 
and is probably a mixture of oxalenediamidoxime and dicyanogen in 
molecular proportion. 

Methenylphenylazidine^ NH;GH*.N2H2pb. or NHa'CHINaHPh, is 
obtained, together with aniline and unchanged phenylhydrazine, when 
phenylhjdi’azine (10 grams) is heated at 100 ° for about two 'hours 
with hydrogen cyanide (2 c.c.) and water (5 grams). The yield is 
about 5 per cenL of the hydrazine employed. It crystallises from 
alcohol, melts at about 225° with decomposition, and is insoluble in 
water and only sparingly soluble in benzene and ether but readily in 
hot, dilute hydrochloric acid. The 'hydrochloride crystallises in 
yellowish needles. The nitrate crystallises in yellowish needles and 
is more readily soluble in hot water than the hydrochloride. The base 
reduces alcoholic ammouiacal' silver nitrate solution and yields a 
flocculent nitrosamine which is insoluble in acids and gives Lieher- 
mann’s reaction. 

The compound C 14 H 13 N 3 O 3 is formed when phenyl cyanate is shaken 
with a cold aqueous solution of hydroxy lamina; it is insoluble in 
alkalis and does not reduce Fehling’a solution, even on boiling. 

The compound NHPh'OO'NH'OH is obtained when phenyl cyanate 
is added, drop by drop, to a large excess of hydroxylamine ; it melts 
at 140°, is soluble in alkalis, and reduces Fehling’s solution. 

Phenylhydroxyihiocarhamide, NHPh’CS*NH‘OH, is obtained when 
phenylthiocarhimide is shaken with a well-cooled aqueous solution of 
hydroxylamine in excess (compare SchifE, this Journal, 1876, ii 285). 
It in a colourless, crystalline compound, melts at 108° with decompo¬ 
sition, and dissolves unchanged in cold alkalis; on boiling the 
alkaline solution, it is completely decomposed and large quantities of 
phenylcyanamide are produced. 

The compound COIS(N 3 H 3 Ph )2 separates in colourless crystals when 
carbonyl sulphide is passed into an ethereal solution of phenylhydra- 
zine; it is decomposed at 100 °, yielding hydrogen sulphide, ammonia, 
aniline, diphenylcarbamide, and diphenylcarbazide. 

Diphenylcarbazide melts at 163—164°, that is 12 ° higher than stated 
by Slannerand. Ruhemann (Trans., 1888,551),anddissolves in alcoholic 
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potash -with a red coloration, being thereby converted into the com - 
pound Ci 3 Hii>lSr 40 , which crystallises in reddish-yellow needles melting 
at 157^ with decomposition. 

The compound NHPii‘!NH*COOBt is formed when phenylhydrnzine 
(2 mols.) is treated with ethyl chloi’ocarbonate ; it melts at 86—87°, 
distils with partial decomposition, and is converted into the corre¬ 
sponding azo-compound by mercuric oxide. 

Carbonyl chloride reacts energetically with phenylhydrazine in 
ethereal solution, yielding diphenylcarbazide (m. p. 163—164°), 
phenylhydrazine hydrochloride, and a compotfnd of higher melting 
point. F. S. K. 

Action of Hydroxylamine on TMocarbimides. By F. Tiemann 
(Her., 22,1939—1940; compare preceding abstract).—Hydroxylamine 
reacts with thiocarbimides in aqueous solution at the ordinary tempe¬ 
rature, yielding monosubstituted hydroxythiocarbamides. 

Phenylhydroxythiocarbamide,HHPh*CS*N'H*OH, melts at 106°, (Zoc. 
cit.), ihe corresponding or^/ioZoZ-w-t/Z-derivative, CeHiMe'NH'CS’NH-QH, 
at 92°, and a-naphthylhydroxythiocarbamide, CioH 7 ‘NH*CS*NH*OH, 
at 116°. 

The hydroxythiocarbamides of the fatty series seem to be less 
stable. 

Monosubstituted hyclroxythiocai’bamides are decomposed when 
heated, either in the dry state or in solution, yielding sulphur, water, 
and a monosubstituted cyanamide. Orthotolui/lcyanaTydde melts at 77°, 
the corresponding a-wapZi/%Z-derivative at 133°. 

The substituted thiocarbamides obtained by treating «-alkyl- 
derivatives of hydroxylamine with thiocarbimides are much more 
stable, but when their aqueous solutions are boiled for a long time 
they are decomposed into sulphur, cyanamide, and the corresponding 
alcohol. 

Phe'yiylmeilioxytJiiocarha^nidey HHPh’OS*NH’OMe, melts at 116°, 
the corresponding derivative, NHPh'OS*HH*OEt, at 103°, and 

phenylbenzo^eythiocarhamide, NHPh*CS*]SrH*OC 7 H 7 , at 115°. 

Fhevylhenzoxy carbamide^ HHPh’CO’NH’OCtHY, is formed by 
the direct combination of phenyl cyanate (1 mol.) and a-benzyl- 
hydroxjlamine ; it is very stable and is only slowly decomposed by 
boiling hydrochloric acid, yielding <jd-benzyihydroxylamine hydro¬ 
chloride. Fl S. K. 

Action of Chlorosulphonic Acid on Phenyltlaiocarbimide. 
By B. Pawlewski (Ber,, 22, 2200—2202).—When warm phenyl- 
thiocarbimide is treated, drop by drop, with chlorosulphonic acid, a 
yellow compound is formed, hydrogen chloride being liberated in 
considerable quantity, together with a small proportion of sulphurous 
anhydride towards the end of the reaction. On extraction with 
boiling water, the yellow compound yields two substances, one soluble 
and the other insoluble in hot water. 

The insoluble portion of the product has the composition C^HialSr^Ss, 
and is almost certainly identical with Proskauerand SelPs compound 
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Journal, 1877, i, 67). It crystallises in long, 

yellow, prismatic needles, melts at 149—151°, and is readily soluble 
in alcohol, ether, acetic aeid, benzene, chloroform, aniline, &c. 

The portion of the product soluble in water crystallises in large, 
colourless tables, wbicb effloresce in tbe air and fall to powder. The 
crystals have the composition SOaH'CgHi'NOS + HgO; they do not 
melt, but lose water of crystallisation when heated. The compound 
is almost insoluble in alcohol and is sparingly soluble in boiling 
water. W. P. W. 

Etliylene Bases. By S. Gabriel (Ber., 22, 2223—2227).— 
p-AniUdoethyljphthalimidey C 8 H 402 *I^*CH 2 *CH 2 'NHPh, is obtained when 
a mixture of bromethylphthalimide (20 grams) and aniline (15 grams) 
is introduced into an oil-bath heated at 150“; the temperature 
rapidly rises to 180°, and the reaction is complete at the end of 10 
minutes. It crystallises from alcohol in lemon-yellow, pointed 
needles, melts at 99—100°, and has basic properties. It dissolves in 
aqueous alkalis on warming, and the solution on treatment with a 
quantity of acid equivalent to the alkali employed yields a viscid 
resinous precipitate which, on standing for a day, changes into a 
friable, crystalline solid. This compound in all probability consists 
of milldoethylphthalamio acid, C 00 H*G 6 H 4 *C 0 *NH’ 02 H 4 *NHPh, since 
it dissolves readily in acids and bases; it crystallises from alcohol 
as a powder, begins to sinter at 100°, melts at 120—130°, and is slowly 
converted into the phthalimide by boiling with water or alcohol. 

^ JSthylenephenyldiaifiine, NH 3 *CH 2 *OH 2 *NHPh, is formed by boiling 
anilidoethylphthalimide with concentrated hydrochloric acid in a 
reflux apparatus for three hours, cooling, filtering off the separated 
phthalic acid, and evaporating to a syrup. The resulting hydi'o- 
chloride, on decomposition with 33 percent, aqueous potash, yields the 
base which boils at 262— 2641 ° (uncorr.), is miscible with water, forming 
a strongly alkaline solution, and withdraws carbonic anhydride 
from the air with the pi'oduction of a crystalline carbonate. The 
hydrocMoride, 08 Hi 3 lsr 2 ,H 0 l, is neutral towards methyl-orange; the 
hydrochloride, C 8 Hi 2 N 2 , 2 HOl, crystallises in light-green needles; the 
hydrohromide, crystallises from alcohol in long, fiat, 

colourless needles; the picrabe crystallises from acetic acid in fiat, 
yellow tables, and melts at 142—143“; the plaUnochloride forms 
sparingly soluble fiat needles and tables. 

In addition to /J-anilidoethylphtbalimide, a small quantity of the 
diphthalyUdQTiYdi^iirB of diethylenephenyltriamine, 

NPh(C2H4*H:C8H402)2, 

is also formed by the action of aniline on bromethylphthalimide. The 
best yield is obtained by beating a mixture of bromethyiphthaliuiide 
(25 grams) and aniline (9 grams) for an hour at 100°, and then for 
a lik^e period at 180°, dissolving the syrupy product in acetic acid 
(40 C.C.), and boiling with water (100 c.c.) for about five minutes ; the 
insoluble brown precipitate is extracted with alcohol to remove any 
resinous matters, and the yellow residue crystallised from acetic acid. 
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It forms flat, sulplmr-yellow needles, melts at 210—211®, is sparingly 
soluble in alcohol and has feeble basic properties. It dissolves in 
alcoholic potash on warming, and the solution on treatment with 
hydrochloric acid gives a resinous precipitate from which anilido- 
etkylM^phthalamic acid, NPh(C 2 il 4 *NH’ 06 H 4 *COOH) 2 , can be sepa¬ 
rated. 

JDiethylenephenyltrimmne, NPhCCHa'CHo'NHo)^, is obtained by boil¬ 
ing the diphtbalyl-derivative (5 grams) with hydrobromio acid of 
sp. gr. = 1*49 (20 grams) for two hours in a reflux apparatus. It is 
an oil distilling at a temperature above 300*^, is miscible with water, 
combines with carbonic anhydride forming a crystalline carbonate, 
and when heated at high temperatures with hydrobromio (or hydro¬ 
chloric) acid is conveT-ted into a mixture of ethylene phenyldiaraine 
and bromethylamine. The hydrobromide, CioHi7N3,2HBr, is a colour- 
ieSxS, crystalline powder soluble in alcohol; the yicrate crystallises 
from alcohol in long needles, begins to sinter at 190®, and melts at 
200—202° with e:flervescence, W. P. W. 

Selenium Compounds of the Benzene Series. By 0. Cha.bri^ 
{Gompt rend., 109, 18*2—185).—Selenium tetrachloride reacts with 
benzene, and forms selenium subchloride, Se 2 Cl 2 , and mono-, di-, and 
triohlorobenzenes. It also acts on hydrocarbons of the methane and 
ethylene series, and with amylene, for example, yields amylene dichlo¬ 
ride boiling at 143—148°. 

In presence of aluminium chloride, selenium teta'achloride and 
benzene react with formation of cryxStalline selenophenol melting 
at 60°, phenyl selenide, and a red oil, which has the composition 
Se 2 Ph 3 'C 6 H 4 Gl, and boils at 240—250° in a vacuum, 

Selenophenol is insoluble in water, but dissolves in alcohol, and 
the solution gives a white precipitate with mercuric chloride; the 
fused substance is attacked by an aqueous solution of mercuric chlo¬ 
ride. 

Phenyl selenide SePh 2 (this vol., p. 41)), which is the chief product 
of the reaction, is an amber yellow lh|uid, boiling at 227—228° in a 
vacuum; sp. gr. at 20° = 1*450; vapour density % Meyer’s method 
in an atmosphere of nitrogen at 360° = 8*17 (calc., 8*09). Phenyl 
selenide, unlike methyl selenide, does not combine with alkyl iodides, 
and in this respect it resembles phenyl sulphide. With bromine it 
yields dihromaphenyl selenide (CsH 4 Br) 2 Se, whi()h crystallises from the 
alcohol in brilliant, white, hexagonal prisms, melting at 112°. When 
mixed with hydrogen peroxide and hydrochloric acid, and treated 
with a current of air, it yields a white, crystalline, hydroxychloride, 
OfiH 4 ChSe*C 6 H 4 ’OH, which melts at 145°, dissolves in aqueous potash, 
and when treated with nitric acid yields a compound which crystal¬ 
lises in long needles melting at 188°, 

Selenium, unlike oxygen and sulphur, has no action on benzene in 
presence of aluminium chloride. It reacts with zinc ethyl in the cold, 
yielding a white product, which is analogous to zinc mercaptan, and 
is decomposed by dilute hydrochloric acid, with liberation of a com¬ 
pound having a foetid odour similar to that of Wohler’s ethyl hydro- 
selenide. 
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Seleuium, even when heated, has no action on mercury phenyl dis¬ 
solved in benzene, nor on aluminiam phenyl dissolved in xylene. 

0. H. B. 

Action of Phosphonium Iodide on Benzaldehyde, By S. 
Litthaueb (Ber,^ 22, 2144—2148).—When phosphonium iodide 
(10 grams) is digested with benzaldehyde (5 grams) at 100*" for 4 to 
5 hours, a mixture of hydrogen phosphide and hydrogen iodide 
escapes on opening the tube, and a product is obtained consisting of 
three substances, one of which is soluble in water. A h?tter yield is 
obtained when the proportion of benzaldehyde is raised to 13 grams, 
and under these conditions hydrogen phosphide is absent from' the 
gas evolved on opening the tube. 

Benzijljplios'phinio acid, 07 H 7 *P 0 ( 0 H) 2 , forms the soluble con¬ 
stituent of the product. It crystallises from acetic acid in stellate 
groups of prisms, melts at 166®, and is soluble in alcohol,, but insoluble 
in benzene, chloroform, ether, and light petroleum. It liberates 
carbonic anhydride from carbonates. The crystalline diver salt, 
C 7 H 7 *P 03 Ag 2 , was prepared^ 

Nitrohenzylphosjphimo add, NO 2 ’ 07 H 6 ‘P 0 (OH) 2 , obtained by the 
action of fuming nitric acid in the cold, crystallises in yellow needles, 
decomposes without previous fusion at 217°^ and is sparingly soluble 
in ether, soluble in alcohol and much water. 

Dibenzylphnsphinic add, can be separated from the 

product insoluble in water by extraction with aqueous potash, and 
subsequent precipitation with an acid. It crystallises in large, silvery 
scales, melts at 191°, and is insoluble in water, very sparingly soluble 
in ether, chloroform, benzene, and light petroleum, and soluble in 
alcohol. It neither reddens blue litmus-paper, nor liberates carbonic 
anhydride from carbonates. The potassium salt, PCuHuOaK, and 
silver salt, PCi 4 Hi 402 Ag, are described; the methyl salt, P( 07 H 7 ) 20 ’ 0 Me, 
crystallises in tufts of silky prisms, melts at 75°, and is soluble in 
alcohol and light petixileum. 

BmibroJihenzylphosphinic aoid^ P(C 7 H 6 *N 02 )i} 0 * 0 II, obtained by the 
action of fuming nitric acid in the cold, crystallises in yellow cubes, 
melts at 210—212®, and is soluble in acetic acid. 

The third constituent of the pi’oduct, insoluble both in water and 
in alkali, is tribenzylphosphine oxide. W, P. W. 

Mononitrated Hydroxybenzaldehydes and their Methyl 
Ethers. By Tiemann (Bar., 22, 2339—2346).—The author gives 
a resume of the work done on this group of compounds, and shows 
that of the ten possible isomerides of each group, five are known in 
the hydroxy-, and six in the methoxy-group. 

The following table shows our present knowledge of the constitution 
of these compounds :— 
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OH or 

Nitro-hydroxy* 

Nitromethox j benz- 

COH:HOs:OMe. 

benzaldehydes. 
m. p. 

aldehjdes. 

m. p. 

1:3:2.... 

. 110® 

— 

1:4:2 .... 

. — 

— 

1:5:2 .... 

. 126“ 

89® 

1:6:2.... 

. . 

— 

1:2:3.... 

... . 

102® 

1:4:3 .... 

. . 

68® 

1:6:3.... 

. 128® 

104® 

1:6:3.... 

. . 166® 

83® 

1:2:4.... 

. — 

— 

1:3:4.... 

. 142“ 

83-5® 


L. T. T. 

The Pour Isomeric Nitrometamethoxybenzaldehydee. By 
E. Bibcee {Ber., 22, 2347—2364 — The author has carefully 
examined the three nitrometamethoxyhenzaldebydes obtained by the 
action of nitric acid on metainethoxybenzaldehyde. The product of 
nitration is dissolved in boiling benzene, and from this solution 
orthonitrometamethoxybenzaldehyde, [COH : N02:OMe = 1:2:3] 
(m. p. 102®), crystallises out on cooling. The benzene is evaporated 
from the mother-liquor, and the residue distilled in steam, when 
orthonitrometamethoxybenzaldehyde, [COH : OMe : NOa = 1:3:6] 
(m. p. 83°), passes over, and metanitrometamethoxybenzaldehyde, 
[COH : OMe ; NOa = 1 : 3 : 6 ] (m. p. 104®), remains behind, and may 
be crystallised from alcohol. 

The 1:2:3 compound is easily soluble in alcohol, ether, boiling 
benzene, chloroform, glacial acetic acid, and acetone, forms an easily 
soluble hydrogen sodium sulphite derivative, and gives the indigo reac¬ 
tion with acetone and soda. Its osaime is easily soluble in alcohol, ether, 
benzene, chloroform, and alkali, sparingly in boiling water, and melts 
at 170®, The aldehyde is re-formed when the oxime is dissolved in 
caustic soda and sodium nitrite, and then sulphuric acid added. The 
phenylhydrassoTie forms orange needles melting at 134®, and easily 
soluble in alcohol, ether, and chloroform, 

Bimetlwxyindigo, OMe’C 6 H 3 <[^g]>C: is 

formed when a few drops of caustic soda are added to the acetone 
solution of the aldehyde. It crystallises I’rom chloroform in glistening 
blue needles, which duoresce violet in reflected light. It sublimes in 
thin violet scales. When treated in alkaline solution with potassium 
permanganate or silver oxide, the aldeljyde is oxidised to orthonitro- 
metametiwxyhenzoic mid, 00OH : HO 2 : OMe = 1:2:3, which is 
soluble in alcohol, acetone, and boiling water, ciystallises in white 
scales, and melts at 251®. When digested with ammonia, the methoxy- 
group is displace d by NH 2 , and this by the action of potash is again 
displaced by hydroxyl, The hydroxy-acid thus formed is identical 
with that examined and proved to be the 1:2:3 acid by Griess 
(Abstr., 1879, 246). 

The 1:3:6 aldehyde forms an easily soluble compound with sodium 
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hydrogen STilphite. The oasmeis soluble in alcohol, ether, and chloro¬ 
form, and melts at 152°; the plmiylhydrazone forms blood-red prisms 
meltino: at 154°, and soluble in alcohol, benzene, and chloroform. 
Oxidation of the aldehyde in alkaline solution yields the corresponding 
methooGii-acid melting at 132—133°. 

The 1:3:5 aldehyde does not ^ve the indigo reaction,and is scarcely 
Yolatile in steam. The oxime is more soluble than those of the ortho- 
aldehydes, and melts at 148°. The hydrazone crystallises in red 
scales melting at 126°. On oxidation in either acid or alkaline solu¬ 
tions, the aldehyde yields meimiirOTnefahydroxyhmsoic acid, which 
crTstallises in white needles, begins to sublime at 225°, and melts at 
233°. 

Paranitrometamethoxybenzaldehyde (1:3:4) was prepared both 
by Ulrich’s (Abstr., 1886, 60) and Landsberg’s (Abstr., 1887, 483) 
methods. It is volatile in steam, and melts at 63°. The oxime forms 
crystals melting at 93°; the phenylhydrazone flesh-coloured needles 
melting at 103°. The corresponding benzoic acid is spaidngly soluble 
in boiling water, easily in alcohol, chloroform, and glacial acetic acid, 
and melts at 208°. L. T. T, 

Mixed a-Diketones. By H. Muller and H. v. PscHMAim (Ber., 
22, 2127—2133; compare Otte and v. Peehmann, p. 1137).— 
a-Diketones in which the radicle —CO*CO— is united, on the one 
hand with an aromatic, and on the other with a non-aromatio radicle 
are termed by the authors “^mixed” »-diketones. Such compounds 
can be prepared by decomposing the corresponding oxime by boiling 
with dilute sulphuric acid, as already described in the case o? diacetyl 
(Abstr., 1888, 811), but the yield is less satisfactory than in the case 
of the non-aromatic a-diketones. The mixed diketones are yellow, 
oily liquids, which are volatile without decomposition, do not solidify, 
and have a slightly sweet but at the same time powerful odour. 
Unlike the non-aromatic compounds, they are heavier than, and are 
practically insoluble^ in water, but in their reactions with alkalis, 
diazobenzenesulphonic acid, phenylbydrazme, <&c., they closely resemble 
the non-aromatic a-diketones. Under certain conditions, they decom¬ 
pose into an aldehyde and an acid, and in the case of methyl phenyl 
diketone, when treated with potassium cyanide and alcohol by Jonrdan’s 
method (Abstr., 1883, 805), the products obtained are henzaldehyde 
and acetic acid. 

Acetylbenzoyl (w-phenyl-i>fw-dikefcopropaue), COMeUOPh, is ob¬ 
tained frona a-nitrosopropiopbenone (Abstr., 1888, 1087) by boiling 
with 30 to 35 times its weight of 5 per cent, sulphuric acid. It boils 
at 164—165° under a pressure of 116 mm., and at 216—218° under 
the ordinary pressure, has a sp. gr. = 1T041 at 14° (compared with 
water at 4°), and dissolves in about 380 parts of water at 20° forming 
a pale-yellow solution. The hydrazone, crystallises ip 

small, yellow needles, melts at 143—145°, and is readily soluble in 
alcohol, benzene, and chloroform ; the osazona, C 21 H 20 U 4 , forms yellow, 
granular crystals, melts at 104—105°, and is soluble in ether, benzene, 
alcohol, and chloroform; the (aa^hydrazoxinie, 

OH-N:CMe*CPh;iS'-NHPh, 
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obtained by tbe action of pbenylhydrazine on a-nitrosopropiopbenoue, 
crystallises from benzene in white needles, and melts at 202° ; the 
dioxime, OH*N!CMe*OPh!N‘OH, crystallises from dilute alcohol in 
colourless needles, melts at 235—^236°, and is soluble in alcohol and 
ether, insoluble in water, chloroform, and benzene. Acetylbenzoyl 
and toluylenediamine dissolved in ether in molecular proportion yield 

N!OMe . ' . , 

methijlpheiiltoluquinoxaline, OaH 3 Me<^ , which crystallises with 

!N.CPh 


difficulty, melts at 46—48®, and is readily soluble in the ordinary 
solvents, but insoluble in water. When the diketone is treated 
with 20 parts of water and 2 parts of 10 per cent, aqueous potash 
together with a small quantity of potassium ferricyanide, and the 
mixture allowed to remain for 12 lionrs, then heated on a water- 
bath for 15 minutes', and afterwards extracted with hot benzene, 
a substance is obtained (after the evaporation of the benzene), 
which, when warmed with 6 parts of alcohol and 3 parts of dilute 
nitric acid until the colour has become pure yellow, is converted into 
paradiphenylquinone, CeHaOaPha. This crystallises from acetic acid 
in orange-yellow scales, melts at 214°, dissolves in concentrated sul¬ 
phuric acid with a reddish-violet colour, and is sparingly soluble in 
most solvents. On reduction with zinc-dust and acetic acid, it yields 
the corresponding quinol; this crystallises from dilute alcohol in 
colourless cubes, melts at 218—219°, and on oxidation with ferric 
chloride forms first a dark-green quinbydrone, and finally para- 
diphenylquinone. 

Propionylhenzoyl (aj-phenyl-«w-diketobutane) COEt*COPh, is ob¬ 
tained by the hydrolyvsis of nitrosohutyrophenone. It is a viscid, 
yellow oil, which boils at 238—240°, has a powerful odour, is readily 
volatile with steam, and is almost insoluble in water. Although stable 
when pure and preserved in well-closed vessels, it decomposes when 
moist, particularly in ethereal solution, with the formation of benzoic 
acid and an aldehyde, probably propaldehyde, 

Pkenyldiacetyl (cu-phenyl-ct-z^-diketobutane), COMe’OO-OHjjPh, is 
px’epared by boiling nitrosobenzylacetone with 30 to 40 parts of 10 per 
cent, hydrochloric acid, and f part of ferric chloride for 30 minutes 
in a reflux apparatus, and steam-distilling the product. It is a 
thick, yellow oil of honey-like odoui% boils at 175—176°, and has a 
sp. gr. = 1‘0721 at 14° (compared with water at 4®). The osazone, 
crystallises from alcohol in colourless, silky, flat needles, and 
melts at 172--173®. W. P. W. 


Orthotolyl-p-imidobntyiic Acid. By B. Pawlewski (Per., 22, 
2203),^—Orthotolyl-jS-imidobutync acid (compare Knorr, Abstr,, 1884, 
1198), 0eH4Me-N:OMe*CH2^0OOH, crystallises in long, prismatic 
needles, melts at 110—112°, resolidifies at 85—87°, has a ap. gr. = 
1*242 at 20° (compared with water at 20°), and is soluble in alcohol 
and hot water, but almost insoluble in cold water. W. P. W. 
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Action of Orthocyanobenzyl Chloride on Ethyl Sodaceto- 
acetate. By S. Gabriel and J. Hausmann (Ber., 22, 2017—2019).— 
Ethyl orthocyanohenzylacetate, ON*C 6 H 4 'CH 2 'OB[ 2 'COOEfc, is obtained, 
together mth very small quantities of ethyl diortliocyanobenzylaceto- 
acetate, when ethyl sodaeetoaoeiate is warmed with orthocyanobenzyl 
chloi'ide in alcoholic solution. It crystallises from hot methyl alcohol 
in colourless needles and plates, melts at 98—99®, and is readily 
solnhle in most ordinary solvents. It dissolves unchanged in cold 
concentrated hydrochloric acid, hut when the solntion is kept for some 
time, or warmed, it isdecomposedinto at-hydrindone, carbonic anhydride, 
alcohol, and ammonia. 

Ethyl diorthocyanohenzy lacetoacetate^ C Ac( OH 2 *CrH 4 * ON") o* CO OH, 
crystallises from alcohol in colourless prisms, melts at 120*^, and is 
readily soluble in the ordinary solvents. 

CO 

x-JSydrindone, CaHi^Qg. 1>0H2, crystallises in rhombic plates, 

melts at 40**, boils at 243—245°, and is very readily soluble in all the 
ordinary solvents. It has a peculiar odour and a bitter taste j it 
dissolves unchanged in cold concentrated hydrochloric acid and 
with hydriodic acid (b. p. 127®) it yields a crystalline compound 
which is decomposed by water. (Compare next abstract.) 

F. S. K. 


Action of Ortbocyanobeuzyl Chloride on Etbyl SodomaJonate. 
a-Hydrindone. By J. Hatjsmaot (Ber., 22, 2019-~2026).— Ethyl 
disorthocyanohemyhnalonatey C(CEr2'08H4‘ON)2(COOEt)2, is formed 
together with ethyl cyanobenzylacetate (m. p.> 98°; see preceding 
abstract) when orthocyanobenzyl chloride is warmed with ethyl malo- 
Bate in alcoholic solution; the two compounds can be separated by 
extracting the crude product with cold hydrochloric acid. It crystal¬ 
lises from alcohol in prisms, melts at 86°, and is readily soluble in the 
ordinary solvents. 

u-Eydrindoneoxime, crystallises from alcohol in 

colourless needles, melts at 146°, and is soluble in alkalis. The 
hydrazone^ Ci 5 Hi 4 N 2 , crystallises from alcohol in colourless prisms, 
turns brown at 120®, and melts at a somewhat.higher temperature; it 
dissolves freely when boiled with most of the usual solvents, and it 
gradually decomposes on exposure to the air. 

A compound, OigHuN, probably orthobenzyleneindole, is formed 
when hydrindonehydrazone is boiled for a few minutes with concen¬ 
trated hydrochloric acid. It crystallises from alcohol in colourless, 
rhombic plates, and from benzene in needles; it softens and is partially 
decomposed at about 235°, and it is only sparingly soluble in boiling 
ether, alcohol, or benzene. 

A compound, (CaH8)», probably triorthohenzylenebenzene, is obtained 
when hydrindune is heated at 100® for three or four hours with con¬ 
centrated hydrochloric acid. It crystallises from boiling cumene or 
nitrobenzene in small, yellowish needles, does not melt below 280°, 
and is almost insoluble m most ordinary solvents. When,treated with 
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cliroiaic acid in boiling glacial acetic acid solution, it yields a com- 
})ound which crystallises in slender, lemon-yellow needles. The same 
Compound, (CgHe)^, is obtained, together with small quantities of an 
oil, when hydrindone is heated at 230° with hydriodic acid and amor¬ 
phous phosphorus, or when it is distilled over zinc-dust. 

Diohlorindene, CglleCh, is formed when hydrindone (2 grama) is 
heated with phosphoric chloride (6*4 grams); it crystallises from 
methyl alcohol in colourless prisms, melts at 29^, and dissolves freely 
when boiled with most of the ordinary solvents. 

Dihromhydrmdone, CgHeBroO, prepared by treating hydrindone 
(1*3 grams) with bromine (3*2 grams) in chloroform solution, crystal¬ 
lises from alcohol in colourless prisms, melts at 133—134°, and 
dissolves freely in most ordinary solvents when warmed therewith. 

F. S. K. 

Derivatives of ParahydroxypHenylacetiG Acid. The Ethereal 
Oil of White Mustard. By H. Salkowski (Her., 22, 2137—2144). 
—Parahydroxyhenzyl cyanide, OH-C 6 H 4 ‘OH 2 *CN', is best prepared by 
gi'adually adding the calculated quantity of sodium nitrite in aqueous 
solution to a boiling and strongly acid solution of paramidobenzyl 
cyanide; the yield amounts to 85 per cent, of that theoretically pos¬ 
sible. It forms triclinic crystals, agreeing in their crystallographic 
characters with those of the nitrile obtained by Will and Lauben- 
heimer from the sinalbin present in white mustard seed (Abstr., 1880, 
265), melts at 69—70°, and boils at 330*5® (thermometer in vapour) 
under a pressure of 756*5 mm. On methylation, it yields paramethoxy- 
benzyl cyanide, OMe'OeHi'CByON, which boils at 286—287® (ther¬ 
mometer in vapour) under a pressure of 761 mm., has a sp. gr. = 
1*10013 at 0°, 1*09346 at 8*5®, 1*08685 at 16*8“, 1*08485 at 19*5°, and 
1 *08454 at 20° (compared with water at 4°), and gives a coefficient 
of refraction nj) = 1*53175 at 16*8°, and a dispersion % — wd = 
0*0118862. 

Farahydroxyphenylacetamide, obtained by heating ethyl para- 
hydroxy phenylacetate with aqueous ammonia, crystallises in large, 
colourless scales, and melts at 175°, Farawethoxyphenylacetamide, 
OMe’GsHi-GHa'CONHa, prepared by the hydrolysis of the cyanide 
with strong sulphuric acid, crystallises from alcohol in lusti'ous scales, 
melts at 188—189°, and is spaiingly soluble in cold alcohol, insoluble 
in water. 

Methyl parahydroxypJie^'iylaoetnte is an oily liquid with a peculiar, 
slight, persistent odour; it boils at 810° (thermometer in vapour) 
under a pressure of 760*5 mm., has a sp. gr. =: 1*19477 at 0®, 1*18668 
at 10°, and 1*17863 at 20° (compared with water at 4°), and gives a 
coefficient of refraction n-o = 1*5338 at 18*5°, and a dispersion 
^ =: 0 0117132. The ethyl salt boils at 314“ (thermometer in 

vapour) under a pressure of 760*5 mm., has a sp. gr. = 1*13856 at 0°, 
1*13047 at 9*5°, and 1*12255 at 18 5° (compared with water at 4°), 
and gives a coefficient of refraction wd == 1*5183 at 20°, and a disper¬ 
sion % — «i> = 0*01071, 

Fmahydroxyhenzylamine, OH*C 6 H 4 *CH 2 ’NH 2 4* H^O, can be pre¬ 
pared by heating paramethoxyphenylacetamide with bromine and 
alkali by Hofmann’s method, and subsequently eliminating the methyl- 
TOli. LYI. 4 k 
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group by beating tbe product either with hydriodic or strong hydro- 
chloric acid at 130°. The yield is poor, the chief product obtained 
by the action of bromine and alkali on the cyanide being hromofiircb-- 
wetJioxy^Jie^'iylacetic acid. OMe'OeHaBrCHa’OOOH, which crystal¬ 
lises in colourless scales, melts at 114—115°, and is almost insoluble 
in water, readily soluble in alcohol. A second method of preparation 
consists in treating a hot and strongly acid solution of paramido- 
benzylamine (Amsel and Hofmann, Abstr., 1886, 698) with the 
calculated quantity of sodium nitrite. Parahydroxjbenzylamine 
crystallises in lustrous, rhombic tables, and melts at 9*5° with 
effervescence. The hydrochloride, CvHsHOjHOl, crystallises in large, 
lustrous tables, and is readily soluble in water and alcohol, and the 
iplatimchhride, (C 7 H 9 HO) 2 ,H 2 PtCl 6 -f SHgO, crystallises in stellate 
groups of flat needles. 

Farahydroxyhenzylthiocarhimicle, OH*C 6 H 4 *CH 2 'NOS, is obtained 
by adding carbon bisulphide to an alcoholic solution of parahydroxy- 
benzylamine and subsequently treating it with a solution of mercuric 
chloride. It has all the properties of, and is identical with, white 
mustard oil, has a burning taste, dissolves in dilute alkalis, and is 
insoluble in water. 

Paramidobenzylamine can be prepared by Gabriel’s method (Abstr;, 
1887, 1037) from paranitrobenzyl chloride by gently heating it with 
potassium phthalimide. The resulting 'paranitrohensylfhilialimide 
crystallises from acetic acid in yellow prisms, melts at 174—175°, and 
when heated at 190° with faming hydrochloric acid is converted into 
paramidobenzylamine and phthalic acid. In addition to the platino- 
chloride, (C7Hiohrii,2H01)gPtCl4, described by Amsel and Hofmann 
{Ber., 19,1288), paramidobenzylamine yields a second salt, 

07HloSr2>-S2PtCl6 + H 2 O, 

crystallising in golden-yellow needles. W. P. W. 

Pyranilpyroic Acid and Mesaconilic Acid. By A. Beisseet 
(Ber., 22, 2281—2298).—In reply to the criticisms of Anschutz 
(Abstr., 1888, 1092) and Anschutz and Hensel (this voh, p. 258), the 
author points out that in his previous work (Abstr., 1888, 694) he 
has regaj’ded pyranilpyrolactone and Gottlieb’s citraconanil as iden¬ 
tical (compare Michael, Amer. Ghem. J., 9, 180), and employed the 
former in the preparation of the oxidation-product and the latter in 
that of the reduction-products there desacdbed, whereas later investiga¬ 
tion shows that the two compounds are distinct. It follows, therefore, 
that the so-called reduction-products of pyranilpyrolactone arc in 
reality those of citraconanil, as Anschiitz has pointed out (loo. ciL). 
The opinion expressed by Anschutz, that pyranilpyroic acid is actually 
mesaconilic acid (Abstr., 1888, 1092) is, howevoi*, erroneous, and 
there can be little doubt that in his investigations he employed the 
acid obtained by the condensation of aniline with oitraoonio acid or 
anhydride. A comparison of the properties of these substances shows 
that, whereas pyranilpyroic acid decomposes partially on drying at 
100 °, dissohes very sparingly in dilute alcohol, crystallises in small, 
and slightly coloured needles, melts at 166°, and forms an indistinctly 
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crystalline silver salt; mesaconilic acid is stable at 100°, separates 
from ether alcohol in white crystals which in the moist state readily 
become bright-red, melts at 175°, and forms an nncrystallisable silver 
salt. Moreover, pyranilpyrolactone crystallises from dilute alcohol 
in colourless, slender, matted needles, melts at 96°, and is extremely 
soluble in alcohol, sparingly soluble in water, whilst citraconanil 
crystallises from dilute alcohol in pale-yellow, long, brittle needles, 
melts at 98°, and is readily soluble in strong alcohol, but practically 
insoluble in water. The difference between the two substances is 
further illustrated by a comparison of the products obtained from each 
by oxidation and reduction. 

A repetition of the oxidation of pyranilpyroio acid with potassium 
permanganate leads to results similar for the most part to those 
pi'eviously described. The oxidation-products consist of oxanilic acid, 
which crystallises in lustrous scales or silky needles melting at 
149—150°, and anilosuccinic acid, which forms yellowish, lustreless, 
crystals melting at 151—152°. The lustrous crystals of anilo¬ 
succinic acid previously described must therefore have contained 
some oxanilic acid. When heated at 100°, anilosuccinic acid is con¬ 
verted, as stated, into /3-anilopropionic acid with the elimination of the 
theoretical quantity of carbonic anhydride; the acid so obtained melts 
at 153°, and corresponds in its properties with the acid previously 
described. Mesaconilic acid, on the contrary, requires less potassium 
permanganate by one-third for its oxidation, and yields oxanilic acid 
as sole product. 

On reduction with zinc-dust in acetic acid solution, pyranilpyroio 
acid decomposes with the formation of carbonic anhydride, aniline, 
and a small quantity of a liquid acid consisting probably of either 
butyric or isobutyric acid. Mesaconilic acid, on the other hand, is 
reduced in the way described by Anscbiitz, and the author admits 
that the substances termed by him dibydropyranilpyrolacfcone, deoxy- 
pyranilpyroio acid, and bromodeoxypyranilpjrroic acid, are pyrotartario- 
anilide, pyrotortaric-anilic acid, and pyrotartaric-parabromanilio acid 
respectively. When pyrotartaric-anilic acid is brominated at the 
ordinary temperature with an aqueous solution of bromine, no tri- 
bromanilide, contrary to tbe statement of Anschutz and Hensel, is 
formed, and the pyrotarlaric-parabromanilic acid obtained melts at 
165° and not at 158—158’5°. 

The condensation compound obtained from citraconanil and pbeuyl- 
hydrazine has been already described (Abstr., 1888, 695), With 
pyranilpyrolactone, phenylhydrazine yields a compound, OivHnNgOja, 
which crystallises in small, white needles, melts at 158—159°, and 
agrees in its properties with the so-called phenylhydrazide of citra¬ 
conanil. When boiled with aqueous potash, this compound, prepared 
by either method, is converted into a substance which crystallises 
-foom dilute alcohol or water in needles, melts at 183°, and is insoluble 
in alkalis and acids. The constitution of this compound, and of the 
substances formed by the action of phenylhydrazine on lactones, will 
form the subject of a later communication. W. P. W. 


4 X; 2 
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Constitution of Benzeae. Beduction-products of Tere- 
pMhalic Acid. By A. t. Baeyer. Part II {Annalen, 251, 257— 
311).—In the first part of this research (Abstr., 1888, 1069) the 
author has demonstrated that all the redaction-products of tere- 
phthalic acid exhibit the character of saturated or unsaturated fatty 
acids. They do not resemble benzene-derivatives. The unsaturated 
hydroterephthalic acids contain single and doable linkings. All the 
10 hydro-acids which are theoretically possible have been pi’epared.* 
The dihydroterepthalic acid, previously described (Abstr., 1888, 
1072) as the primary product of the redaction of terephthalic acid by 
so hum amalgam, is really the result of a secondary reaction, namely 
th i action of sodium hydroxide on A* ‘ ® dihydrotei'ephthalic acid. If the 
free alkali is neutralised by carbonic anhydride, during the operation 
of reducing the terephthalic acid, the A^'^ dihydro-acid can be isolated. 

The constitution of the A^-® acid, COOH*HC<:(Qj^‘.QQ)>CH’OOOH,is 

based on the following facts. The acid is not attacked by sodium 
amalgam at the ordinary temperature. It unites directly with four 
atoms of bromine. Two of the hydrogen-atoms are loosely attached 


^ The author gives the following scheme for the constitutions and nomenclature 
of the 10 possible hydroterephthalic acids:— 
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to the rest of the molecule. It is transformed into the ® dihydro¬ 
acid by boiling with water, and into the ^ acid by a boiling solution 
of sodium hydroxide. 

The A^‘® dihydro-acid exists in two modifications differing in 
solubility and in melting point; these different modifications are 
geometrical isomerides. 

JDihi/droterepJhtJiaUc acid is deposited from its solution 
in ethyl acetate in monoclinio prisms, a ih i c •=■ 0*98203 : 1 : 1*0188, 
P =:= 78® 2', It is moderately soluble in ether, but it requires 310 parts 
of cold water for complete solution. The barium salt crystallises in 
plates and is freely soluble in water; the microscopic prismatic 
crystals of the cadmium salt are less soluble. The silver salt forms 
quadratic prisms. A warm solution of the acid readily reduces silver 
nitrate. This reaction and the oxidation of the acid to terephthalic 
acid by an alkaline solution of potassium permanganate distinguish 
this compound from all other reduction-products of terephthalic acid. 
The methyl salt melts at 77® and unites with bromine, yielding a 
dibromide and a tetrabromide. Exposure to a temperature of 100° 
for six hours converts the methyl salt into methyl terephthalate. 

A®’^ JDihydToter&phtlialic acid is extracted from the mother- 
liquor from which the cistrans-isomeride has been deposited, by 
agitating it with ether. The two geometrical isomerides closely 
resemble each other in their chemical properties, but the cis-acid and 
its salts are distinguished from the corresponding cistrans compounds 
by the greater solubility of the former. 

The dihydroterephthalic acid is formed when the A^'*^ dihydro¬ 
acid is boiled in water, and it is converted into the A^‘^ acid by the 
action of sodium hydroxide. Sodium amalgam at the ordinary 
temperature reduces the A^ * ® dihydro-acid to A^ tetrahydroterephthalic 
acid. Any changes which increase the acid character of the carboxyl- 
gronp in a non-saturated compound also facilitate tbe reduction of 
the donble linkings in the compound. The existence of the unstable 
^-y-double linking in the methyl salt of the A^‘® dihydroterephthalic 
acid accounts for the fact that this crystalline substance spontane¬ 
ously changes into a resinous mass. 

A^‘‘* dihydroterephthalic acid has been previously described {loc, cit.). 
It unites with hydrobromic acid yielding paradibromohexahydrotere- 
phthalic acid. When A^*^ dihydroterephthalic acid is treated with 
sodium amalgam at the ordinary temperature the greater part of the 
acid remains unchanged, but a small quantity of the two geometiical 
isomeric tetrahydrotei^ephthalic acids (A*) is formed. 

Alcoholic potassium hydroxide converts aaJ dibromohexahydrotere- 
phthalic acid (Abstr. 1888, 1074) and the dibromide of the A® tetra- 
hydro-acid into A^ ‘ * dihydroterephthalic acid. This compound unites 
with ^ hydrobromic^ acid to foim a dibromhexabydro-acid, which 
contains the bromine atoms in the ortho-position. Under similar 
conditions the A^'* dihydro-aoid yields a para-compound. The 
dihydro-acid is easily reduced by sodium amalgam, or by zinc-dust 
and acetic acid, forming both the geometrical isomeric forms of A® 
tetrahydroterephthalic acid. It appears probable that both the 
double linkings are simultaneously attacked, and a hydrogen-atom 
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attaclies itself to each of the carbon atoms united to a carboxyl-group, 
and a new double linking is formed between the two )3-carbon-atoms. 
An analogous change occurs on the reduction of dicbloromuconic 
acid to bydromuconic acid. The dihydro-acid is transformed into 
the ^ acid by the action of a boiling solution of sodium hydroxide. 
The barium salt of the acid is soluble in hot water, and is 
deposited from the solution in glistening needles, on cooling. The 
acid is rapidly oxidised by an alkaline solution of potassium perman¬ 
ganate. The methyl salt is soluble in ether and in light petroleum. It 
crystallises in monoclinio plates, a : 5 : c = 2‘2408 : 1 : 3*5907, p = 
87® 13'. Hydrobromic acid slowly attacks the methyl salt and forms 
2 : 3 dibromhexahydroterephthalic acid. On reduction with zinc- 
dust and acetic acid, the dibromo-derivative yields A^ tetrahydrotere- 
phthalic acid. This acid can also he prepared by the reduction of 
the A^ = ® or A^ ‘ ® dihydro-acid, Tetrahydroiere^hihalh acid 

melts at about 220®, and is much more soluble in water than the 
isomeric A^ acid. The barium and cadmium salts are also more 
soluble than the corresponding salts of the isomeric acid. The 
methyl salt is crystalline. It melts a little above 0®. The amide 
forms quadratic needles, a : c = I : 2’1505. A® Tetrahydrotere- 
jpMhalic acid is soluble in 37 parts of cold water, and melts between 
150® and 155®. The barium, cadmium, and silver salts are amorphous. 
The methyl salt is a liquid. In their chemical behaviour, the two 
geometrical isomerides exhibit the closest possible resemblance ; they 
are both converted into A^ tetrahydroterephthalic acid by boiling with 
sodium hydroxide solution. 

The following table shows the solubility of the different acids, and 
it also gives the melting points of the methyl salts of these acids 


Parts of cold 
water required 


Hexahydroterephthalic acid,....... 

to dissolve 

1 part of acid. 
1,000 

M, p. of 
methyl salt. 
71® 

6} tetrahydroterephthalic acid (la- 
position) .. 

4,000 

39' 

A® tetrahydroterephthalic acid (lj3- 
position) ... 

600 

about 3® 

A' * ® dihydroterephthalic acid (25t-posi- 
tions).... 

19,000 

85“ 

6}' * dihydroterephthalio acid (2a-posi- 
tions) ..... 

17,000 

130° 

A'*® dihydroterephthalio acid (l«-and 

lj3-position). 

A^*® dihydroterephthalic acid (2)3-posi- 
tions) *... 

2,400 

40' 

300 

77' 

Terephthalic acid.................. 

67,000 

140' 


It appears from this table that a double linking in the ^-position 
diminishes, and a double linking in the ^-position increases the solu¬ 
bility of the acid in water. The ^-position tends to raise and the 
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to lower the melting point of the methyl salts of these acids. The 
constitutional formula for benzene proposed by Claus is no longer 
tenable in the light of the results of this research ; but the new facts 
can be explained either by Dewar’s, Kekule’s, or the central formula 
for benzene. The author now withdraws his objection to Eekule’s 
benzene formula, which was based on the resistance benzene ofered 
to oxidation with permanganates, as he finds that the double linking in 
phenanthrene resists oxidation by permanganate, whilst the double 
linking in stilbene does not, W. 0. W. 

Action of Phosphorus Pentachloride on Ethyl Succino- 
suceinate. By S. Levy and A. Curghou (Ber., 22, 2106—2114).— 
In addition to paradichlorodihydroterephthalic acid (compare Abstr., 
1888,840), dihydroxyterephthalic acid is also formed by the action of 
phosphorus pentachloride on ethyl succinosuccinate, and constitutes 
about one-third of the product. 

Paradichloroterephthalic chloride, C 6 H 2 Cl 2 (COCl) 3 , is obtained when 
a mixture of paradichlorodihydroterephthalic acid with 2 molecular 
proportions of phosphorus pentachloride is allowed to remain in the 
rold until the evolution of hydrogen chloride has ceased, and then 
heated in a water-bath for about six hours to complete the reaction. 
/The resulting chlorides of phosphorus are removed by distillation, and 
the residual syrupy liquid heated at 275—295°, at which temperature 
decomposition takes place with the elimination of hydrogen chloride, 
and a liquid distils over which solidifies in the receiver, and consists 
of a mixture of paradichloroterephthalic chloride with a very small 
quantity of an acid readily soluble in water and alkalis, but insoluble 
in light petroleum. The separation is efiected by extracting the 
chloride with light petroleum, from which it crystallises in colourless, 
strongly refractive, monoclinic prisms, a : 5 : c = 1*8450 : 1 : 2*4024, 
^ = 101° 55', melting at 80*5—81°. The amide, C6H20l2(CONHa)a, 
crystallises from water in colourless needles, does not melt at 300°, is 
insoluble in benzene and carbon bisulphide, and very sparingly 
soluble in boiling water. 

Methyl pamdichloroterephthalate (Abstr., 1888, 1091) is formed 
when paradichloroterephthalic chloride is warmed with methyl alcohol. 
It is also obtained when a mixture of methyl paradichlorodihydro- 
terephthalate with 2 molecular proportions of phosphorus penta« 
chloride is digested on a water-bath for about eight hours, then 
heated at a higher temperature to remove the chlorides of phosphorus 
by distillation, and finally further heated at 270°, at which tempera¬ 
ture the methyl salt distils over and can be purified by crystallisation 
from light petroleum. Prepared in either of these ways, it is found 
to melt at 136°, and not at 131-—132° as previously stated (loc. cit). 

When paradichlorodihydroterephthalio acid (10 grams), dissolved 
in the requisite quantity of aqueous soda of sp. gr. = 1*12 and the 
solution diluted with water (100 c.o.), is treated with 4 per cent, 
sodium amalgam (170 grams) in large pieces at a time, it is reduced 
to Baeyer’s dihydroterephthalic acid (Abstr., 1888,1072 ; compare 
preceding Abstract). The yield of this acid is greatly influenced by 
the duration of the reduction, the best yield, about one-sixth part of 
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the paradichlorodihydrotereplit.lialic acid employed, being obtained 
when the reduction is effected as rapidly as possible by introducing 
the "PV'hole of the amalgam at once into the alkaline solution of the 
chlorinated acid. Salicylic acid and a chlorinated compound which has 
not yet been obtained in a state of purity are also formed in the 
reduction of the chlorinated acid. W. P, W. 

Reduction-products of Hydroxyiiereplitlialic Acid. By A. 
Baeter and P. Tutein (Per., 22, 2178—^2189).—Terephthalic acid is 
best prepared by converting paratoluidine into the corresponding 
nitrile by Sandmeyer’s method, hydrolysing this with sulphuric acid 
diluted with one-third its volume of water, and oxidising the resulting 
paratoluic acid with a 10 per cent, solution of potassium perman¬ 
ganate. The conversion into hydroxy terephthalic acid is best effected 
by a modification of JBurckhard’s method (this Journal, 1877, ii, 836), 
terephthalic acid (20 grams) being nitrated with a mixture of fuming 
nitric acid free from nitrous acid (150 grams) and ordinary fuming 
sulphuric acid (225 grams), the nitro-acid (20 grams) reduced by 
suspending it in concentrated hydrochloric acid and adding tin 
(20 grams) ; the amido-acid produced is then diazotised and broiled 
with water, and the resulting hydroxyterephthalic acid purified by 
conversion into its dimethyl salt which is finally saponified with dilute 
aqueous soda. 

Tetmhydrohydroxyter&pktJialic add^ 

COOH-C<g^~^^=>OH-COOH, 

or COOH*CH<[q 0 “ Qg“]>OH‘COOE[, is obtained when a solution of 

hydroxyterephthalic acid (2 grams) in the requisite quantity of 
n.queous soda is diluted with 30 to 40 times its volume of water, cooled 
in ice and treated with 3 per cent, sodium amalgam (40 grams) until 
it is no longer fluorescent, and is not precipitated on acidification with 
dilute sulphuric acid; the acidified solution is then extracted with 
ether, and the ethereal solution concentrated to the crystallising point. 
The yield amounts to more than 50 per cent, of that theoretfieally 
possible. It crystallises in pale yellow, granular crusts, is readily 
soluble in alcohol, ether, and aqueous sodium carbonate,^ less soluble 
in cold water, gives a bluisb-violet colour with ferric chloride, and 
decomposes with the evolution of carbonic anhydride when boiled 
with water. The methyl salt, 08H8O(0OOMe)2, crystallises in stellate 
groups of feathery needles, melts at 75—77*', is soluble in methyl 
alcohol, chloroform, and aqueous alkaline carbonates, and yields a 
violet colour on addition of ferric chloride to its solution. 

MetahetohemhydrolenzoiG acid, is 

formed when tetrahydrabydroxyterephthalic acid is heated at 
115—120®, but could not be obtained in a crystalline form. Its solu¬ 
tion in water is not coloured by the addition of ferric chloride. The 
sodium salt, C 8 H 20 *C 00 Na, obtained by boiling an aqueous solution of 
tetrahydrohydroxyterephthalic acid until the evolution of carbonic an¬ 
hydride ceases, and then neutralising with sodium carbonate, crystal- 
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lises in yery hygroscopic, slender needles. The oxime^ CTHtoOa'N'OH, 
prepared by adding powdered tetrahydrohydroxyterephthalic acid to 
a concentrated solution of hydroxylamine hydrochloride, and gently 
warming nntil the evolution of carbonic anhydride ceases, forms 
small, colourless, regular crystals, melts at 170° with decomposition, 
and is soluble in hot water and alkaline carbonates. The ^hemjU 
Jiydrazone, C 7 Hio 02 'K 2 HPh, formed by adding powdered tetrahydro¬ 
hydroxyterephthalic acid to an aqueons solution of phenyl hydrazine, 
and heating in a water-bath, until carbonic anhydride is no longer 
evolved, is a bright yellow, finely granular powder, melts at 125°, is 
readily soluble in alkaline carbonates, does not form an azo-compound 
but is resinified on treatment with alcoholic ferric chloride, and when 
warmed with mineral acids loses a molecular proportion of ammonia 
and is converted into tetrahydrocarha^olecarhoxylic acid, 

5^“>06H,-COOH. 

This compound melts at 230°, is crystalline, dissolves in alkaline 
carbonates, and decomposes when heated above its melting point with 
the formation of products which have a faecal odour, and give a red 
colour to a pine-shaving moistened with hydrochloric acid. The 
{yijmJiydnn, C 7 Hn 03 ‘CN, prepared by treating a mixture of ketohexa- 
hydrobenzoic acid and potassium cyanide cooltd in a freezing mixture 
with fuming hydrochloric acid, crystallises in colourless, hard, mono- 
dinic prisms, melts at 130—140°, is soluble in alcohol and ether, and 
when saponified with concentrated hydrochloric acid is converted into 
the corresponding acid, 06 H&O(C 00 H) 2 , which forms 

hard, granular crystals, and is soluble in alcohol. 

Benzoxyterepkihalio acid, CH2ph'0‘C6H3(C00H)2, is obtained by 
boiling an alcoholic solution of benzyl chloride and the sodium salt 
of methyl hydroxyterephthaiate in molecular proportion for six 
hours, and saponifying the resulting methyl benzoxyterephthalate 
with a solution of potassium hydroxide in methyl alcohol. It crystal¬ 
lises in lustrous, slender needles, melts at 230—240°, is soluble in 
alcohol and insoluble in water, and does not give a colour reaction 
when treated with ferric chloride. W. P. W. 

Paracarboxyhydrocinnamic Acid, Bj 0. Widhan (Ber., 22, 
2272—^2274),— Baracarhoxyhydrocinnamic acid, 

OOOH-OflHa'OHa-OHa-COOH, 

is obtained when cumenylpropionic acid is boiled with a mixture of 
nitric acid (sp. gr. = 1*2) with twice its volume of water until com¬ 
pletely dissolved. It crystallises in small, colourless nodules, melts 
at 277—278° with sublimation, and dissolves slowly but in largo 
quantity in boiling water and alcohol. On nitration with a mixture 
of 10 parts of fuming nitric acid and 20 parts of concentrated 
sulphuric acid, it yields mtroparacarbomjhydrocinnamio add, 
OOOH.CeH3(NO,)-OH*-OH,-OOOH [COOH : ^63 : OHj-OHj-COOH 
= 1:3:4], which melts at 191—192°, does not crystallise well, and 
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is readily solable in methyl and ethyl alcoiiols, and in boiling water 
and 50 per cent, acetic acid, but is insoluble in benzene. 

Hydrocarhostynlcarhoa^yliG acid) OgHeNO'COOH [OOOH = 2], is 
prepared by reducing the nitro-acid with ferrous sulphate. It ciys- 
tallises in lustrous scales, melts at about 280°, and is insoluble in 
boiling benzene, and very sparingly soluble in boiling methyl or ethyl 
alcohol or boiling water. Its wethyl-solt, CoHsNO'OOOMe, forms 
large, yellow crystals, or thick tetragonal tables, melts at 191—192®, 
and is sparingly soluble in boiling alcohol. 

W. P. W. 

Constitution of Cunjenylpropionic Acid. By 0. Widman 
(Ben, 22, 2266—2272).—In a previous paper (Abstr., 1887, 132), 
the author has indicated the arguments which lead him to believe 
that cumenylpropionic acid contains a normal propyl-group, and the 
present experiments have been undertaken with the view of preparing 
the isomeric acid in order that this point may be decided by a com¬ 
parison instituted between the two isomerides. 

Cuminalmalomc acid^ CHMeij* 06 H 4 ‘ 0 H!C(C 00 H 2 ), is prepared by 
beating a mixture of cumaldehyde (2 parts), malonic acid (2 parts), 
and acetic acid (1 part) for 10 hours at 1 U 0 °; the excess of malonic acid 
crystallises out and can be separated from the oil, which is then shaken 
with aqueous soda, treated with ether to extract the unattached cum- 
aldebyde, and the alkaline solution precipitated by addition of hydro¬ 
chloric acid. When anhydrous it melts at 137° without decomposition, 
is very solable in methyl and ethyl alcohol and acetic acid, very spar¬ 
ingly solable in cold benzene and cold water, and decomposes into cum¬ 
aldehyde and malonic acid when boiled with water. When dissolved 
in warm water, it readily forms a liydmte, C 18 HJ 4 O 4 + H 2 O, which 
crystallises in long, white prisms, melts at 89—99®, loses its water of 
crystallisation at 80—90°, but not when placed in a desiccator at the 
ordinary temperature, and crystallises unchanged from benzene. 
Cuminalmalonic acid also combines with benzene, forming the com¬ 
pound OisHuOi + CfiHs; this crystallises from benzene in small, 
slender needles, melts at 96—97", and readily loses its benzene of 
crystallisation on exposure to the air. When the anhydrous acid is 
heated at 160°, carbonic anhydride is evolved and cumenylacrylic acid 
formed. On reduction with sodium amalgam, cuminalmalonic acid is 
converted into mwylmalonic acid, O 3 H 7 ’C 6 H 4 ‘CH 2 'CH( 0 OOH)!j, which 
crystallises in rhombic tables or in thin scales, melts at 166°, is 
exti'emely soluble in alcohol, readily soluble in warm and sparingly 
soluble in cold water, insoluble in benzene, and is converted into the 
known cumenylpropionic acid (m. p. =i= 76'5®) with the loss of car¬ 
bonic anhydride when heated at 175°. 

Mthyl cumylmalonaie, 03 H 7 -C 6 H 4 *CH 2 *CH(OOOBt )2 is obtained as a 
colourless aronaatic oil, % treating ethyl malonate (6 grams) with 
alcoholic sodium ethoxide (0*7 gram sodium in 20 grams of alcohol) 
and cumio chloride (5*2 grams) by Conrad^s method, (Annahn, 204, 
174). On saponidcation with aqueous soda (sp, gr. = 1*25), it yields 
cumylmalonic acid (m. p. = 165°), which when heated at 170° 
yields the known cumenylpropionic acid (m, p. 5 = 75*5°) and carbonic 
anlaydride- 
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Tltliyl cumylacetoacetate, CsHT'CsHi'CHa'GHAcCOOEt, prepared by 
the action of cumic chloride on ethyl sodacetoacefcate, boils at 
280—300®, and when heated at 100° for several hours with con¬ 
centrated aqneons potash, yields cnmylacetone and the known 
cnmenylpropionic acid (m. p. = 74°), of which the former can be 
extracted from the product by shaking with ether. 

Owmylacetone, C 3 B[ 7 'C 6 H 4 *OH 2 *CH 2 *COMe, has a pleasant, flower¬ 
like odour, boils at 260—2(55° (corr.) under a pressure of 758 mm., 
and is converted into cumic acid when oxidised in very dilute solution 
with the calculated quantity of potassium permanganate in the cold. 
The oxime, C 3 H 7 *C 6 H 4 *CH 2 'CH 2 *CMe!!N‘OH, crystallises from light 
petroleum in long, lustrous prisms, and melts at 56—57°. 

W. P. W. 

Reduction of Orthosulphobenzoic Chloride. By A. Delisle 
(Per., 22, 2205—22u6).—On reduction with zinc-dust and sulphuric 
acid, orthosulphobenzoic chloride is converted into ortkoJiydrothio- 
benzoic acid, SH’CfiH 4 *COOH. This forms a white, amorphous 
powder, which is sparingly soluble in hot water, readily soluble in 
alcohol, and is not volatile with steam. The silver salt, SAg-CeHi'COOH, 
was prepared. W. P. W. 

Orthophenolsulphonic Acid. By J. Allain-Le-Canu (Oom;pt. 
rend., 109,225—228, and 306—308).—The best method of preparation 
is to add well-cooled sulphuric acid drop by drop to phenol cooled at 
— 10°, and allow to return slowly to the ordinary temperature, the flask 
being closed to prevent absorption of moisture. After 8 to 10 hours, 
combination is complete, and the liquid is poured into water and 
neutralised with barium carbonate; the Altered liquid is then precipi¬ 
tated with potassium hydrogen carbonate, and the filtrate carefully 
concentrated on a water-bath. 

Potassium orthophenolsulphonate crystallises {with 2 mols. H 3 O 
in rhombic prisms, elongated along 110 , 110 , the faces observed 
being 110, 100, 010, 111, and the parameters 2*103 : 1*660 : 1. 
The plane of the optical axes is parallel with 010, and the crystals 
are negative. Potassium paraphenolsulphonate crystallises in the 
same system, but the crystals are positive. 

In order to obtain the barium salt, the potassium was removed by 
hydrofluosilicic acid, and the free acid was neutralised with barium 
carbonate. The barium salt crystallises with 1 moL H 2 O, and dis¬ 
solves in four times its weight of boiling water; the barium salt of 
the para-derivative dissolves in twice its own weight of boiling 
water, and this diflerence of solubility may be utilised for their 
separation. 

The free acid is obtained by the action of sulphuinc acid on the 
barium salt, the solution being evaporated in a vacuum at the ordinary 
temperature. It crystallises with 1*5 mols, H 2 O and melts at 50° 
with partial decomposition. 

The action of bromine-vapour on potassium orthophenolsulphonate 
at — 5® to —10°, yields a mixture of monobromp- and dibromo-deriva- 
tives, which can be separated and purified by crystallisation from water 
and alcohol. Potassium monobromorthophenolsulphonate crystal- 
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lises in wliite needles, solnlDle in 3 parts of warm water and 10 pai'^s 
of boiling alcohol. Potassium dibromorthoplienolsulplionate forms 
long, silky needles, which dissolve in 10 parts of boiling water and in 
30 parts of boiling alcohol. 

IJeat of dissolution of potassium ortbophenolsulphonate, 

OH*CoH 4 : S 03 K, 2 H ,0 = -97]9 Cal. ; 

the action of potassium hydroxide on the solution develops'+ 7‘650 Cal., 
or practically the same thermal disturbance as in the corresponding 
reaction with phenol. 

Heat of dissolution of barium ortbophenolsulphonate at 207'^ = 
2 X —6767 Cal. Treatment of this salt with sulphuric acid leads to 
the conclusion that— 

( 0 H*C 6 H 4 ,S 03 )aBa diss. -f 2BaOH diss., develops H- 13'S x 2 Cal. 

The heat of neutralisation of the free acid by potassium hydroxide 
develops +13*070 Cal. for the first equivalent, and +7*513 for 
the second equivalent. A comparison of the following heats of 
neutralisation— 

Paraphenolsul- Aseptole Orthophenolsiil- 
phonic acid by by NaOH. phonic acid bv 
NaOH. KOH. 


1st Equivalent. 13*439 13*708 13*070 

2nd Equivalent. 8*960 8*561 7*513 


shows that in the para- and ortho-derivatives the heat of neutralisa¬ 
tion of the first acid function is practically the same, whilst the heat 
of neutralisation of the second function is greater in the first case. 
It seems that aseptole ” is a mixture of paraphenolsulphonic acid 
with a small quantity of the ortho-derivative. 

Monohromortkophenolsulphonic acidwSiB obtained from the potassium 
salt by converting the latter into the load salt,'which was then 
decomposed by hydrogen sulphide. Heat of neutralisation by sodium 
hydroxide, 1 st equivalent. +13*880 Cal. at 17*5®; 2nd equivalent, 
+ 1 0*623 Cal. The substitution of bromine for hydrogen increases 
the heat of neutralisation of the second acid function, and a com¬ 
parison of these numbers with the corresponding values for the para- 
derivative, + 13*520 and +10*703 Cal. respectively, shows that in 
both derivatives the substitution of bromine has practically no 
influence on the heat of neutralisation of the first acid function, an<i 
that the increase in the value of the second function is nearly the 
same in both oases. C. ‘H. B. 

lodophenokHlphoiuc Acids and lodoquinones. A Second 
lodothymoqninone. By P. Eehemann (/, pr. Ghem. [ 2 ], 40, 
188—189; compare this voL, p. 993).—CarvacrolparasuJphonio acid 
yields an iodo-derwative, [OH : Me ; SO 3 H : Pr ; I = 1 : 2 ; 4 : 6 : 6 ], 
which is converted into iodothymoquinone by gradually adding a 
slight excess of a dilute sulphuric acid solution of chromic acid to a 
dilute sulphuric acid solution of its crystalline potassium salt. 
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lodothifmoquinone [O 3 : Me : Pi* : I =: 1 : 4 : 2 : 5 : 6] crystallises 
from alcohol in large, garnet-red plates, melts at 65—66°, and is 
more readily soluble in alcohol, ether, &c., and more volatile than the 
isomeric compound previously described (loc. ciL). It combines with 
hydroxylamine hydrochloride in alcoholic solution, but much more 
slowly than does the isomeride. F. S. K. 

Phenoldisulphonic Acid. By J. Allain-Le-Cantj (Gompt rend,, 
109, 442—444).—Separate vessels containing sulphuric acid of sp. gr. 
}’84—1*85 and phenol were allowed to remain in a vacuum for six 
months. The semi-solid crystalline product contained in the vessel 
which formerly contained the sulphuric acid, was dissolved in water 
and treated with barium carbonate, and the filtrate precipitated with 
potassium hydrogen carbonate. On concentration, the second filtrate 
yielded lamellar crystals of potassium pheuoldisulphonate, and 
aeicular crystals of potassium paraphenolsulphonate. hTo ortho¬ 
phenols ulphonate was obtained, and it follows that the sulphuric acid 
combines most readily with the ortho-mono-derivative, probably in 
consequence of its well-known tendency to take the para-position. 

Fotassium phenoldisulplionate crystallises with 2 mols. H 2 O, be¬ 
comes anhydrous at 200°, dissolves in three parts of boiling water, 
and decomposes without melting at about 270°. Barium plienoldisul^ 
phonate crystallises readily, and is easily separated from the para- 
phenolsulphonate. It crystallises with 4 mols. H 2 O from a warm 
solution in short bulky crystals and from a cold solution in long 
needles, which become anhydrous at 160° j the heat of dissolution at 
20—21° is — 7*888. Decomposition by sulphuric acid develops 
-f-27*d Cals., double the number obtained with the orthophenolsul- 
})honate. The free acid may be obtained from the barium salt; its heat 
of neutralisation by three successive equivalents of sodium hydroxide 
are -j-13*315 Cal., -hi3*386 Cal., and 4-9*276 Cal. The second sub¬ 
stitution of the sulphonic-group increases the energy of the third 
acid function in the same manner as the substitution of bromine, but 
has practically no effect on the first acid function. It is known that 
the heat of neutralisation of the snlphonio group is almost the same, 
whether it is in the ortho- or para-position, and the behaviour of 
phenoldisulphonic acid shows that it is not affected by its simultaneous 
oceuiTence in both positions. C. H. B. 

Isomeric Change in the Propyl-group. By 0. Widhan (Ber,^ 
22 , 2274—2280).— Metasulphocumic aeid, 

CHMe2*06H3(S03H)-OOOH[GOOH : SO3H : CHMe^ =^ 1 : 3 : 4 ], 

is obtained by treating powdered cumic acid with an equal weight of 
sulphuric anhydride. It is crystalline, and readily soluble in water, 
and melts at about 160®. The barium salt, with 1 mol. of HgO, is 
moderately soluble iu hot and cold water, yielding a solution devoid 
of finorescence; the barium hydrogen salt, (CioHu<32*S03)2Ba-h4JH20, 
crystallises in long, lustrous prisms, is more soluble in hot than in 
cold water, and gives solutions showing a strongs yellowish-green 
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Euorescence. The dicliloride, CHMea*06H3(S0301)*C001, crystallises 
from light petroleum in large, strongly-refractiv'e prisms, melts at 
55—500^ and is not decomposed by prolonged boiling with water; 
the diamide, CHMea‘C 6 H 3 (S 02 NHa)‘C 0 N’H 3 , crystallises from water 
in rhombic tables, melts at 226®, and in the cold forms salts with 
potassium hydroxide and the strongest bases without the evolution of 
ammonia. When heated on the water-bath with aqueous potash 
(sp, gr. = 1*30) until ammonia is no longer evolved, the diamide is 
converted into sulphonamidocumic acid OHMe2*06H3(S02l^H2)*COOH; 
this ciystallises in long, lustx'ous needles, melts at 246° (corr.), and 
is identical with Remsen and Day's a-sulphonamidopropylbenzoic 
acid (Abstr., 1884, 456). It follows, therefore, that an isomeric 
change from normal to iso-propyl takes place during the oxidation of 
the methyl group of |8-cyraenesulphonamide to carboxyl. 

Metasulphopropylhenzoic acid, 

S03H-CoH3Pr.OOOH, [COOH : SO3H : Pr = 1 : 3 : 4], 

is prepared by shaking acetopropylbenzene (4 grams) with a solution 
of potassium permanganate (7*8 grams) and potassium hydroxide 
(8*2 grams) in water (1 litre), allowing the whole to remain for 
12—24 hours until decolorised, filtering from the separated manganese 
oxide, acidifying with hydrochloric acid and extracting with ether. 
The acid does not crystallise well, has not a sharp melting point, and 
is readily soluble in alcohol, ether, and water, but insoluble in benzene. 
The horium salt, with 1 mol. H20, crystallises in long prisms or spear- 
like needles, and is somewhat sparingly soluble in warm and cold 
water. The dichloride, SOaOhOsHsPrOOCl, forms prismatic crys¬ 
tals, melts at 4*2—43°, and is very soluble in benzene and light 
petroleum; the dwwide, *!N'H2*S02C6H3PrC0l!lH3, crystallises from 
water in well-formed, rhombic tables, and melts at 202—203°. Sul- 
phonamidopropylbenzoic acid, NHa'SOg’OeHsPr'COOH; crystallises 
from water in long needles, and melts at 216° (corr.) when intro¬ 
duced in the solid form into the melting point tube, and at 218° 
(corr.) when the fused specimen, after solidification in the tube, is 
again heated for the melting point determination. This acid, in spite 
of the somewhat higher melting point, is undoubtedly identical with 
the /9-sulphonamidopropylbenzoic acid obtained by Remsen and Keiser 
(Abstr., 1884, 457) by the oxidation of diparapropylbenzenesnlphon- 
amide under conditions similar to those employed in the oxidation of 
^-cymenesulphonamide. It follows, therefore, that the ieomeinc 
change from normal to iso-propyl is not exclusively conditioned by the 
presence of the carboxyl-group or by the process of oxidation adopted, 
but depends largely on the nature of the group which undergoes 
oxidation to carboxyl. W. P. W. 

Synthesis of Symmetrical Diphenylsnlphoneaoetone by 
means of Tetraohloracetone. By R. Otto (Ber,, 22, 1965^—1968; 
compare R. and W. Otto, Abstr., 1888, 282).—-Diphenylsnlphone- 
acetone can be‘ prepared by heating symmetrical tetraohloracetone 
hydrate with sodium benzenesnlphinate (4 mqls.) in dilute alcoholic 
solution. The yield is veiy small. , P, S. 1^. 
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Indole-derivatives. By Gr. CiAMiciAiir and C. Zatti (Ber., 22, 
1976—1982).—Indole can be readily prepared by distilling calcium 
2'-indoleoarbos:ylate with calcium oxide; the yield is about 50 per 
cent, of the calcium salt employed. (Compare Mauthner and Suida, 
Abstr., 1889, 1069.) It melts at 52*5°, and boils at 253—254° (corr. 
762*2 mm.). When calcium 2'-indolecarboxylate is distilled with 
calcium formate, indole alone is obtained ,* pyrroline-a-carboxylic acid 
behaves in a a similar manner. 

A solution of indole in concentrated sulphuric acid gives an intense 
carmine coloration with isatin; with alloxan, under the same condi¬ 
tions, a transient emerald-green coloration is produced, and with 
benzil, on warming, a yellowish-brown coloration. Indole is in¬ 
soluble in cold hydrochloric acid, and, on heating, is converted into a 
reddish-yellow, resinous mass, readily soluble in alcohol. In the alco¬ 
holic solution, water produces a white precipitate which, on boiling, 
cakes together to a soft, yellowish mass. 

When indole is heated at 180—200” with acetic anhydride, it yields 
l',3'-diacetylindole and small quantities of 3'-aoetylindole; these 
compounds are identical with the acetyl-derivatives prepared by 
Baeyer (Abstr., 1879, 937). 

l',3'-Diacetylindole is converted into 3'-acetylindole when it is 
boiled with sodium carbonate. 

When indole (1 part) is heated at 130° for eight hours with methyl 
iodide (6 parts), methyl alcohol (1*5 parts), and sodium carbonate 
(1 part), dimethyldihydroquinoline is formed, identical with the 
compound obtained by Kscher and Steohe (Abstr., 1888, 298) from 
methylketole. F. S. K. 

Condensation-prodTicts of Acetone and its Homologues with 
Phenol. By A. P. Dianin (/. Buss. Ghem. 8og., 1888, 534—535, and 
656—657).—^The condensation-product of acetone with phenol in 
presence of benzoic chloride crystallises in glistening, feathery, fiat 
needles melting at 153*6° (corr.) ; this the author considers to be 
dimethyldipJienolmeihanei CMe2(C6H4*OH)2. The higher homologues 
of acetone readily react with phenol in the presence of hydrochloric 
acid; thus diethyl kefcone and phenol give diet?vyld%plienohnet}Lme^ 
0 Et 2 ( 06 H 4 * 0 H) 2 , crystallising in tetragonal four- or six-sided prisms 
which melt at 198—200”, whilst methyl hexyl ketone with phenol 
yields methylheixryldiphenolmethane, CsHi 2 ' 0 Me( 06 H 4 * 0 H) 2 , in the form 
of needles which melt at 83*5°. With benzoic chloride,,a product of 
the formula 06 Hi 3 ‘ 0 Me(C 6 H 4 * 0 Bz) 2 , is obtained in the form of needles 
melting at 114°. The above reaction is very characteristic for 
ketones. 

When dimethyldiphenolmethane is fused with caustic soda, and the 
product decomposed with sulphuric acid and distilled with steam, it 
yields a crystalline phenol (m. p. 61”, b. p. 227—228°) identical with 
the paraisopropylphenol of Paternb and Spica; so that the parent 
compound must be dimethylj?amdiphenylmethane. On fusing diethyl- 
diphenolmethane, CEt 2 (C 6 B[ 4 *OH) 2 , with caustic soda, a crystalline 
phenol is obtained having the formula CsHu'OeH^^OH. This melts at 
76*5” and boils at 253°, and, judging by analogy, should belong to the 
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para-series. A better yield of this phenol is obtained by beating 
dietbyldipbenolmetbane with fuming hydrochloric acid at 110° or by 
heating a mixture of diethyl ketone and phenol with fuming hydro¬ 
chloric acid at 100°. When acetone is heated with a-naphthol in 
presence of hydrochloric and acetic acids, tetragonal scales of di" 

onethyloxydinaphthylenmethatie, Me 2 C<][Q‘”^“> 0 , are obtained; it 

melts at 186°. With )8-naphthol no reaction was obtained under the 
same conditions. B. B. 

Condensation-products of Benzaldehyde with Phenol and 
Thymol. By A. Eussanow (Ber„ 22, 1943—1949).— Paradihydr- 
oxytriphenylmethane is formed, but only very slowly, when benzalde¬ 
hyde is treated with phenol in presence of a small quantity of dilute 
sulphuric acid; when heated with bromine-water, it yields a compound 
the alcoholic solution of which turns blue on the addition of a little 
alkali. The derivative, OHPh(C6H4*OAc)2, crystallises from 

aqueous acetone in rhombic plates, melts at 109—111°, and is 
soluble in all the ordinary solvents. The dibenzoyUderiya,tiy% 
CHPh( 06 H 4 *OBz) 2 , crystallises from alcohol in microscopic plates, 
melts at 129—130°, and is readily soluble in all the ordinary solvents 
except alcohol. The c^miiro-compound, C] 9 Hi 402 (N 02 ) 3 , prepared 
by treating dihydroxytriphenylrnethane with nitric acid in glacial 
acetic acid solution, crystallises from alcohol in slender, yellow 
needles, melts at 133—134°, and is soluble in dilute acetic acid and in 
alkalis. 

Bithymolphenylmetkaney OHPh(OtoH 130 ) 3 , is obtained when dilute 
sulphuric acid is gradually added to a mixture of benzaldehyde 
(1 mol.) and thymol (2 mols.). 20 grams of benzaldehyde yield 68 
grams of the product. It crystallises from 80 per cent, alcohol with 
1 mol. of alcohol, and from benzene with ^ mol. of benzene in rhombic 
plates, melts at 145*5—146*5°, and is readily soluble iu chloroform, 
light petroleum, and acetic acid; it dissolves in alkalis yielding a 
colourless solution, which is turned green by potassium permanganate, 
and with bromine water it gives the same reaction as diliydroxytri- 
phenylmethane. The diare/yZ-derivative, OHPh(GioHi 2 *OAc) 3 , sepa¬ 
rates from alcohol in small, rhombic crystals, melts at 125—126°, and 
is readily soluble in chloroform, benzene, acetone, and acetic acid. 

P, S K. 

Derivatives and Reactions of Tetramethyldiamidobenzophe- 
none. By M. Kathansohn and P. MtJLnKR'(Ber., 22, 1875— I'JQI).— 
Vihenzoyldimethjldmmidohenzophem'iie, CO(G 6 H 4 *NMeBz 2 ) 2 , prepared 
by heating tetramethyldiamidobenzophenone with excess of benzoic 
chloride at 190°, crystallises from alcohol in brownish plates, melts at 
102°, and is readily soluble in hot alcohol, but only sparingly iu hot 
benzene, and almost insoluble in ether and water. It is not decomposed 
by acids or alkalis at 100°, but at higher temperatures a resinous com¬ 
pound is formed. , ^ 

Tetramethyldiamidolemophetione methiodide^ pre¬ 

pared by heating the ketone with metbyliodide and methyl aioohol at 
110—120°, crystallises from alcohol in light-yellow plates^ melts at * 
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105®, and is readily soluble in hot alcohol and hot water, but only 
sparingly in benzene and ether; it is decomposed when heated to 150 \ 
When the aqueous solution is digested with silver oxide, vsilver iodide 
separates, and the filtrate, on evaporation, yields the hydroxide as a 
yellowish-brown, crystalline, deliquescent, unstable compound; the 
hydrochloride and the jplatinochloride of the hydroxide are also un- 
p stable. 

Tetramethyldiamidobenzhydrol, OH( 06 H 4 *]SrMeo).>‘OH, is formed 
when the ketone is reduced with sodium amalgam in warm alcoholic 
solution. (Compare Michler and Dupertius, this Journal, 187?, ii, 
833.) It crystallises from ether or benzene in colourless prisms, melts 
at 96°, and is readily soluble in hot alcohol and glacial acetic acid. 
The hydrochloride, Ci7H22N20,HCl, crystallises from alcoholic ether 
in small, deliquescent, colourless needles, is decomposed by water, 
and turns first green and then blue on exposure to the air. The 
plaiinochloride, 0 i 7 H 22 N 2 O,H 2 PtCl 65 crystallises in microscopic, yellow 
needles, is readily soluble in alcohol, and turns blue on exposure to 
the air. The •pierate, 0 i 7 H 22 N 20 ,G 6 H 3 lSr 307 , is a dark-green compound, 
readily soluble in hot alcohol but only sparingly in benzene, and 
insoluble in ether. The methiodide, CH.(C 6 H 4 *NMe 3 l) 2 ’OH, crystallises 
from alcohol in almost colourless plates, melts at 195®, is decomposed 
at about *240°, and is readily soluble in hot alcohol and water, but 
allmost insoluble in benzene and ether. 

Tebramethyldiamidodiphenyimethane is formed when the ketone is 
distilled over zinc-dust in an atmosphere of hydrogen. 

Teiramethyldiamidotetrahromohenzophemne, 0O( 06 H 2 Br 2 *N’Me .) 2 , pre¬ 
pared by treating the ketone with excess of bromine in glacial acetic 
acid solution, crystallises fi*om alcohol in small, yellowish needles, 
melts at 172°, and is sparingly soluble in benzene and ether, but 
readily in hot alcohol. 

Tetramethy Idiam idonifrohenzoph enone, 

NMe2*06H4*CO*CeH3(NO2)-NMe2, 

prepared by treating the ketone with a mixture of^ sulphuric acid and 
nitric acid, crystallises from alcohol in small, bright-yellow needlevS, 
melts at 144°, and is readily soluble in hot alcohol and benzene, but 
only sparingly in ether. 

TetramethyUriarnidobenzophemm, 0*CeH3(lSrH2)'KMe®, 

prepaired by reducing the preceding compound with hydrochloric 
acid and stannous chloride, is best obtained in a pure stabe by decom¬ 
posing the picrate with ammonia* It is a yellowish-brown powder, 
melts at 82°, and is readily soluble in boiling alcohol and benzene, but 
almost insoluble in ether. The picrate, 0i7H2iN3O,C6H3lSraO7, sepa¬ 
rates in light-yellow crystals when an alcoholic solution of the base is 
treated with alcoholic picric acid ; it is almost insoluble in benzene and 
ether, but readily in hot alcohol, from which it crystallises in micro¬ 
scopic plates. The platinochloride, ( 0 i 7 H 2 iN 30 ) 2 ,H 2 PtCl 6 , is a light- 
red, crystalline compound, readily soluble in warm alcohol, but only 
sparingly in benzene, and insoluble in water and ether. 

Tetramethyltriamidotrlphenylmerhane, prepare I by heating tetra¬ 
methyldiamidobenzhydrol with aniline and hydrochloric acid 
von. nvT. 4 I 
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(D.R.-P. 27032\ crystallises from alcohol in small, almost colour¬ 
less needles, melts at 65°, and is readily soluble in ether and 
benzene, but insoluble in water. The hydo^ochloride, 023Hu7N3,2HCI, 
is a yellowish-green, crystalline compound, readily soluble in hot 
alcohol, but only sparingly in ether, and insoluble in benzene. 
The platinochlorlde, is a light-yellow, flocculent 

compound only sparingly soluble in alcohol and insoluble in water. 
The picrate, 023H.i7]Sr3,C6H3T5T3O7, is a light-green, flocculent substance, 
readily soluble in hot alcohol, but almost insoluble in benzene and 
ether. The ben^o^/^-derivative, CH(C 6 H 4 *NMe 2 ) 3 ’C 6 H 4 *KHBz, pre¬ 
pared by heating the base with excess of benzoic anhydride at 150°, 
crystallises from warm, dilute alcohol in almost colourless plates, 
melts at 128°, and is readily soluble in hot benzene, but only sparingly 
in ether, and insoluble in water. The methiodide, CH(06H4*!N’Me3l)3, 
crystallises from warm alcohol in small, brownish needles, melts at 
172°, and is readily soluble in hot water, but almost insoluble in ether 
and benzene; it is decomposed at a moderately high temperature. 
This compound is isomeric with the naethiodide of tetramethylpara- 
leucaniline, and, as benzhydrol and aniline hydrochloride yield an 
orthamidotriphenylmethane, the constitution of tetramethyltriamido- 

4 12 

triphenylmethane is (NMe 2 'C 6 H 4 ) 20 H‘C 6 H 4 ‘NH 2 . 

Tetramethylnaphthylpararosaniline (Victoria-blue B, D.R.-P. 27789) 
crystallises from alcoholic benzene in bronze-coloured plates, and 
is readily soluble in hot water and alcohol, but only sparingly in 
ether. When heated at 230—250° with concentrated hydrochloric 
acid, methyl chloride, dime thy laniline, resinous products, and a ketone^ 
023Hi 8N20, are formed. The ketone is a light-yellow, flocculent sub¬ 
stance, melts at 92°, and is very sparingly soluble in alcohol, benzene, 
and ether, but moderately easily in boiling toluene and cumene, and 
readily in mineral acids. It is not decomposed by concentrated 
hydrochloric acid at 300°, or by soda-lime, and its constitution is 
probably either 

NHa-CeHvOO-OioHe-NHPh or FH2^C6H4’00-CoH4-NH‘C,oH7. 

The platwochloride, C 28 Hip]Sr 20 ,H 2 ptClfi, is a yellow, flocculent com¬ 
pound ; the picrate^ C23tIj8N20,C6H3]5r307, is brown. 

When tetramethylnaphthylpararosaniline is distilled alone, or with 
soda-lime, or with zinc-dust in an atmosphere of hydrogen, large 
quantities of dimethylaniline and phenyl-a-naphthylamine are formed. 

The colour-hase, O 33 H 33 N 3 O, prepared by decomposing the salt with 
soda, is a reddish-black powder, melts at 95°, and is readily soluble in 
alcohol and benzene. The platinochloride, (C 83 H 3 ilSr 3 ) 2 ptCle, crys¬ 
tallises in violet needles, and is only sparingly soluble in hot alcohol 
and almost insoluble in ether and benzene. The pkrate^ 
Cs 3 H 3 iN 3 ,C 6 H 3 hr 307 , is a dark-blue, flocculent compound. The leuco^ 
haae^ Cs^HsaNa, prepared by reducing the colour-base with zinc and 
hydrochloric acid, is a light-blue, flocculent compound melting at 
125°; it is readily soluble in hot alcohol and ether. The pieraie^ 
C 33 H 83 N' 3 , 0 eH 3 N 3 O 7 ,, orystallises from warm alcohol in greenish plates, 
and is readily soluble Jn hot benzeaae, but only sparingly in ether. 



ORGANIC CHEMISTRY. 


1191 


Tbe platinochloride, (C 33 H 33 K 3 ) 2 ,H 3 PtCl 6 , is a liglat bluish-green com¬ 
pound moderately soluble in hot alcohol, but only sparingly in benzene 
and ether. 

Tetramethylphenylmethyl-a-na.phthylamine (Victoria-blue lYR), 
0341134 ^ 301 , resembles tetramethylnaphthylpararosaniline, but has a 
somewhat brighter, metallic lustre. The colour-base^ C 34 H 35 N 3 O, is a 
vermilion, flocculent compound, melts at 77'^, and is readily soluble 
in alcohol, but only sparingly in benzene. The platinochloMe, 
( 034 H 33 ]Sr 3 ) 2 ,H 2 PtCl 6 , and the picrate, 034H33]Sr3,C6H3lsr307, are violet, 
crystalline compounds, readily soluble in hot alcohol, but only 
sparingly in benzene and ether. The leuco-hase, C 34 H 35 K 3 , is a light- 
blue, flocculent compound, melts at 87“. and is readily soluble in 
alcohol and ether, but only sparingly in boiling benzene. The^icrate^ 
034 H 36 N 3 , 06 H 3 N’ 307 , is a green, flocculent compound, readily soluble in 
hot alcohol and benzene, but only sparingly in ether. The ^latino- 
chloride^ (C 34 H 36 N 3 ) 2 ,H 3 PtCl 6 is a light bluish-green compound only 
sparingly soluble in warm alcohol and ether. P. S. K. 

Reduction of Amarine, By Q-. Grossmann (Ben, 22, 2298— 
2305).—Zaunschirm has announced that amarine on reduction with 
sodium yields a peculiar compound melting at 163" (Abstr., 1888, 
1077), and the author has identified this with dibenzylidenestilbent*. 
diamine. It is best obtained by heating amarine (10 grams) with 
absolute alcohol (75 grams) in a reflux apparatus on a water-bath, 
and gradually adding sodium wire (3*5 grams) ; the syrupy solution 
is then treated with 50 grams more alcohol and 1*5 grams of 
sodium, and when the latter is dissolved the whole is poured into 
400 c c. of water and the precipitated viscid mass washed with water 
and then crystallised from alcohol. The yield amounts to 18—20 
per cent, of the amarine employed, but a large proportion of amarine 
is not acted on during the reaction. 

Stilhenediamme, irH 2 'CHPh‘CHPh*NH 2 , is prepared by hoiling 
Zaunschirm’s compound with dilute sulphuric acid, whereby it is 
decomposed into benzaldehyde and the diamine; the former is then 
removed from the product by distillation with steam. It crystallises 
.from water or ether in white scales, melts at 120—121", decomposes 
to some extent on distillation, aud has a molecular weight of 208*9 
as determined hy Raoulfc’s method in acetic acid solution. The 
hydrochloride^ Oi 4 HieN 2 , 2 HCl, crystallises in white needles and is 
sparingly soluble in alcohol and cold water; the platinochloride, 
CuHi 6 K 2 ,H 2 PtClo, forms dark-yellow crystals; the d!Mce^ 2 /Z-compound, 
Ci 4 Hi 4 ]Sr 2 (OAc) 2 , separates fi*om acetic acid in small, white crystals, 
melts at a temperature above .350’, and is insoluble in water, ether, 
benzene, and light petroleum, and only sparingly soluble in alcohol; 
the dibenzoyl-devivsbtive, Ci 4 Hi 4 ]S' 2 (OBz) 2 , is insoluble in the ordinary 
solvents and melts at a high temperature. When boiled in alcoholic 
solution with phthalic anhydride, it yields a compound, 

C/22Hi 8N202 d" 

which forms microscopic crystals, melts at 213", and is sparingly 
soluble in boiling alcohol. 
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Dlhenzy lidmeBtilbenedimiine^ CHPh IN'C HPTa*CHPh‘N!CH Ph, is 
formed bj mixing together equal parts of stilbenediamine and benzal- 
dehyde, and completing the reaction by heating at 100® for a 
short time. It crystallises in pure white needles, melts at 164®, is 
moderately soluble in alcohol, ether, and light jjetroleum, readily 
soluble in benzene and carbon bisulphide, and is identical with the 
reduction- pT*o duct of amarine. On further reduction by means of 
sodium and boiling alcohol, it is converted into dihe'>izylstilheuediamine, 
which crystallises from benzene in beautiful, white needles, 
melts at and is sparingly soluble in cold alcohol and moderately 
soluble in ether and light petroleum. When stilbenediamine and 
benzaldehyde are heated together at a temper iture higher than 100°, 
ditolanazotide (Japp and Wilson, Trans., 1886, 825) is obtained in 
addition to dibenzylidenestilbenediamine, and it follows therefore 

CPh'CPh 

that the former has the constitution 

Stilbenediamine also reacts with other aldehydes; thus with 
metanitrobenzaldehyde it forms a compound, C 8 flHasN' 404 , crystallis¬ 
ing in well-formed, pale-yellow prisms, which melt at 159—161®, and 
are ^paring]y soluble in ether and alcohol; with salicylaldehyde it 
yields a derivative, CV 8 H 24 N 2 O 2 , crystallising in yellow four- or six- 
sided scales or tables which melt at 205*^, and are sparingly soluble 
in alcohol; and with cumaldehyde it reacts forming a compound, 
C 34 H 86 lSr 2 , which crystallises in thin, lustrous, white, tetragonal scales, 
melts at 168®, and is sparingly soluble in cold alcohol, readily soluble 
in ether and benzene. 

When stilbenediamine hydrochloride is submitted to dry distilla¬ 
tion, a base is obtained having the composition 02 iHibN 2 . It crystal¬ 
lises from ether in small, white needles, melts at 230—240®, forms a 
sparingly soluble ;platinochloride, (C 2 iHi 6 ]Sr 2 ) 2 ,H 2 PtOl 6 + IfHaO, and 
resembles lophine in its properties. 

Furfurine can be reduced when heated in alcoholic solution at 
60—65*^ with sodium, and a compound, C 2 oHiftN 204 , is obtained which 
crybtallises from alcohol in yellow scales, melts at 174®, and decom¬ 
poses into furfuraldehyde and a base when boiled with dilate sul¬ 
phuric acid. W. P, W. 

Structure of the Oximido-group in the Isomeric Bensile- 
monoximes. By K. Auwers and M. DimioH (Ber., 22, 19.»6— 
2011; compare Auwers and Meyer, this vol., p, 609, and Beckmann, 
this V 0 I .5 p. 980). Bmeyl-a-^hemihstiime, COPh*CPhlN*O 07 H 7 , is 
obtained, together with small quantities of a compound free from 
nitrogen, when benzyl chloride (1 mol.) is added to an, alcoholic 
solution of benziloxime (1 mol.) and sodium ethoxide (1 moL), and 
the mixture boiled for about an hour It crystallises from hot 
alcohol in compact prisms, melts at 94®, and is moderately easily 
solnble in benzene, ether, and chloroform, but only sparingly in cold 
light petroleum and glacial acetic acid. When heated at 160® in a 
sealed tube for several hours with concentrated hydrochloric acid, or 
when treated with hydrogen chloride in ice-cold, ethereal solution, it is 
converted, into benzyl-'V'^benziloxime. 
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Benzylsp^hetiziloxime is obtained, together with a small quantity of 
a compound free from nitrogen, when /3-benzilemonoxiine is treated in 
tbe same way; it crystallises from alcohol in compact prisms, melts at 
114* and exhibits the same behaviour with solvents as the correspond¬ 
ing a-derivative. When heated at 200^^ for a long time with con¬ 
centrated hydrochloric acid, it is decomposed into benzile, benzyl 
chloride, benzoic acid, hydroxylamine hydrochloride, and ammonium 
chloride; the formation of benzyl chloride in this reaction shows that 
the original compound is a derivative of ct-henzylhydroxylarnine* 

Benzyl-flc- and benzyl-) 8 -benziloxime are both decomposed by 
boiling hydriodie acid, yielding benzile, benzyl iodide, and ammonium 
iodide, but not a trace of benzylamine is formed ; this decomposition 
shows that in neither compound is the benzyl-group in direct com¬ 
bination with nitrogen. 

When an alcoholic solution of sodium ethoxide (2 mols.) is added, 
in the course of several hours, to a boiling alcoholic solution of 
4 e-benzilozime (1 mol.) and benzyl chloride (2 mols.), benzyl a-benzil- 
oxime (m. p. 94°), together with very small quantities of a basic com¬ 
pound melting at 114° are obtained. 

/:J-benziloxime when treated in like manner yields benzyl-jS-benzil- 
oxime (m.p. 114°), and small quantities of the same basic compound 
melting at 114°. This basic substance is identical with the anhydro- 
product obtained from /3-henzylhydroxylamine and benzile, and is a 
true derivative of jQ-benzylhydroxylamine. 

The above experiments show that the two benzilemonoximes are 
structurally identical derivatives of a-henzylhydroxylamine. 

Benzile combines with iz-benzylhydroxylamine hydrochloride(1 mol.) 
or with the free base, in alcoholic solution at the ordinary tempera¬ 
ture, yielding benzyl- 7 -benziloxime (m.p. 114°), and small quantities 
of a non-nitrogenous compound melting at about 175°; at higher 
temperatures, only benzyl- 7 -benziloxime is formed. 

Benzile does not combine with /J-benzylhydroxylamine hydro¬ 
chloride in alcoholic solution either at the ordinary temperature or 
at 100°, but at 13U° it yields the anhydro-compound (m.p. 114°) and 
a very small quantity of a nitrogenous substance of higher molting 
point; the same compounds are formed when benzile is treated with 
^-herizyihydroxylamine in presence of excess of soda. 

The anhydro-compound (m.p. 114°) referred to above has the 
composition C^iHisSTO; it crystallises from alcohol in broad, flat 
needles, is readily soluble in ether, but only moderately so in cold 
alcohol, and it combines with hydrochloric acid to form a salt which 
is decomposed by cold water. At 150° it is decomposed by hydrt)- 
chloric acid, yielding benzile, ammonia, and a gas which burns with a 
green-edged flame; benzyl chloride and hydroxylamine or its deri¬ 
vatives are not formed in the reaction. When heated at 100° with 
hydriodie acid, not a trace of benzyl iodide is formed. 

^ When benzile is treated with ^-benzylhydroxylamine in presence of 
a little more than the calculated quaritity of sodium carbonate, no 
reaction takes place in the cold, but, on heating for a long time, the 
anhydro-compound (m.p. 114°) and very small quantities of a sub¬ 
stance (benzyl-vbenzilmonoxime) melting at 137° are formed. 



1194 


ABSTRACTS OF OHElvnOAL PAPERS. 


Bensyl-i-hemiloxime^ CsiHi^NOj, crystallises from alcohol in small, 
slender needles and is moderately easily soluble in alcohol, bat only 
sparingly in ether ; it does not combine with hydrochloric acid, and 
it is insoluble in alkalis. When warmed with excess of hydroxyl- 
amine hydrochloride, it gives a compound soluble in alkalis, and when 
heated at 200° with hydriodic acid it does not yield a trace of benzyl 
iodide. It is decomposed by concentrated hydrochloric acid at 120°, 
yielding benzoic acid, benzil, a gas which burns with a green-edged 
Same, and the hydrochloride of a base, melting at 85°, but not a 
trace of benzyl chloride, hydroxylamine, /i-benzylhydi'oxylamine, 
4 »-benzylhydroxylamine, or ammonia is formed. 

The base (m.p. 85°) crystallises in slender needles, is readily 
soluble in alcohol, and forms a platinochloride. 

The experiments described above prove that both the benzil- 
monoximes contain one and the same oximido-group, N’OH, and with 
the same degree of certainty as the difference in structure of the 
oximido-groups in the two benzaldoximes has been proved by Beck¬ 
mann, F. S, K. 

Isomeric Truxillic Acids, By 0. Liebbbmann (Ber., 22, 2240— 
2256).—A re-determination of the molecular weights of derivatives 
of so-called 7 -, 8 -, and e-isatropic acids (Abstr., 1888, 1211; this 
vol., p, 395) by Baoult^s method shows that the formulae hitherto 
adopted must be doubled, and in order to avoid confusion the author 
now proposes to term the acids a-, iS- and 7 -truxillic acids respec¬ 
tively. 

Amyl a4Tmill(xte^ Oi 6 Hi 40 i(C 5 Hu) 3 , is obtained by dissolving a^trux- 
illic acid in eight times its weight of fermentation amyl alcohol, 
saturating the solution with hydrogen chloride, and heating for S —6 
hours at 100°. It crystallises from acetone in beautiful, pointed prisms, 
melts at 83°, and on hydrolysis with alcoholic potash yields »-truxiilic 
acid. As determined by Raoult’s method in acetic acid solution, it 
has a molecular weight of 442. The values obtained by Raoult’s 
method in acetic acid solution with methyl /3-truxillate and methyl 
7 -truxillate also agree well with that required for the formula, 
CiaHiAMe,. 

Mhyl hydrogen ff-iruxillatei OOOH’OiaHji’OOOBtis formed, together 
with ethyl 7 -truxillate (compare Drory, next Abstract), by, treating 
an alcoholic solution of 7 -truxillic acid with hydmgon chloride, and 
can be extracted from the product by shaking with aqueous soda. 
It crystallises in slender, lustrous needles, melts at 171—^172°, is 
I’eadily soluble in alcohol, ether, acetic acid, and benzeri.e, and yields 
crystalline metallic salts of which the siher salt, 

COOBt-OieHu^COOAg, 

was analysed. When heated at 320°, it is converted into a mixture, of 
a-truxillic acid and ethyl ^t-truxillate. 

Methyl ^truxillate (Abstr., 1888,1211) crystallises in large, trans¬ 
parent, monpclinic prisms, ail 0*8263:1:2'019l; /3 = 89° 22 ', 
observed faces, OP, —P, -I-P, —3Poo, +2P2 and |52. 

It has already been shown that »-truxillic acid is converted into 
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7 -truxiIlic anhydride when, heated with acetic anhydinde at 210 ° 
(this vol., p. 395) ; further experiments make it clear that the change 
involved is one from to 7 -trnxillic anhydiide, the a-anhydride being 
formed by the action of the acetic anhydride. «-Trnxillic anhydride 
is completely converted into the 7 -componnd when heated at 200 ° for 
an hour, but does not nndergo change at 150®, even after prolonged 
treatment with acetic anhydride. 7 -Truxillio anhydride is not 
a^ected by heating at 200 ° for many hours with acetic anhydride 
containing some hydrogen chloride. /i-Truxillic anhydride does not 
undergo isomeric change at high temperatures: when heated to 250° 
it becomes brown and a small quantity of carbonic anhydride is 
evolved, and at 270° decomposition takes place with a further evolu¬ 
tion of carbonic anhydride and formation of a large quantity of 
cinnamic acid, but no isomeric anhydride could be detected in the 
product. 

The instability of a-truxillic anhydride is not shared by the a-acid, 
since the latter may be heated at 310° for half an hour, or at 280° in 
acetic acid solution for 4 hours, or at 260° with hydrochloric acid of 
sp. gr. 1T25 for many hours, without undergoing change. More¬ 
over 7 -truxillic acid, which remains unchanged at 130°, is completely 
converted into the a-acid when heated either at 175° or at 260° for 
2 hours with ordinary hydrochloric acid, so that it is possible to 
pass from the a- to the 7 -derivatives, or vicQ Dersd at will, ^-truxillic 
acid, like its anhydride, does not undergo isomeric change, except on 
fusion with caustic potash, when it is converted into a new truxillio 
acid, termed the 5-acid (vide infra). The chlorides of the three acids 
remain unchanged at a temperature of 200 °. 

The ethereal salts of each of the three acids were originally pre¬ 
pared by saturating the solution of the acid in methyl or ethyl 
alcohol with hydrogen chloride. The products thus obtained are 
found to be respectively identical with those formed when the 
silver salt of each acid is treated with an ethereal solution of 
methyl or ethyl iodide in the cold or at 100 °, or when the chloride 
of either the a- or /3-acid is treated with sodium methoxide or ethoxide 
at the oi'dinary temperature, or the anhydride of the 7 -acid reacts 
with the corresponding alcohol at 160°. Variation in the method of 
preparation of the ethereal salts does not, therefore, bring about 
isomeric change. 

On fusion with caustic potash, w-truxillic acid decomposes with the 
evolution of hydrogen and production of acetic and benzoic acids 
together with a third acid, which, however, was not obtained in 
quantity sufficient to admit of its identification. 

B-Truxillia acid, CieHieO^, is formed when ^-truxillio acid is fused 
with 4 to 5 times its weight of caustic potash. It crystallises from 
water in beautiful, long, lustrous needles, melts at 174°, yields 
cinnamic acid on distillation, and is readily soluble in alcohol, sparingly 
soluble in benzene. It is not attacked by aqueous potassium per¬ 
manganate in the cold. The calcium salt, 0 i 8 Hi 4 O 40 a, cxystallises in 
rosettes of needles, and when once separated irom solution is not 
soluble in water; the barium salt crystallises in colourless prisms and 
is sparingly soluble in boiling water j the methyl salt, GiailuOiMea^ 
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crystallises in lustrous needles, melts at 77*, is I’eadily soluble in 
alcohol, benzene and light petroleum, gives a molecular weight 
of 836 by Raoult’s method, and yields the unchanged 5-acid on 
hydrolysis. 

Ethyl cinnamate when kept for a long time is converted at 
the rate of about 2 per cent, per year into a polymeride which 
forms an insoluble, infusible, chalk-like mass (Erlenmeyer, Ber,, 11, 
150). On analysis, the author finds it has the composition 

(Ph-OH:OH-COOEt)a?. 

It decomposes on dry distillation at 300° with the formation of ethyl 
cinnamate, and differs from the truxillic ethereal salts by its insolu¬ 
bility and infusibility. It is only slightly saponified by treatment 
with alcoholic potash at 140 or 180°, whilst at 200° it is largely 
converted into cinnamic acid. When heated with hydrochloric acid 
of sp. gr. = 1*125 at 200—220° for 12 to 14 hours, it is saponified to 
a greater extent than with caustic potash, ethyl chloride escapes, and 
the product on treatment with dilute alkali yields a solution from 
which an acid insoluble in all solvents can be separated on acidifica¬ 
tion ; this compound is not identical with any one of the isomeric 
truxillic acids. 


The remainder of the paper is devoted to a discussion of the 
probable formulse for the isomeric acids. B-Truxillic acid has, prob- 

, OHPh.OH-OOOH . . n. u .T. V -1 

ably, the formula ir-r since it yields both benzil 

OnPh*GH*OOuH 


a»nd benzoic acid on oxidation in alkaline solution with 6 per cent, 
aqueous potassium permanganate ; the benzil obtained amounted 
only to 30 per cent, of that theoretically possible, but this may be 
accounted for, inasmuch as it would readily be oxidised to benzoic acid 
under the conditions employed. Further, ^-truxillic acid on dry 
distillation gives not only oiunaraic acid hut also about 10 per cent, of 
dioinnamene, CieHig. This hydrocarbon is formed in very small 
quantity when ethyl cinnamate is heated in a sealed tube at 800®; it 
crystallises from alcohol in colourless scales, melts at 124°, and is 
identical wdth the compound obtained by distilling cinnamic acid 
(v. Miller, Annalon^ 198, 148), and calcium cinnamate (Engier and 
Leist, this Journal, 1878, 901). The Mhnmide, OieHittBra, crystal* 
Uses from benzene in beautiful needles melting at 288°, 

W. P. W. 


Salts and Derivatives of tbie Truxillic Acids. By W, L. 
Beohy (iier,, 22., 2256—2261 ).—ISilver »^trmiUate^ OisHuO^Aga, 
forms white fiocks, and is readily soluble in ammonia; the harium 
salt, with 8| mols. H 20 , crystallises in large, colourless prisms, and 
effloresces on exposure to air; the calcium salt, with 1 mol. H^O, is 
crystalline, and is more soluble in cold than in warm water or 
60—70 percent, alcohol; the sodiwnBM^ with 10 mols, H^O,crystal¬ 
lises in long, colourless prisms, and efforesces on exposure to au^ 
"e&^TruQsillamide, Oi 8 Hi 803 N 2 , crystallises from alcohol and water iu 
slender, colourless needles, melts at 265®, and is moderately soluble 
in,hot alcohol, very Sparingly soluble in bpt water, 

Manum p-*truxiUah^ OjaJHuOiBa + ,2HaO, crystallise® in small, thin 
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colourless prisms, and is practically insoluble in water; tbe calcium 
salt, with 3 mols. H 20 , crystallises in small, white scales, and is 
insoluble in water; the sodium salt, with 2 mols. HgO, crystallises 
from 94 per cent, alcohol in very slender, colourless needles. ^-Trwx- 
ilUc chloride, CiaHuO^Oh, obtained by the action of phosphorus penta- 
chloride on the acid, crystallises in transpai'ent, rhombic privsms, 
melts at 96°, is readily soluble in chloroform, benzene, and ether, but 
sparingly soluble in light petroleum, and when treated with sodium 
/:J-truxillate is converted into /5-truxillic anhydride. 

Silver f^4ruxillate forms crystalline flocks; the harium salt, with 
11 mols. H 2 O, crystallises in large,* colourlcvss, monoclinic prisms, 
a : 5 : 0 = 1*0677 : 1 : 0*5533; = 81° 24'; observed faces coPoo, 

oo^co, OP, ooP, oo?2, and +P, and effloresces on exposure to the 
air; the calcium salt, with S^- mols. H 20 , is a white, microcvystalline 
powder, and the calcium salt with 6|- mols. H 2 O, crystallises in 
lustrous, large, colourless, monoclinic prisms, a : b : c 
1*0899 ; 1: 0*6511; j3 = 89® 20'; observed faces ooP, ooP2, l?co, — P, 
-fooP, and coPoo, and effloresces slowly on exposure to the air ; the 
ethyl salt, Ci 6 Hi 4 (COOEt) 2 , crystallises from dilute alcohol in very 
slender, white, silky, matted needles, molts at 98°, and is very soluble 
in alcohol, ether, benzene, and acetic acid, sparingly soluble in light 
petroleum. 7 -Truxillic anhydride can be prepared by heating 
7 -truxillic chloride with sodium 7 -truxillate. W. P. W. 

Derivatives of Nitrohydroxsmaphthaquiiaone. By P. Kbhr- 
MANN and 0. WEiOHARnr (/. jpr, Ghem* [2], 40, 179 — 187; compare 
Abstr., 1880, 940).— Trihtjdroxy-fi-naphthylamine hydrochloride, 

CinH 4 (OH) 3 *NH 2 ,HCl, is formed when sodonitrohydroxynaphtha^ 
quinone, in small portions at a time, is added to a solution of a little 
more than the theoretical quantity of stannous chloride in concent- 
trated hydrochloric acid, and the mixture warmed with a little zinc. 
It separates from concentrated hydrochloric acid in large, monoclinio, 
colourless crystals, which turn greyish on exposure to light. The 
free base, [( 6 E )3 : NHa = I : 3 : 4: 2], is obtained in gi^eyish-white 
ciystals when a solution of the hydrochloride is treated with sodium 
carbonate, but it is rapidly oxidised to amidohydroxynaphthaquinone. 
The ^e^mr.ei5//Z-derivative, OiflH 4 (OAc) 3 ‘hfHAc, prepared by boiling 
the hydrochloiide with sodium acetate and acetic anhydride in 
presence of a little tin, crystallises from glacial acetic atnd, melts at 
145°, and is readily soluble in alcohol, chloroform, and concentrated 
acids, but insoluble in water. Tt dissolves unchanged in fuming 
nitric acid, and it is not acted on by a cold glacial acetic acid solution 
of chromic acid. 

Acetamidohydroxynaphthaquimne, OH*OioH 402 *FHAo, is formed 
when the preceding compound is treated for a long time with cold, 
concentrated potash in presence of air, or when amidohydroxy- 
naphthaquinoiie is boiled with acetic anhydride. It crystallises from 
glacial acetic acid in yellow, indented needks, melts at 219—220°, 
and shows great resemblance to chlorhydroxynaphthaquinone. It 
is rendily soluble in aloolv 1 , glacial acetic acid, ether, chloroform, 
benzene, and carbon bisulphide, but insoluble in water; it disaolvea 
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in caustic alkalis witk a blood-red coloration, and on adding alcobol 
the salts are precipitated in red crystals. When boiled for a long 
time with concentrated potash, it is decomposed, the solution becomes 
dark blue, and the potassium salt of amidohydroxynaphthaquinone 
separates on cooling in bluish-black needles. The osaime, Ci 2 HioOji!Nrjj, 
prepared by treating the quinone with hydroxylamine in alkaline 
solution, crystallises from glacial acetic acid and xylene in golden 
needles, decomposes at 190—200°, is sparingly soluble in alcohoh 
ether, benzene, and carbon bisulphide, and insoluble in water. 

Amidohydroxyna^hthaquinoneoximey 010118081^2, prepared from amido¬ 
hydroxynaphthaquinone in like manner, is a greenish-yellow, floccu- 
lent compound almost insoluble in the usual reagents, but soluble in 
alcoholic hydrochloric and acetic acids. It dissolves in alkalis with a 
violet coloration, which changes to blood-red on adding excess of 
alkali. 

Diamidonajphtha/resorcmol liydrochloHde^ CioH4(OH)2(lTH2)2,2HCl, is 
formed when the preceding compound is gradually added to a cold 
dilute hydrochloric acid solution of stannous chloride, and is precipi¬ 
tated in long, colourless needles on the addition of fuming hydrochloric 
acid. It oxidises and turns red on exposure to the air, either in the 
dry state or in solution. The alkaline solution rapidly oxidises, and 
becomes carmine-red j if the red solution is boiled for a short time 
ammonia is evolved, the solution turns black, and, on adding hydro¬ 
chloric acid, amidohydroxynapthaquinone is precipitated. If the 
red alkaline solution is treated directly with acids, the colour 
darkens, and after a few minutes amidohydroxyquinoue is precipi¬ 
tated* F. S. K* 

Hydronaphthabenzylammes. By E. Bambirgeti and H. Helwig 
22, 1912—19175 compare A-bstr., 1887, 719, 840 ).—Phenyl 
tetrahydro-P-najplithahenzylcarhamide^ NHPh'CO'NH'OHi'OioHn, pre-* 
pared by treating tetrahydronaphthabenzylamine with phenyl cyanate 
in benzene solution, crystallises from alcohol in slender, colourless 
needles, melts at 141°, and is readily soluble in acetone, alcohol, and 
chloroform, but almost insoluble in water. The corresponding thio^ 
carbamide, l^HPh'CS'NH’CHa^OioHu, crystallises from alcohol in 
colourless rosettes, melts at i39’5—140°, and is readily soluble in 
most ordinary solvents. % 

Tetralvydro-p-na'phthahenzyloarbmmde, ]S'H2*00*TiTH'OHs*OioHn,sepa¬ 
rates in colourless plates when a neutral solution of tetrahydro- 
uaphthabenzylamine hydrochloride is evaporated with potassium 
cyanate; it crystallises from hot alcohol in small plates, melts at 
135—135*5°, and is soluble in alcohol, benzene, and ether. 

Di-tetrahydro^ft^7iaphthahenzylcarhaimde, GO(!N‘H*CHa*OioHn)2, pre¬ 
pared by treating an acid solution of the base in like manner, crystal¬ 
lises from hot water in small plates melting at 225*5—226°. 

Teirahydro-^^^naphthahenzylawAne tetrahydro-fi^naphthahenzyldUhio- 
carbamate, CioHn*CH 2 *NH*OS’S*NH 3 *OH 2 *CioHn> is formed when 
the base is treated with carbon bisulphide in cold ethereal solution; 
it crystallises from alcohol in needles, melts at 128° with decom¬ 
position, and is sparingly soluble in water* 
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Duteirahydro -/3- nafTiiJiahenzyUhiocarhamide^ CS(]SrH’CH 2 ‘CioHn) 2 , 
obtained by boiling an alcoholic solution of the preceding compound, 
crystallises in nacreous plates, mells at 142 b —143°, and is readily 
soluble in chloroform, alcohol, and benzene, hut more sparingly in 
ether, and insoluble in water. 

Acetyltetrahydro-^-naiMhahenzylamirie, OioHu‘CHs*NHAc, crystal¬ 
lises from alcohol in long needles, melts at 64—65°, and is readily 
soluble in benzene, acetone, chloroform, alcohol, hot water, and light 
petroleum ,* it is not acted on by bromine in chloroform solution. 

When tetrahydro-/3-naphthabenzylamine hydrochloride is oxidised 
with 3 per cent, potassium permanganate in cold alkaline solution, 
phthalic acid and orthohydrocarboxycinnamic acid are formed. 

Phenyltetrahydro-a-naphthabenzylcarbamide crystallises in colour¬ 
less needles, melts at 126 5°, and is readily soluble in ether and warm 
alcohol. 

Acetyltetrahydro-cc^nayhiJidbenzylamine crystallises in nacreous 
platea, and melts at about 88*5°. 

When tetrahydro-ac-naphthabenzylamine is oxidised with potassium 
permanganate, oxalic acid and phthalic acid are formed* 

F* S. K. 

a- and ^-Naphthylglycines and their Derivatives, By 0, 
JOLLBS (Per., 22, 2371—2374).—Lippraann has shown that nitroso- 
phenylglycine on reduction yields phenylhydrazidoacetic acid. The 
author is now extending this reaction to the naphthyl-series. 

«-Naphthylglycine (Bischott and Nastvogel, this voL, p. 1015) was 
prepared by heating a-naphthylamine with an aqueous solution of 
ohloracetic acid. It forms a crystalline platinochloride, and its silver 
salt crystallises in silvery scales, but in aqueous solution decomposes 
on heating with formation of a metallic mirror. ac-NitrosonajphthyU 
glycine^ formed by acting on the ammonium salt with nitrous acid, is 
very unstable. 

When /8-naphthylamine is heated with aqueous chloracetic acid, 
^■^naphthylglycine-napkthylamme^ Ci()H 7 'NH*OH 2 *OOOH,NH 2 'OioH 7 , is 
formed, and crystallises in yellow needles melting at 114—115*^. 
When boiled with hydrochloric acid, this breaks up into naphthyl- 
amine and ft-naphtkylglycine. The latter forms microscopic crystals 
soluble in water, alcohol, ether, and glacial acetic acid, and melts 
at 134—135°. jB-’NUrosonaphthylglydne is more stable than the cor¬ 
responding »-compound; it crystallises from alcohol in reddish scales, 
and decomposes at 125—126°, L« T. T* 

Condensation - derivatives of ac-Napiithaldehyde, By B* 
Brandis (Ber., 22, 2148—2158).—a^-Naphthaldehyde does not yield 
a crystalliaable compound when treated with ammonia under the con¬ 
ditions employed in the preparation of hydrobenzamide from benz- 
aldehyde; condensation with primary aromatic amines, however, 
gives better results. »-Naphthahenzylidenaniliney OioHt^CHINPh, 
ciystallises from alcohol in pale yellow needles, and melts at 71°; 
c^^naphthahmzylidenoHhotaluidine^ OioH 7 ^CH!N*OfiH 4 Me, crystallises 
from alcohol in stellate groups of scales, and melts at 59°; (z^naphiha- 
bemylideneparatoluidine crystallises in long, yellow needles,and melts 
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at 98°; a-^na’phthahemi/lidene-a.-napJitliylamme, CioH 7 *CH!N‘CinH 7 , 
crystallises in granular aggregates of prisms, melts at 117®, and is 
sparingly soluble in cold alcohol. 

a-’NajphthahenzaldoQdmey Oi()H 7 ‘CH!K’OH, whicib crystallises from 
water in long, beautiful needles, melts at 98°, and is soluble in ether 
and alcohol, but only sparingly in hot water; it is reconverted into 
tbe aldehyde by boiling with hydrochloric acid. 

‘ The nitnle of (x,^najohthaglycollie acid, OxoH 7 *OH(OH)*ClT, is pre¬ 
pared by mixing a-naphthaldehyde (3 grams) and potassium cyanide 
(12 grams) with a small quantity of water, cooling in ice, and 
treating with concentrated hydrochloric acid (25 c.c.) added drop by 
drop. It is a thick, yellow oil, insoluble in water, but readily soluble 
in alcohol and ether. On hydrolysis with concentrated hydrochloric 
acid in the cold, it yields tz-naphthaglijcolUc acid, CioH 7 'OH(OH)*OOOH, 
which crystallises in rosettes of colourless needles, melts at 80—81°, 
and is soluble in water, readily soluble in ether and alcohol. The 
larinm salt is microcrystalline, and is sparingly soluble in hot 
wf\ter. 

»-Naphfhacinna'mio acid, CioH 7 *CH!CH*COOH, obtained from the 
aldehyde by Perkin’s reaction, crystallises from alcohol in arborescent 
groups of needles, melts at 211—212°, and is very sparingly soluble 
in water, 1 part requiring 7,0U0 parts of hot water for its solution. 
The calcium salt crystallises in colourless, lustrous scales, and the 
larium salt forms tufts of needles. A second acid, which has not 
yet been obtained pure, is also formed in the reaction; it melts at 
155—165°, yields ^-naphthoic acid on oxidation with potassium per¬ 
manganate, and is possibly an isomeric a.naphthacinnamio acid. 
oL-NaphfMjlpropionic acid, OioH 7 *CH- 3 *OH 2 ’OOOH, formed by the 
reduction of the cinnamic acid with sodium amalgam, crystallises 
from alcohol in colourless needles, melts at 14b®, and is somewhat 
sparingly soluble in hot water. Dihrom-A-napJithahydTocinnmidc acid, 
Gi(>H 7 *CHBrOFlBrOOOH, prepared by brominating the cinnamic 
acid in chloroform solution, crystallises from chloroform in colourless 
scales, melts at 189°, and on reduction with zinc-dust and acetic acid 
is reconverted into <*-napht.hacinnamic acid. cc-NaphthyU/d-^hromo- 
propionic acid, OioH7‘GHBx**CHa*COOH, obtained by heating the 
cinnamic acid with 10 times its weight of hydrobromic acid (satu¬ 
rated at 0°) for 2|—3 hours at 100’', crystallises from chloroform in 
colourless needles, melts at 216°, and when suspended in water, and 
treated in the cold with an aqueous solution of sodium carbonate, is 
converted into »-naphihacinnamme, CioH 7 ’OH!CH 3 . Tliis is an oil 
with an aromatic odour resembling that of styrene, and yields on 
bromination in chloroform solution »^ntiphthacmnamem dibromide, 
OioH 7 *CHBrOH 2 Br, which crystallises in colourless tables, melts at 
168®, and is very sparingly soluble in alcohol. W. P, W* 

Decomposition of Sttlphonic Acids in Presence of Pitos^ 
phorio Acid- By 0. PeiboeI/ and J. M. Crafts (Oompt rend., lOd^ 
95—-99).—The decomposition of siilphonic acids by heating them 
i^th, sulphuric acid and passing steam into the mixture is compli-' 
the fomatich of disulphonic acids and by other secoudaty 
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reactions, and the yield of hydrocarbon is too low. Assumii'g tbafc 
the salphurio acid serves only as a mediam which will contain a 
quantity of water suiBoient for the decomposition, and the tempe¬ 
rature of which can readily be regulated, the'authors have substituted 
phosphoric acid for it with very satisfactory results. The sodium or 
potassium salt of the sulphonic acid is mixed with a considerable 
excess of phosphoric acid solution of 60° B. This liquid boils at 
130®, and all the sulphuric acid which is liberated forms an acid sul¬ 
phate of sodium or potassium; if necessary enough alkali maybe 
added to form a normal sulphate. The operation is conducted in a glass 
retort^ and the current of steam and the temperature are easily regu¬ 
lated. If necessary, the products at different stages of decomposition 
may be collected separately. 

21 ' grams of tetrahydronapbthalene-monosulphonic acid (obtained 
by the action of sulphuric acid at 100° on that fraction of the pro¬ 
ducts of the action of aluminium chloride on naphthalene which boils 
at 200°) gave 48*7 per cent, of tetrabydronaphthaloue, instead of 
53*4 per cent, and the amount of acid liberated was identical with 
the calculated quantity. 

Experiments with benzene, metaxylene, and naphthalene and its 
derivatives indicate that the facility with which the monosulphonic 
acids decompose in this manner is in proportion to the ease with 
which they are formed. In like manner the monosulphonic acids are 
more easily decomposed than the disulphonic acids, many of the latter 
showing remarkable stability. Benzenedisulphonio acid is not de¬ 
composed below 280°, and the decomposition is not quite complete at 
330°, because some of the acid distils over unchanged with the pro¬ 
ducts of decomposition. 

This method of separation of hydrocarbons may be applied to cases 
which have hitherto presented great ditficulty, such as the separation 
of the naphthalene hydrides obtained by the action of aluminium 
chloride on naphthalene. It is found that the hydrocarbons which 
are converted into sulphonic acids are tetrahydronaphthalene and a 
small quantity of naphthalene, whilst the portion not attacked by 
the sulphuric acid consists of higher hydrides, especially the deca- 
hydride, 

The naphthalene is the most readily converted into the sulphonic 
acid, and, in accordance with the rule already stated, naphthalene is 
found in the first portion of the products of decomposition by water 
in presence of phosphoric acid, 0- H. B. 

Oximes of Phenanthraquinone, By K. Auwees and V. Muter 
(Ber., 22, 1985—1995; compare this voL, p. 609, and Beckmann, 
this voL, p. 980).—^Attempts to prepare an isomeride of phenanthra- 
quinoneoxime by treating the diketone with hydroxylamine under 
various conditions were unsuccessful, the only product in all cases 
being the monoxime (m, p., 158°) described by Goldschmidt (Abstr., 
1884, 62). 

When phenanthraquinone is treated with hydroxylamine in pre¬ 
sence of alkali, the mixture at, once turns green, and on warming 
for a few seconds a violent evolution of gas takes place; only small 



1202 


ABSTRACTS OF CHEMICAL PAPERS. 


quantities of the monoxinie are obtained, but considerable quantities of 
resinous products are formed. The result is the same, but the re¬ 
action is less energetic if excess of alkali is employed in the cold ; 
when sodium carbonate is used, however, the yield of the monoxime is 
good. 

Attempts to convert the monoxime intq an isomeric compound by 
heating it with alcohol, or by treating it with a saturated acetic 
anhydride and glacial acetic acid solution of hydrogen chloride at 
various temperatures, were unsuccessful. 

Fhenantliraquinonedioxime, C 14 H 10 N 2 O 2 , can be prepared by digest¬ 
ing an alcoholic solution of phenanthraquinone (1 mol.) for 30 hours 
with hydroxylamine hydrochloride (4 mols.). It crystallises from 
alcohol or glacial acetic acid in microscopic, yellow prisms, melts at 
about 202 ° with previous decomposition, is insoluble in water, and 
only sparingly soluble in chloroform, benzene, alcohol, ether, and 
glacial acetic acid, but moderately easily in carbon bisulphide. It 
dissolves in concentrated sulphuric acid with a blood-red coloration, 
and in hot soda, yielding a yellow solution, from which the sparingly 
soluble soc 2 ^wm-derivative separates, on cooling, in nacreous plates. 
The pojJumwm-derivative is readily soluble. 

Attempts to prepare an isomeric dioxime by treating the diketone 
with hydroxylamine under various conditions were unsuccessful; 
when the dioxime is heated at 150° with alcohol, it is converted into 
the anhydride (m. p. 182—183°). 

I)iacetylphmanthraquinoned>iomme^ O 18 H 14 N 2 O 4 , is formed when the 
dioxime is dissolved in glacial acetic acid and acetic anhydride, and 
the solution saturated with hydrogen chloride in the cold. It sepa¬ 
rates from hot alcohol in microscopic, well-defined crystals, melts at 
184°, is readily soluble in chloroform and benzene, and moderately so 
in carbon bisulphide, but only sparingly in alcohol, glacial acetic acid, 
ether, and light petroleum, and insoluble in water. When treated 
wdth cold dilute potash, it is slowly reconverted into the dioxime 
melting at 202 °. 

The above results show that phenanthraquinone only yields one 
monoxime and one dioxime under conditions which in the case of 
benzil lead to the formation of isomeric benziloximes, and, moreover, 
chemical agents which convert the benziloximes into isomeric com¬ 
pounds have no like action on the oximes of phenanthraquinone. It 
is probable, therefore, that structurally identical and stereochemically 
isomeric oximes of phenanthraquinone are incapable of existence, a 
conclusion which, if proved to be true, would be evidence in favour 
of the authors’ views on the isomerism of the benziloximes (compare 
Auwers and Meyer, p. 611). F. S. K. 

Terpin Hydrate, By G. Yulpitts {Ohem. Oentr,, 1889, i, ?89, from 
FhaTm, Geniralhalle^ 30, 289—290).—The author attributes the incon¬ 
sistencies in the recorded melting point and solubility of terpin 
hydrate as given by various writers, to the fact that the determina¬ 
tions have been made under different conditions. The melting point 
^as been determined by some in the specimen either after drying 
desiccator or at a high temperature, by which means one of the 
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tkree molecules of water is eliminated, and the substance melts at 102°, 
whereas, if the determination be carried out quickly under the least 
possible contact with the air, the substance melts at 116°. In like 
manner with regard to the solubility, this varies according to whether 
the solution be made by agitating the finely-powdered hydrate with the 
solvent in the cold, or whether it be dissolved with the aid of heat. 
In the latter case, terpin hydrate forms supersaturated solutions. In 
the former case it dissolves in 250 parts of water, 10 parts of alcohol, 
100 parts of ether, and 200 parts of chloroform; whilst in the 
latter case it only requires 32 parts of boiling water, and only 2 parts 
of hot alcohol for solution. J. W. L. 

Oxidation by Nitrosoeamphor in presence of Light. By 

P. Cazeneuve {Corrupt, rend.,, 109, 185—187).—When dry nitroso- 
camphor is exposed to light, nitrogen oxides are evolved; in presence 
of water, nitrogen is given o:ff, and substances in contact with the 
nitrosoeamphor are oxidised. 

In presence of water alone, the decomposition is very slow; nitrogen 
is liberated, but no carbonic anhydride, nitric oxide, nor other oxide 
of nitrogen is given off. Even after long exposure, the residue con¬ 
tains 5 per cent, of nitrogen, has a greenish tint, and dissolves readily 
in cold alcohol of 85°. It probably has a complicated composition, 
bub it no' longer gives Liebermann’s reaction with phenol and sul¬ 
phuric acid, so that the nitroso-group must have disappeared. Acetic 
chloride has no action, and hence hydroxyl-groups are absent, but the 
partial solubility of the substance in alkalis indicates that some acid 
has been formed. 

When excess of alcohol is mixed with nitroso-camphor and exposed 
to light, thex'e is rapid evolution of nitrogen and a proportional pro¬ 
duction of aldehyde mixed with a small quantity of glycollic acid, but 
no acetic acid is formed. A 5 per cent, aqueous solution of mannitol 
is converted into mannitose and an acid which seems to be mannitic 
acid. Glycerol in 30 per cent, aqueous solution is converted into 
glyceraldehydes. With excess of nitroso-camphor, oxidation would 
probably proceed further; oxalic and formic acids in 1 per cent, solu¬ 
tion are oxidised to carbonic anhydride. 

The author suggests that many changes in the vegetable kingdom, 
such as the formation of chlorophyll and other colouring matters, 
may be due to oxidation produced by certain substances under the 
infiuence of light. Nitrosoeamphor and naphthylamine hydrochlo¬ 
ride yield a substance which is first violet-red, and then orauge-red, 
and is known to be formed in the vegetable kingdom under the influ¬ 
ence of light. 0. H, B. 

Monoclxlorocamphor formed by tbe Action of Hypocblorons 
Acid, By P, Cazeneuye (Oompt rend,^ 109, 229—231).—If pow¬ 
dered camphor is agitated with cojneentrated hypochlorous acid, it 
rapidly liquefies and then suddenly solidifies with considerable rise of 
temperature. The product is washed with water, dissolved in alcohol 
pf 93°, mixed with potassium hydroxide in slight excess, a^d precipi- 
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tated by water. It is tlien purified by crystallisation from alcobol, 
and finally from chloroform. 

The aqueous alkaline liquid contains a small quantity of a liquid 
which seems to be an additive product; it has an odour of camphor, 
contains chlorine, dissolves in potassium hydroxide, gives a slight 
red coloration with ferric chloride, and is attacked by acetic 
chloride. 

The monochlorocamphor obtained in this way resembles tereben- 
thene hydrochloride, and is a soft, crystalline substance, which melts 
at 124—125° (not 95"°, as stated by Wheeler), and boils at 220° with 
slight decomposition. It dissolves in alcobol, ether, and chloroform, 
and its rotatory power is [a]D = + 40®. It is only very slightly and 
slowly decomposed by boiling water, even in presence of lead oxide; 
it is slowly decomposed by alcoholic potash, with formation of cam¬ 
phor and unstable acid products. When boiled with fuming nitric 
acid, it yields some camphoric acid and a nitrochlorocamphor, w^hich 
forms metallic derivatives with zinc and iron. If heated with 
aqueous ammonia at 150° for 24 hours, it yields a readily oxidisable 
base, which has a very powerful odour, and is precipitated by all the 
group reagents for the alkaloids. The base and the hydrochloride 
and picrate are very soluble and non-crystallisable, but the platino- 
chloi'ide seems to crystallise. 

When heated with strong sulphuric acid, the ohlorocamphor yields 
hydrochlono acid and phenolic compounds containing sulphur; when 
distilled with powdered zinc, it yields a considerable quantity of 
cyanogen. , • 

The stability of the compound indicates that suhstitution has not 
taken place in the methyl- or propyl-chains, and that it has not a con- 
stHntion analogous to benzyl chloride- On the other hand,^ its 
stability is not great enough to lead to the conclusion that substi¬ 
tution has taken place in a CH-group in the nucleus. It is most pro¬ 
bable that, as in normal monochlorocamphoi*, substitution has taken 
place in a CHjj-group in the nucleus. 0. H, B. 

Isomende of Monobromcoamplior- By P. Oazeneute (Oompt 
rmd.^ 109, 439—441).—Hypobromous acid is prepared by the action 
of bromine on mercuric oxide suspended in water cooled at 0°, and 
powdered camphor is agitated briskly with tho solution. It forms a 
reddish-orange liquid, which is washed with cold water, dissolved in 
alcohol of 93°, agitated with a slight excess of potassium hydroxide to 
remove bromine, precipitated by the addition of water, washed, dried, 
and finally crystallised from alcohol of 85°, and from chloroform. 

The monobromocamphor thus obtained forms ili-defined crystals, 
which melt at 144—146°, whilst ordinary monobromocamphor melts at 
76®, It is insoluble in water, but readily dissolves in alcobol, 
benzene, ether, and chloroform. A 6’6 per cent, solution in alcohol of 
93° has a rotatory power of [a]D = + 4u°, which is identical Tith that 
of the monochlorcamphor obtained by the action of hypochlorous acid 
(preceding abstract). With water and dilute acids at high tempe- 
i^atures, with ammonia, and in all reactions (he. cit.) the.two deriva¬ 
tives behave in, a precisely similar manner. They are therefore 
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doubtless similar in constitution, and tbe bromine bas displaced 
hydrogen in a CH 2 group ot the nucleus. 

The monochloro- and monobromo-derivatives obtained respectively 
by the direct action of bromine, or the action of chlorine in presence 
of alcohol, contain the halogen in the ortho-relation to the carboxyl. 
It is probable that the isomerides contain the halogen in the para- 
relation, but they may also be regarded as ethereal salts of a secondary 
alcohol with the CH*OH group in the nucleus. The latter view is 
supported by tbe liberation of hydrochloric or hydrobromic acid by 
the action of water or dilute sulphuric acid at 150°, and by the pro¬ 
duction of amines on treatment with ammonia, C. H. B. 


Camphor-derivatives. By A. Haller {Gompt, rend.^ 109, 68—?1 
and 112—114 ). —Cyanocamphor remains unaltered when heated 
with alcohol alone, but in presence of a small quantity of sodium a 
reaction takes place, and if the product is concentrated and the 
crystals which form are washed with a solution of potassium hydroxide 
and recrystallised from ether, the compound ON-OioHisOaEt is 
obtained in rhombic crystals which melt at 5?—68° aud are 
insoluble in water and in alkalies, and only slightly soluble in light 
petroleum, but dissolve in ether and in alcohol; molecular rotatory 
power in alcoholic solution [(»]d = + 57 ° 70 '. This compound gives 
no reaction with ferric chloride, and does not reduce Bar res will’s 
solution nor silver nitrate. Tbe formation of this compound takes 
place readily under atmospheric pressure, but it is better to conduct 
tbe operation in sealed tubes at 100 “. Tbe same product is obtained 
by tbe action of sodium amalgam' on an alcoholic solution of oyano- 
camphor. 

Methyl alcohol under similar conditions yields the compound 
ClSr-OioHieOsMe, which forms crystals melting at 76—77°. The 
corresponding propyl-derivative is an oily liquid, which does not 
solidify at --20°, and dissolves in most solvents, except water and 
alkalis. 

If cyanocamphor is assumed to have the constitution 


CH-CIT 

08 H „<^0 ' 


the que^stion arises whether the cyanogen-group has the same influence 
on the CO-group as the CCls-group has on the OOH-group in chloral. 

The formula, I _ , is, however, inadmissible, because tbe 

JdLU Ustiii 

alkyl-derivatives yield neither acetyl- nor benzoyl-derivatives when 
treated with the corresponding chlorides. It may also be assumed 

that cyanocamphor has the constitution, 0sHu<8 The formula, 

(j'UH 


RO CH-OH 


, is, however, inadmissible, because tbe alkyl-deri¬ 


vatives yield no ethereal salts. Still, assuming .that the double 
bond is unloosed, tbe constitution of tbe alkyl-derivatives may be 
COOElt'CsHu'OHa’OlS*, that is to say, they are ethereal salts of the 
YOL. LYI. 4 w 
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acid GOO&OgHu'OHa'C]^, wMch is itself the nitrile; of hydro- 
campho-carboxylic acid. 

The author has prev'^i^'^ly shown that when cyanoC'Xmphor is 
treated with eoncentrateh^tash it yields hydroeamphi)carboxylic 
acid. When this is heated with alcohol and hydrochloric acid, 
it yields a small proportion of a diethyl salt, with a molecular 
rotatory power of + 45 '^, and a mnch larger proportion of the 
monethyl salt, a semi-crystalline solid, which melts at 44—15 

When the ethyl-derivatiye obtained from a cyanopbmphor is 
treated with concentrated hydrochloric acid, it yieldt ammonia, 
alcohol, and hydrocamphocarboxylic acid. OyanocamphJr under the 
same conditions yields camphocarboxylio acid. The ethd-derivative 
also yields hydrocamphocarboxylic acid when treated w^h excess of 
potash. With an alcoholic solution of hydrogen chloride, 'yields the 
diethyl salt of the acid, and if this ethereal salt is < ated with 
alcoholic potash in molecular proportion, it yields th potassium 
aalt of an acid, which melts at 77— 78^, and is isomei with the 
monethyl salt of hydrocamphocarboxylic acid. The vme com¬ 
pound is obtained if the original ethyl-derivative i^ iled with 
alcoholic potash in molecular proportion, until ammonia ao longer 
■evolved. 

These results confirm the supposition that the doable 1 id is un¬ 
loosed, the change being facilitated by the presence of thmegative 
cyanogen-group. The two carboxyl-groups in the product d not yield 
-alkyl salts with the same readiness, and when these salts aS formed 
they differ considei’ably in stability. It follows that the energy the acid 
funjction of t^e group OOOH depends on the nature of tt nucleus 
or radicle with which it is combined. GH. B* 

Influence of Solvents on the Rotatory Powerof Iso- 
camphols- By A. Haller (Oompt. rend., 109, 187— 1)), —The 
author distinguishes the stable camphols as tfe-campholtand the 
unstable as isucamphols or / 3 -camphols. { 

Leevogyrate isoeamphol prepared by Montgolfier’s method 3 ; 0 ,m- 
bles its isomericle ordinary or i»-camphol, but is more igoluble "i. 
alcohol, benzene, toluene, and petroleum. In capillary tubes it 
volatilises without melting, but in sealed tubes it melts at 212 '’. 
jB’rom light petroleum it crystallises in fem-like leaflets %d not iii 
hexagonal tables like its isomeride. 

a^camphol has the same rotatory-power (-f 38*52) n alcohol 
^toluene, or petroleum, but the rotatory power of isocam^hol varies 
with the solvent. In alcohol it is —S3'll, in petroleum -26*62 and 
in toluene —20*99. A mixture of equivalent quantities of dextro¬ 
gyrate <as»eamphol and lesvogpate isocamphol is inactive a 
solution, but in petroleum it has a rotatory power of + 
toluene of -f 7'01. It will be observed that these differenc ^.0 
than those absjerved with the isocamphol alone. 

A mixture of dextrogyrate isocamphol with a slight ex»of J^evo- 
gyrate i»rcamph<d had a rotatory power of — l'3p in al| 
in petroleum, and —6*49 in toluene. ! ’ 

, It is evident that the influence of solvents on the power 
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may vary with different isomerides, and that, in this particular 
instance the differences may be utilised to distinguish between the 
a-camphols and the isocamphols. 0. H. B. 

Molecular Weight of Caoutchouc and other Colloid Sub¬ 
stances. By J. H. Gladstone and W. Hibbert {l%ih Mag, [5], 28, 
38—42). —The authors have determined the molecular weight of caou¬ 
tchouc by Raoult’s method. The caoutchouc was prepared from Penang 
and Para rubber, and was purified by three different methods. The 
experiments were made on solutions in benzene of 5*25° freezing-point. 
Only one of the three samples gave measurable results (mol. weight 
6604), and as it had been separated from its ethereal solution by 
evaporation in hydrogen, the authors consider that a lowering of the 
molecular weight had taken place. The accuracy of Raoult’s method 
for substances of this nature had been previously proved by experi¬ 
ments with substances of the same ultimate constitution (oil of turpen¬ 
tine, oil of lemon, cedrene, caoutchene, &c.) whose molecular weight 
was known. Extremely concordant results were obtained. The high 
molecular weight obtained for caoutchouc, the total absence of an / 
tendency to crystallise, its decomposition when distilled, its easy 
alterability by the action of heat, and the extreme slowness with 
which it dissolves, render it pi’obable that caoutchouc belongs to the 
class of colloids. For this reason, experiments were made with gum 
arabic, caramel, and albumin in aqueous solution. Very high mole¬ 
cular weights (about 2000) were obtained; a result which agrees 
with the experiments of Brown and Morris (Trans., 1888, 610). 
Experiments were also made with solutions of the colloidal hydrates of 
iron and aluminium; the molecular weights obtained were very 
high, especially if due allowance is made for the small amount of 
chloride which is unavoidably pi’esent. All the authors’ experiments, 
therefore, confirm the belief that the colloid molecule coutains a very 
large number of atoms. , • H. K. T. 

Colouring Matter of Purpura lapillus. By A. Letellier 
(Oonijpt. rend., 109, 82—85). —Furpwra lapillus is very abundant on 
the coast of Brittany, and is probably the soui'ce from which the 
aucient Britons obtained their purple dye. The colouring matter is 
furnished by a yellowish-white fascia which extends along the rectum, 
and is only developed on exposure to light. Three substances seem 
to be concerned in the production of the purple. One is yellow and 
is non-photogenic, while the other two are green and rapidly become 
blue or carmine when exposed to light. The yellow substance crys¬ 
tallises in oblique prisms or in very thin plates, which resemble crystals 
of uric acid but are triclinic. It is soluble in potassium hydroxide 
and is precipitated unchanged on the addition of a dilute acid. 

One of the two photogenic substances is apple-green in colour, and 
the crystals, which are monoclinic, resemble magenta in general ap¬ 
pearance, but rapidly become opaque and dark blue when exposed to 
light. It dissolves with difficulty in water but is readily soluble iu 
chloroform and especially in light petroleum. The other forms dull- 
green rhombic crystals, which are relatively somewhat soluble iu 
water and become violet or earmine-red on exposure to light, 

4 w 2 
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In order to obtain these compounds the fasoige of Imndreds of Purpura 
are dried over sulphuric acid in a vacuum, powdered, and extracted 
with ether. The ethereal solution is evaporated and the residue 
treated with potash in order to remove fats and the yellow substance. 
The latter is precipitated by acidifying the solution. That portion of 
the residue which is insoluble in potash is treated with chloroform, 
which dissolves the dull-green compound more readily than the other, 
or with light petroleum, which first dissolves the apple-green sub¬ 
stance. All these operations must be conducted in the dark* 

When the purple colouring matter bas once been formed, it is a dark 
impalpable powder quite insoluble in all ordinary solvents. Kitric 
acid or chlorine water decomposes it; strong sulphuric acid con¬ 
verts it into an emerald-green substance which, on addition of water, 
forms a deep indigo-blue solution, but prolonged contact with the 
acid I'esults in carbonisation. 

When the powder is suspended in chloroform, the liquid transmits 
only the rays 720—613 and 535—490. If the purpurogenic sub¬ 
stances are dissolved in chloroform and the solution is exposed to the 
prismatic spectrum of the electric arc, it is found that the green and the 
less refrangible part of the blue have no action, w’hilst the red and 
infra-red are very active and under these conditions produce a greater 
effect than the violet and ultra-violet. There is little doubt, howevex% 
that the coloui'ing matter is a product of reduction. If the purpuro- 
genio substances are mixed with hypoohlorous acid, hydrogen per¬ 
oxide, or potassium dichromate, they remain unaltered, but when 
treated with sodium amalgam , a purple-red pbstance is formed. 
When the purple is oxidised, it becomes white, but on exposure to 
light it again becomes green and finally rose-coloured. 

The purpurogenic substances are most abundant between October 
and April, the time during which reproduction takes place. 

0. H. B, 

Conversion of Pyrroline into Tetranxethylenedlanaine. By 
G. CuMiciAN and C. IT. Zanetti (Ber,, 22,1968—“1975).—Pyrroline- 
hydroxylamine (compare Ciamioian and Dennstedt, Abstr., 1885, 
p. 246) is best prepared by boiling pyrroline (10 grams) for 17 hours 
with hydroxylamine hydrochloride (12 grams) and anhydrous sodium 
carbonate (8 grams) in 90 per cent, alcoholic solution (100 grams). 
The yield is 35 per cent. It melts at 173®, and molecular weight 
determinations by Eaoult’a method in glacial acetic acid solution gave 
results in accordance with those required by the molecular formula 
CaHslSraO^. When treated with sodium in boiling alcoholic solution, 
it is converted into tetramethylenediamine, melting at 27—28®, and 
identical in all respects, save iu melting point, with the compound 
(m. p. 23—24®) devscribed by Ladenburg (Abstr., 1886, 528). The 
benzoyl-derivative melts at 177—178®; TJdranszky and Baumann 
(this voh, p. 33) give 176—176° as the melting point of this com¬ 
pound. The constitution of the compound is probably 

OH-E:OH-CH«-OH 2 -OH:N‘OH (succinaldoxime); it is soluble in 
alkalis, reacts with acetic anhydxdde, and when treated with nitrous 
acid nitrous oxide is evolved. ^ 

A compound, probably su6omUhy(^/razmB^ is formed when 
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pyiToKnelijdroxylamine (0*5 gram) is heated at 210° for a few minrates 
with phenylhydrazine (1 gram). It crystallises from boilmg alcohol 
in almost colourless, silky plates, melts at 124—125°, and is decom¬ 
posed at a higher temperature ; it is readily soluble in alcohol, ether, 
and benzene, but insoluble in water. It turns reddish-yellow on 
exposure to light and air or when heated for a long time at 100°. 

!P. S. K. 

2- and 3-Metliylpyrroline. By M. Dennstedt and A. Lbhne 
(B er., 22, 1918-1920 ; compare Abstr., 1886, 1043).—The 2- and 3- 
methylpyrrolines which are present in small quantities in the fraction 
of Dippel’s oil, boiling at 140—153°, cannot be completely separated 
by the method previously described (Zoc. cit.\ as only the 2-compound 
(b. p. 147—148°), which forms the larger proportion of the mixture, 
can be obtained in a pure state j the dimethylindole, prepared from 
the 3-methylpyrroline (tliis voL, p. 400), may, therefore, have only 
been obtained in an impure condition. 

^-‘Met'hylpyrryl cinnamyl ketone, CiUHsMe’CO’CIItOHPh, prepared 
by boiling the acetyl-derivative of 2-methylpyrroline with benzalde- 
hyde and very dilute potash, crystallises from alcoliol in compact 
yellow needles melting at 193°. The corresponding 3-compowncZ, 
prepared in like manner, crystallises fi'om alcohol in snjall, light 
yellow plates and melts at 156—157°. F. S. K. 

Dinaethylpyrrolines. By M. Dbnnstedt (Her., 22, 1920—1924). 

'— %,4i-DiifYietluilpyrrijl cinnamyl ketone, 04 NH 2 Me 2 *C 0 ‘ 0 H! 0 HPh, pre¬ 
pared from 5-acetyl-2,4-dimethylpyTroline and benzaldehyde, crys¬ 
tallises from alcohol in small, yellow plates melting at 188°. When 
2,3.dimethylpyrroline is treated with hydrogen chloride in ethereal 
solution (compare this vol., p. 400), small quantities of a very unstable 
condensation-product are formed, from which, however, an indole- 
derivative cannot be obtained by ti’eating it with sulphuric acid. 

Tetramethylindole, OiaHisN, is obtained when an aqueous solution 
of tetramethyldipyrroline hydrochloride (compare Dennstedt and 
Zimmermann, Abstr., 1887, 598) is mixed with dilute sulphuric acid 
and, after keeping for some days, the product is distilled with steam. 
It is a yellowish oil, boils at 285° with partial decomposition, and is 
soluble in concentrated hydrochloric acid, but is repx*eoipitated on 
adding water. When heated at 120° for 15 hours with methyl alcohol 
and methyl iodide, it yields a yellow oil which shows all the charac¬ 
teristic reactions of a dihydi'oquinoline. The piorate, prepared by 
treating the base with picric acid in benzene solution, crystallises in 
granite-red needles melting at about 100° with decomposition. 

The conversion of the dimethylpyrroUne ,(b. p. 105°) obtained from 
Dippel’s oil into tetramethylindole seems to show the presenc’e of 
2,3-dimethylpyrroline in the original oil (compare following abstract). 

, F. S. K. 

Dxmetbylpjrroline^ in DippePs Oil, By M. Dennstedt (Ber., 
22,1924—1929).—The presence of 2,3-dimethylpyiToline in Dippel’s 
oil is z'endered probable by the experiments already described (com¬ 
pare preceding abstract) and also from the behaviour of the oil with 
acetic anhydride. 



1210 


ABSTRACTS OF CHEMICAL PAPERS. 


If the fraction (b. p. 165®) obtained from coal-tar contains 2,3- 
dimetbylpyrroline it should yield a c-acetyl-derivative; if on the 
other hand 2,5-dimethylpyrroline alone is present an w-acetyl-deriva¬ 
tive only should be obtained, as was found to be the case by Weidel 
and Ciamiciati (Abstr., 1P80, 403). 

The compound (m. p. 83—^85°) previously obtained by Zimmermann 
and Dennstedt (Abstr., 1886,1043) from this fraction of the oil and 
which was thought by them to be a c-acetyldimethylpyrroline has 
now been found to be a c-acetylmethylpyrroline identical with the 
compound (m. p. 85—86°) prepared by Oiamician and Silber (Abstr., 
1886, 719). 

When the oil (b. p. 165°) is heated at 190° for 3 to 4 hours with 
acetic anhydride and sodium acetate, and the product distilled with 
steam, the 1-acetyl-derivative prepared by Weidel and Oiamician (loc. 
cit.) and a small quantity of a c-acetyl-derivative, boiling at 250—260°, 
are obtained. The latter could not be prepared in a pure condition, 
but it was identified by means of its silver derivative and by con¬ 
verting it into the pyrryl cinnamyl ketone. The siZver-derivative, 
CsHioSrOAg, is a colourless crystalline compound which darkens on 
exposure to light. Dimethylpyrryl cinnamyl ketone, 

Cil^HuMe^-CO-OHlCHPh, 

crystallises from boiling alcohol in plates or needles melting at 166°. 

A pyrroline fraction boiling constantly at 154—156® was proved, 
by its behaviour with acetic anhydride, to consist of a mixture of 
2-methyipyrroliiie (b. p. 147—148°) and a dimethylpyrroline (b. p. 
165), the acetyl-derivative of which yields the dimethylpyrryl 
cinnamyl ketone melting at 166°. 

A pyrroline fraction hoiling at 171—172° gave on analysis results 
agreeing fairly well with the composition of a trimethylpyrroline; 
•when heated with acetic anhydride, it yielded an acetyl-derivative 
^om which a yellowish crystalline compound, melting at 142° and 
isomeric with that prepared from isopropylpyrroline (Abstr., 1887, 
598), was obtained. p, S. K. 

Compounds obtained, together with Dibenzamidodihydroxy- 
tetrene by the Action of Sodium Ethoxide on Ethyl Hippurate. 
By L. BiUGHBIMER (Bf??\, 22,1954—1965; compare this voK, p. 249).— 
The compound obtained, together with dibeuzamidodihydroxytetreue, 
by the action of sodium ethoxide on ethyl hippurate is most probably 
henmyltrihydToxybensamidoj>yrrolme, 

OOPIi-gr<g^^^^ ^^^> CH-JSrH-OOPh or 

COPh-N<g^^(j^>OH-NH-OOPh, 

and not tribenzamidophlorogluciuol, C 27 H 51 N 3 O 6 + liH 20 , as was 
previously stated. When heated at 140 — 150 ° for six hours, it lose.s 
benzoic acid and is converted into dibydroxybenzamidopyrroline 
{m. p. 200*5°), identical with the compound obtained by treating 
dibenzamidodihydroxyteti*en 6 with hydrochloric acid in presence of 
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methyl alcohol When heated •with a mixture o-f e<g[ual parts of sul- 
pliuric acid, glacial acetic acid, an-d water, it is decomposed into 
diamidoacetoue, benzoic acid, and carbonic anhydride. The larium 
salt, Ci 8 Hi 4 ]Sr 205 Ba, is colourless and very hygroscopic. The lead 
salt previously described must have been impure and the composition 
assigned to it is incorrect. 

Diamidoacetone sulphate is very readily soluble in water; on adding 
alcohol to the aqueous solution, it first separates as an oil and then 
becomes crystalline. The platinoehloride crystallises in various forms 
according to the conditions of the experiment. 

Dihydroxybenzamidopyrroline is sparingly soluble in hot water 
but readily in alcohol; with ferric chloridOy the alcoholic solution 
gives a blue coloration which turns green on adding more of 
the iron salt. When heated with a mixture of equal parts of sul¬ 
phuric acid, glacial acetic acid and water, it is decomposed into 
benzoic acid, carbonic anhydride, and diamidoacetone. The calcium, 
barium, lead, zinc, copper, and silver derivatives are readily soluble 
in water; a solution of the silver salt decomposes with separation of 
silver, even in the dark. 

The compound C 36 H 28 N 4 O 6 which is formed, but only in very small 
quantity, by the action of sodium ethoxide on ethyl hippurate, crys¬ 
tallises from glacial acetic acid in small, yellowish needles, and does 
not melt below 270®. It is only very sparingly soluble in hot glacial 
acetic acid and almost insoluble in hot alcohol, but it dissolves slowly 
in cold sodium carbonate and' in cold baryta. When heated at 130° 
for two hours with a mixture of equal parts of sulphuric acid, glacial 
acetic acid, and water, it is almost completely decomposed, yielding 
benzoic acid and resinous products. The barium salt, C^sHofilSriOeBa, 
is very sparingly soluble in water and crystallises in small, yellow 
needles. The calcium salt, CseHaaNaOeOa, is yellow and only sparingly 
soluble. In aqueous solutions of the barium salt, calcium chloride 
produces a yellow, copper acetate, a light green and silver nitrate, ,a 
light yellow precipitate which turns brownish-red even in the dark. 

F. S, K. 

Derivatives of Pyrrolidone. By 0. Ohliko (Ber., 22 
2364—2371).—When the hydroxynitrile of levulinic acid is treated 
with ammonia or an amine, the elements of water are separated and the 
amido-group substituted. The first product, however, is very unstable, 
condensation immediately taking place, with formation of a derivative 

of pyrrohdone, ^ . 

Using aniline in this way, phenylmethjlpyrrQUdonecarhofdtTile, 

CN'-0Me< » , IS formed. It is a thick oil which could not be 

OJfcta’OJhLg 

obtained in a crystalline form. When this is treated with cold sul¬ 
phuric acid, the amide, NH 3 ‘C 0 * 0 Me<[ »^ , is produced, which is 

OJcta' ujbi2 

soluble in alcohol, benzene, and glacial acetic acid, sparingly so in 
water, crystallises in colourless needles, and melts at 127°, Phenyl- 
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ITPli.CO 

methylpyrrolidoneoao'loxyUc add, COOH*CMe<^g *011’ 

tained from tlie amide or the nitrile. It yields hard prisms solnhle 
in alcohol, sparingly so in \^?ater and insoluble in ether and melts at 
183°. The "barium and silver salts are crystalline. The thimiide, 

NH 2 * 0 S*CMe<^^^ formed when tlie nitrile, suspended in 

OH -2 * OH .3 

water, is treated with ammonia and hydrogen sulphide. It crystallises 
in needles, melts at 193°, and is only sparingly soluble in water and 
alcohol. The amidoxime is obtained by acting on the nitrile with 
hydroxylamine, is crystalline, and melts with decomposition at 120 ”. 
When ammonia is used in place of aniline, methylpyrrolidonecarbo- 
NTT* no ) 

nitrile, C]l^*0Me< 1 , is formed. It yields octahedral crystals, 

, 0112 * OH 2 

easily soluble in water and melting at 141°. It appears to undergo 
decompositions similar to the phenylated-derivative, but the author 
lias not yet obtained the amide or acid in a pure state. The ihiamide 
is sparingly soluble in water, and melts with decomposition at 

NTT* r^o 

220°. The amidoxime, OH-N:O(15rH0-CMe<„_ i„, crystallises 

Oxl 2 ’t^ti 2 

from boiling water in steel-blue needles, and melts at 156°. 

L. T. T. 


Preparation of Monobromo- and Dibromo-pyridine. By 
P. BnAU (Monatsh., 10, 372—374).—The method which the author 
describes gives about the same yield as that obtained by Ciamician and 
Siiber (Abstr., 1885, 811), using Hofmann’s mode of preparation. It, 
however, has the advantage of not requiring sealed tubes, the pyridine 
(100 grams), in the form of sulphate or hydrochloride, being heated 
in a retort, provided with an air-condenser, until dissociation occurs, 
when bromine-vapour (200 grams) is passed in. The whole operation 
takes from six to eight hours. ' G. T. M. 


2,6-Dipbenylpyridine. By 0, Bobner and P. Kuntze (Annahri, 
252, 349—350).—The authors find that the 2,6-dipheny]pyi*idino, 
which they obtained from 2 , 6 -diphenylpyridinecarhoxylic acid (pre¬ 
pared by the oxidation of «-phenyl-a-napthacinchonic acid (this voh, 
p. 411), is identical with the diphenylpyridine from diphenacylacetic 
acid, described by Paal and Strasser (Abstr., 1888, 63). 

W, 0. W. 

Distillation of the Salts of Pyridinecarboxylie Acid. By P. 
Blau (Monatsh,, 10, 375—388; compare Abstr., 1888, 728).—^On dry 
distillation, copper picolinate yields copper, carbon dioxide, and almost 
equal parts of pyridine and aMpyridyl, The last-named 

compound melts at 69*5°, boils at 272’5°, and can be distilled un¬ 
changed. It has a pleasant, strongly aromatic odour; is a feeble base, 
the aqueous solution scarcely afiecting red litmus 5 is readily dissolved 
by all ordinary solvpts, except'water, and forms readily soluble salts 
with the mineral acids. On adding ferrous sulphate to a dilute soln- 
tion of the base, a very characteristic red coloration is obtained. On 
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oxidising the base (3 grams) dissolved in water containing sulphuric 
acid (2 grams) with a 8 percent, solution of permanganate (20 grams), 
the solution being kept nearly neutral by occasionally adding sulphuric 
acid, picolinic acid is again formed. 

Tin and hydrochloric acid are almost without reducing action on 
(3£-dypyridyl, but zinc or cadmium and hydrochloric acid reduce the 
base with the formation of a strongly alkaline oil, which, from the 
aualysis of a platinochloride obtained from it, appears to be hexahydro- 
dipyridyl. On reduction with sodium in an amyl alcoholic solution, 
just twice as many atoms of hydrogen are taken up with formation of 
ot-dipi^eridyl^ CioH 2 ohr 2 . This is a very powerful base which precipitates 
many metals from their solutions as hydroxides, and is exceedingly 
hygroscopic, dehydrating even commercial potash. It melts at 259*^ 
(corr.), and when 8 centigi’ams of it, as hydrochloride, was injected into 
a rabbit, no toxicological effect was observed. ix-Dipiperidyl is a 
secondary base and consequently unites readily with carbon bisulphide, 
forming a compound sparingly soluble in alcohol, and melting at 
92 —93®. With nitrous acid, dipiperidyl yields a nitroso-compound, 
which crystallises from alcohol and melts at 159°. G. T. M. 

Truxillopiperidides and Trnxillopiperididic Acids, By B. 

Herstein (JBer., 22, 2261—2265).— Pipendine-r^-truxillopipprididate, 
C 6 jNHio*CO*Oi 6 Hu*COOH, 05 l^’Hu + SHgO, is prepared by the action 
of 7 -truxillio anhydride (1 mol.) on piperidine (2 mols.). It crystal¬ 
lises from alcohol in colourless tables, melts at 218°, and is spai'ingly 
soluble in cold water. On treatment in aqueous solution with hydro¬ 
chloric acid, it yieldB^-trvx'illopiperididic ac'i<i,C 5 NHio‘CO*Ci 6 Hu*COOH, 
which crystallises in lustrous scales, melts at 261*^, is sparingly solnble 
in cold but readily in bot alcohol, insoluble in water, benzene, and 
ether; when heated with hydrochloric acid (sp. gr. = 1T25) at 175°, 
it is converted into and not into 7 -truxiIlic acid, the liberated 
7 -acid undergoing isomeric change in the presence of the hydro¬ 
chloric acid (compare Liebermann, this voL, p. 1194). The methyl 
salt, OasH^KOsMe, crystallises in colourless needles or scales, melts 
at 201 ^, and is insoluble in alkalis, but soluble in warm, dilute hydro¬ 
chloric acid, y-tntxillopipendide, OiflHu(CO’ 05 NHio) 2 , formed by the 
action of 7 -truxilUc chloride (1 mol.) on piperidine (2 mols,), crystal¬ 
lises from alcohol in silky, white needles, melts at 248^, and yields 
iJi-truxillic acid and piperidine hydrochloride when heated at 175° 
with dilute hydrochloric acid. 

cc-TruxilhpipewMdic acid^ 023 Ha 9 lSr 03 , forms a crystalline powder,, 
melts at 250^, is moderately soluble in alooliol, and resembles the 
7 -acid in its properties. The methyl salt crystallises from ether in 
needles, and melts at 151°. /it^Trmillopiperidide, Cs 8 H 34 N‘j 03 , is a white 
crystalliue powder, which melts at 259°, and yields ai-truxillic acid 
and piperidine hydrochloride on hydrolysis, with hydrochloric acid at 
250 ^ 

fi-Truxillopipendidic mid crystallises in needles, melts at 224*^, is 
sparingly soluble in cold alcohol, and. decomposes more readily than 
its isomerides when boiled with dilute acids or alkalis. ft^Tmxillo- 
piperidids crystallises in prisms, melts at 180®, is very readily soluble 
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in aleoliol, and nnde^^oes hydrolysis into jS-trnxillic acid and 
diperidine hydrochloride when heated with acidified water at 
120 ^ 

Cinnamylpiperidide^ GaHT'CO'jN’CsHio, crystallises in stellate groups 
of white needles, melts at 122 °, and is soluble in alcohol, insoluble in 
water and alkalis. Hydrochloric acid dissolves it readily, and an un¬ 
stable hydrochloride can be obtained; this crystallises from alcoholic 
hydrogen chloride in prisms, and effloresces on exposure to the air 
with loss of hydrogen chloride. W .P. W. 

Quinoline, By H. Alt (Annalenj 252, 318—330).—Metabrom- 
orthaoetotoluide is most conveniently prepared by the action of 
bromine on orthacetoluide in presence of acetic acid. The purified 
product melts at 156—157°. It is decomposed by boiling with strong 
hydrochloric acid in presence of alcohol, yielding metabromortho- 
toluidine (m. p. 59*5®). The sulphate crystallises with 2 mols. HgO. 

FarahrcmortlwtohqmnoUne is prepared by heating 10 grams of meta- 
bromorthotoluidine, 6 grams of orthonitrophenol, 25 grams of glycerol, 
and 20 grams of sulphuric acid at 160—180° for 6 hours. The mix¬ 
ture is diluted with water, and the nitrophenol distilled oiK in a 
current of steam; the base is liberated by the addition of an alkali, 
and is distilled. It melts at 59°, boils at 289 —290®, and is freely 
soluble in benzene, alcohol, ether, carbon bisulphide, and chloroform. 
The ferrocyanide, piicrate, and plaiinochloride are sparingly soluble 
crystalline salts. In order to prepare the tetrahydro-derivative, 
bromotoluquinoline (3 or 4 grams) is dissolved in warm, strong, 
hydrochloric acid, granulated tin is added, and the mixture heated 
at 100° for 4 hours; on cooling a crystalline mass is deposited, 
which is mixed with an alkali and distilled in a current of steam. 
The tetrahydride has the sp. gr. 1*1714 at IT, The hydrochloride 
melts at 225° with decomposition. It is oxidised by platinum chlo¬ 
ride. The nitroso-compound forms golden needles, and melts at 112°. 
A mixture of the nitrosamine with phenol and sulphuric acid gives 
an intense blue coloration with sodium hydroxide. Vf. C. W. 

Isomeride of Glyoxaline. By B. Buohn^ik (Per., 22, 2165— 
2167).—The compouud, C 3 H 4 N 2 , obtained by heating acetylenedicarb- 
oxylodiazoacetic acid at 230—240° (this vol, p. 694) can be volatilised^ 
in a bath of diphenylamine vapour without decomposition, and a 
vapour-density determination by Y. Meyer’s method gives results 
agreeing closely with those required for the formula. The compound 
melts at 69—70°, boils at 184—185° under a pressure of 719 mm., 
exhibits feeble basic properties, and in aqueous solution has a neutral 
reaction. The ^icrate Crystallises in slender, yellow needles; the 
hydrochloride, C 3 H 4 H 2 ,H 01 , prepared by passing hydrogen chloride 
into an ethereal solution of the base, crystallises in colourless prisms, 
and is extremely hygroscopic; <plaUnoQhloTide, ( 03 H 4 F 2 ) 2 ,H 2 pt 01 (t, 
crystallises in yellow prisms, decomposes without previous fusion 
when heated, and is readily soluble in water, soluble iu alcohol; 
the mercwochloride is a white precipitate. On treatment with silver 
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nitrate in tlie presence of ammonia, the diver compound, 03H3N3Ag, is 
obtained; it is sparingly soluble in boiling water. Bromine‘reacts 
with the base in aqueous solution in the propertion of an atom to a 
molecule, and converts it into a ^romo-derivative, which crystallises 
from water in glistening scales having a bromoform-like odour; it melts 
at 87—88°, and is soluble in cold water. The derivative, 

04H6!N'25 prepared by heating the silver compound with methyl iodide 
and ether in a closed tube at 120°, is a colourless oil with a strong 
pyridine-like odour, and in aqueous solution has a neutral reaction; its 
^latinochloride^ (C4H6!N’3X,H2PtCl6, forms orange-red prisms, which 
melt at 198® with decomposition. In ethereal solution, the base gives 
a greenish-yellow colour with nitrous acid, and after some time white 
crystals, consisting probably of the nitrate, separate in small quantity, 
whilst the solution on evaporation gives a colourless, crystalline sub¬ 
stance, which does not mdt at 100®. Acetic and benzoic chlorides 
react energetically with the base; the hew-eoyZ-derivative crystallises 
in colourless plates. In its properties, the base shows many similarities 
to the isomeric glyoxaline, and the author suggests that it may have 


XL x-x X. ‘CHziK 

the constitution ATT*nTT>^ll- 
OJuL.vjJd 


W. P. w. 


Monosubstituted-derivatives of P 3 nrazole and Hydrogenated 
Compounds derived from them. By L. Balbiano (Qassetta, 18, 
354—379 ; compare Abstr., 1887, 1054).—Phenylpyrazote, CsHsNsPh, 
was prepared by the method previously described (loo. oit.). It is a 
golden-yellow, oily liquid, which at a low temperature solidifies to a 
mass of crystals melting at li—11*6°. It boils at 246*5® (corr.), 
under a pressure of 765*4 mm. Its density at 16® fs 1T138, and 
at 99*7° = 1*0451 referred to water at O®. The ]platinochloride, 
C9H8N2,H2PtCl6 4- 2H2O, decomposes at 171°. 

PhenylfyrazoUne, C3H6hr3Ph, from phenylpyrazole. As this cannot 
be obtained directly by the action of epichlorhydrin onphenylhydrazine, 
it was prepared from phenylpyrazole by dissolving it in alcohol (10 to 
15 parts), and adding sodium (0*5 part) in small pieces at a time to 
the boiling solution. This was then diluted with water, the alcohol 
removed by evaporation, and the residue extracted with ether. After 
the ethei'eal solution had been shaken up with an aqueous oxalic solu¬ 
tion, it was dried with potash, evaporated, and the residue heated in a 
retort to 255®; unaltered pyrazole and some pheuylpyrazoline passed 
over, and the residue, when carefully crystallised from light petro¬ 
leum, yielded colourless tables belonging to the trimetric system, 
melting at 5T5—52®, boiling at 273*5—274° (at 765*5 mm.), and 
identical in every respect with the pyrazoline prepared from acralde- 
hyde by E. Eischer's method. 

Trimethylenephenyldiamine, NH2-03H6'NHPh, from phenylpyrazole. 
The oxalic acid extract of the ethereal solution mentioned in^the pre¬ 
ceding paragraph contains the oxalate of this base, wfiicb, on 
evaporating the solution, is obtained in small, colourless nodules, 
sparingly soluble in cold water. The hase itself is a colourless liquid, 
insoluble in water, but soluble in alcohol and in ether. It has an 
ammoniacal odour, recalling that of aniline, boils at 276—378®, and 
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does not solidify at —15°, The hydrochloride^ 09 HuN 2 > 2 HCl, crystal¬ 
lises iu tufts of needles, and is excessively soluble in water. Tbe 
author compared this trimethylenephenyldiamine with that obtained 
from phenylpyrazole prepared from acraldehyde, and proved the two 
to be identical. 

TaratohjVpyrazole^ C3H3lsr3*C6H4Me[C3H3lSr2 : Me = 1 : 4].—On heat¬ 
ing, epichlorhydrin (Imol.) and paratolylhydrazine (2iiaols.) dissolved 
in an equal weight of dry benzene, crystals of paratolylhydrazine 
hydrochloride are deposited; the mixture is then boiled for 6—7 hours, 
the benzene distilled oiS, and the residue heated at 140—150° in an 
oil bath, when a brisk reaction sets in, and water passes over. The 
product is distilled in a current of steam, and the yellow oil which 
passes over with the water is extracted with ether. The ethereal solu¬ 
tion, after being extracted with dilute hydrochloric acid and evapo¬ 
rated, leaves the paratolylpyrazole, which is purified by recrystallisa¬ 
tion from alcohol or from light petroleum. It forms slightly 
yellowish, lustrous plates, melts at 32*5—33°, and boils without 
decomposition at 258—259°, under a pressure of 756*9 mm. (corr.). 
It is only sparingly soluble in'boiling water, but dissolves in concen¬ 
trated hydrochloric acid, being reprecipitated on diluting the solution. 
On adding a fragment of sodium to the boiling alcoholic solution, 
acidifying with hydrochloric acid, and then adding potassium dichro¬ 
mate, an intense violet-red coloration is produced. The platinoohloride^ 
( 03 H 3 lT 3 *C 6 H 4 Me) 2 ,H 2 PtCl 6 + 2 H 2 O forms reddish-yellow, prismatic 
needles, sparingly soluble iu cold water. 

Uthylpamtolyljpyrazolammonium iodide^ C 7 H 7 * 03 H 8 N’ 2 Etr, obtained, 
by heating paratolylpyrazole with ethyl iodide at 100—110® for 
6 hours, forms^ hard, colourless, prismatic crystals, which melt at 
104^—105°, and are veiy soluble iu water, but insoluble iu ether. 

FaratolylpyrazoUnc^ CsHsNa’OeHiMe [C 3 H 5 lSr 2 : Me = 1 : 4], from 
acraldehyde. This pyrazoline was prepared by E. Fischer’s method. 
Acraldehyde (20 grams) dissolved in ether (50 grama) is added to 
a solution of paratolylpyi'azole (45 grams) iu ether (500 grams), the 
ether distilled oJf after 24 hours, and the residue mixed with dilute 
sulphuric acid (400 gmms containing 2 per cent. acid). On distilling 
the mixture in a current of steam, the pyrazoline passes ovex% and on 
cooling sepai'ates in iridescent, colourless plates* It is soluble in 
alcohol, ether, and light petroleum, sparingly in hot water. It melts 
at 60*5°, and distils without decomposition at 281—282°, under a 
pressure of 757*9 mm. (corr.). It dissolves in concentrated hydro¬ 
chloric acid, and is precipitated agciin unaltered on diluting the solu¬ 
tion. Its acidified solution acquires a fine violet-red colour on the 
addition of potassium dichromate. 

The paratolylpyrazoline, prepared from paratolylpyrazole in a 
manner precisely similar to that already described in the case of 
phenylpyrazoline, was found to be identical in every respect with that, 
pr^ar^' from acraldehyde and paratolylhydrazine. 

TrimethyleneparaiolyMiamme, e’NH’ CcH^Me.—The Oxalate 

of this base is obtained on evaporating the oxalic acid extrs,qt in tbe, 
preparation of paratolylpyrazoline from the, pyrazole, and crystallises 
in spheiical: gronps consisting of minute needles j it melts with 
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def'ompositioTi at 207—208'^. The base is a yellowish liquid, whicli 
boils at 286—287°, and forms a crystalline mass when cooled to 
—■15°. It is soluble in alcohol, ether, and dilute acids, but insoluble 
in water. It gives a reddish-brown coloration with potassium dichro¬ 
mate and dilute sulphuric acid. The hydrochloride is exceedingly 
soluble in water. This diamine was found to be identical in every 
respect with the trimetbyleneparatolyldiamine obtained from the 
paratolylpyrazoline prepared by Pischer^s method with acraldehyde, 

Orthofolylpyrasole, C 3 H 3 lT*CfiH 4 Me [C 3 H 3 N 3 : Me = 1:2], obtained 
from epichlorhydrin and ortihotolylhydrazine in the way already 
described for the para-compounds, is a yellowish oil, boiling at 246'5 
under a pressure of 754T (corr.). Its density at 0° = 1*0868, at 13° 
= 1*0746, and at 100*3° = 0*9984 referred to water at0^ Unlike the 
corresponding para-com pound, it does not take up hydrogen when 
its alcoholic solution is treated with sodium. The platinocliloride^ 
( 08 H 3 lSr 2 *C 7 H 7 ) 2 »H 2 pt 0 l 6 , forms large, yellowish-red prisms, which'melt 
at 200—201° with decomposition. It is but sparingly soluble in 
water. 

Ethylorthotolylpyrazolammomum iodide, C 7 H 7 * 03 H 3 ]S[aBtI, crystal¬ 
lises in colourless needles, very soluble in water, insoluble in 
ether. 

Orthotolylpyrazoline, C 8 H 5 K 3 * 06 H 4 Me, prepared from acraldehyde in 
a manner precisely similar to that employed for obtaining the para-com¬ 
pound, is a colourless liquid, boiling at 271°, under a pressure of 
759*5 ram. (corr.). Its density at 0° referred to water at 0° is 1*084. 
It is soluble in fuming hydrochloric acid, but is precipitated unaltered 
on the addition of water. Its aqueous solution gives an indigo-blue 
coloration with potassium dichromate and sulphuric acid. 

l}rimeihyleneoTthoiolyldiamine, —^When or- 

thot-olylpyrazoline is dissolved in absolute alcohol and treated with 
sodium, it takes up hydrogen, and is converted into the diamine in 
the same way as the other pyrazoHnes. The oxalate crystallises in 
colourless nodules, consisting of minute needles. The base itself is a 
yellowish liquid, insoluble in water, but soluble in alcohol and ether. 
It boils at 280—282°, The hydrochloride crystallises in slender needles, 
which are exceedingly soluble in water, sparingly in alcohol. 

These experiments show that epichlorhydrin reacts with the 
primary aromatic hjdrazines, giving rise to a monosubstituted 
pyrazoh, C3H3H2OCI + 2H3II3B = CaHshTsR -b H3O -f NH4OI -b 
NH 3 R. That acraldehyde, on the other hand, gives rise to a pyraza-’ 
line, O3H5O -b H3N2B = C3H5N3N + H3O. That the limited 
hydrogenation of the pyrazoles gives rise to the corresponding 
pyrazolines; whilst complete hydrogenation of either , the pyrazoles 
or pyrazolines yields the corresponding substituted trimethylene- 
diamine. 


The author concludes by giving a table of the properties of the 
three pyrazioles described in the pftper, and of their derivatives, and 
then discusses the probable constitution of the pyrazoles, which he 

, „ , , c&oh:ch 

believes to be n 1 _ - 

H 


C. E. G. 
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Syntheses in tlie Oxazine Series. By L. KnobK nn 

2081—2099).—In a previous paper (this vol, p. 905) 
shown that morphine is probably a derivative of tetrahydropar^^^®^ 
O FT 'PTr 

]lTH<[Qjg-\ 0 Q®]>O, and experiments have now been Tindertaken 

with the object of preparing derivatives of this hitherto unknown 
base. Morpholine (tetrahydroparoxaz-ine) may be regarded as the 
“inner anhydride*’ of dihydroxyethyFamine, NH(OH 2 *OH 3 ’OH) 2 , 
and can be obtained in small quantity by heating this base with hydro¬ 
chloric acid at 160®, treating the product with alkali, and distilling 
with steam. It resembles piperidine in its physical and chemical 
properties. 

Hydroaryethylmetliylamine, lTHMe*CH 2 *CH 2 'OH, is prepared by 
heating equivalent quantities of methylaraine and ethylene chlor- 
hydrin in aqueous solution at about 110® for 12—24 hours; the 
product is then evaporated with hydrochloric acid, and the‘concen¬ 
trated solution distilled over solid potash. The first portion of the 
distillate consists of methylamine, but afterwards the hydroxy-base 
distils over in the form of a 30 per cent, aqueous solution; the yield 
amounts to about 80 per cent, of that theoretically possible. The 
(jomplete dehydration of the base can only be effected with muclT 
difficulty. It separates as an oil on the addition of caustic potash to 
the aqueous solution, boils at 130—140°, and is readily soluble in 
water, alcohol, and ether. The auroohloride, C 3 H 9 NO,HAuCJ 4 , 
crystallises in anhydrous prisms, melts between 110 and 120 °, and is 
very readily soluble in water. 

DihydroxyethyUmethylamine^ NMe(CH 2 ^ 0 H 2 * 0 B[) 2 , is best obtained 
by heating equivalent quantities of ethylene chlorhydrin and 
hydi'OxyethyJmethylaniline in aqueous solution for some hours at 
about 120 ®; the product is then treated with moist silver oxide to 
remove chlorine and distilled (compare Morley, Ber., 13, 223). It 
is a thick oil, which boils at 250—255°, does not distil with steam, 
aud is very readily soluble in water. Methyl iodide combines with 
the base forming dihydroxyethyldimethylammonium iodide, from 
which the hydroxide can be obtained in the usual way; when 
heated, this decomposes with the formation of acetaldehyde and 
hydroxyethyldimethylamine. The mrochloride of this ammonium 
base, C 6 Hi 5 N 02 ,HAuCl 4 , crystallises in scales, melts at 233°, and 
is very readily soluble in hot water; the plaiimchloride^ 
(CeHi 5 N 02 ) 2 ,H 2 ptCle -b H 2 O, separates from dilute alcohol in small 
crystals, which melt at 217—218°, and dissolve readily in water, but 
only sparingly in alcohol. 

CH. "CE 

Metliylmorpholine^ obtained by heating di- 

hydroxyetliylmethylamine with concentrated hydrochloric acid for 
12 hours at ICO®. The acid product is freed from symmetrical dicblor- 
ethane, which is always formed in small quantity during the reaction, 
hy distillation with steam, and is then rendered alkaline, again dis¬ 
tilled with steam, and the distillate treated with caustic potash in 
order .to sepa.rate the base from its siqueous solution. It boils at 
117® (thermometer in vapour), is readily soluble in water, alcohol, 
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and ether, and resemhles methyl-piperidine in its chemical and physical 
properties. The hydrochloride, CsHnl^OjHCl, crystallises from abso¬ 
lute alcohol in long hygroscopic prisms, and melts at 205°; the <platino- 
chloride, (OflHiiNO) 2 ,H 2 PtOl 6 , crystallisesirom dilute alcohol in slender 
needles, and decomposes at 199°; the anrocMoride, CsHnNOjHAuCh, 
crystallises in compact prisms, and melts at 183°; the methiodide, 
CsHnNOjMel, crystallises in long needles ; the methochloride is crystal¬ 
line, and yields a crystalline platinochloride, and sparingly soluble 
auroohloride, OsHnN'OjMeGliAnCIa. On treatment with moist silver 
oxide, the methiodide is converted into methylimr'pholinmethylammo- 
niurn hydroxide, which decomposes when heated, with the formation 
of acetaldehyde and hydroxyethyldimethylamine. 

Hydroxyethylaniline (Demote, this Journal, 1874, 77) can readily 
be prepared by heating together, out of contact with the air, equiva¬ 
lent quantities of aniline and ethylene chlorhydrin for some hours at 
110° The syrupy product is extracted with water, and the solution 
after filtration from a compound, probably diethylenodiauiline, which 
separates in fiocks, is treated with aqueous potash; a mixture of 
bases is thus obtained, which on fractionation yields hydroxyethyl- 
aniline m chief product, together with some aniline aud a small 
quantity of dihydroxyethylaniline. Hydroxyethylaniline boils at 286° 
(thermometer in vapour). When heated at 110° for several hours 
with ethylene chlorhydrin in molecular pr*oportion, and some water, 
hydrozyethylaniline^ is converted into dihydroxijethyl-aniline, which 
boils above 350® with only slight decomposition, and is sparingly 
soluble in dry ether. Heated for some hours at 160—180® with 
fuming hydrochloric acid, this base yields a compound which seems 
to have the composition OH-CH 2 ‘CJff 2 *HPh-CH 2 *CH 201 , and can be 
isolated by treating the product with cold aqueous soda, and ex¬ 
tracting with ether. This intermediate product, when boiled for an 
hour with aqneous soda, or submitted to distillation, is converted 

OH 

intophenylmorphoUne, which is crystalline, melts 

at 53°, boils at 270°, is readily volatile with steam, and is insoluble 
in water, readily soluble in alcohol and ether. The hydrochloride, 
OioHiaN'OjHCl, and aurochloride were prepared; the latter crystallises 
in needles, and decomposes when boiled with water. 

Hydroxyethylorthamidophenol is prepared by heating equivalent 
quantities of ortharaidophenol and ethylene chlorhydrin with some 
water for several hours at 150®. It distils between 290—310®, is 
soluble in alkalis and acids, and is very sensitive towards oxidisin*'^ 
agents, becoming rapidly dark-brown on exposure t© air, The methoxy^ 
derivative, hydroxyethylorthanisidine, is 

formed by heating^ orthanisidine and ethylene chlorhydrin in mole¬ 
cular proportion in a sealed tube for 1^24 hours at 115—120°. 
This compound is a thick, colourless oil, boils at 2 )5° (at 305® with 
thermometer in vapour), is sparingly soluble in water, readily 
soluble in the ordinary solvents, and has strong reducing pro¬ 
perties. When either of these compounds is heated with fuming 
hydrochloric acid for several hours at 160°, it yields an intermediate 
product, chlorethylorthamidophenol, OH*C 6 H 4 *HH'GH 2 * 0 H 201 , which 
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can be extracted by ether from the solution after neutralisation, and 
on distillation, or when boiled for some time with aqueous soda in a 
reflux apparatus, is conyerted into phenomorpholine. 

0'—0 H2 

Fhmomorpholine, ^ colourless, mobile oil, of 

characteristic odour; it boils at 268® (thermometer in vapour), 
becomes red on exposure to light, and in its properties resembles 
totrahydroquinoline. The hydrochloride, C 8 H 9 lSiO,HCl, crystallises in 
scales, is very hygroscopic, and melts at about 120°; the nitrosamwe 
resembles that of tetrahydroquinoline, and gives Liebermann’s reaction. 
Duparc (Abstr., 1887, 948) and v. Miller (this voL, p. 990) have 
described a base to which the formula here given to phenomorpholin 
has been assigned, but unless the compound obtained by them was 
impnre, the two cannot be identical. 

Hydroxyethyhnethylorthanisidine, OMe*C6H4*NMe*CE[3*CB[2*OjB[, ob¬ 
tained from methylanisidine under conditions similar to those 
employed in the preparation of hydroxyethylorthanisidine, boils at 
290® (thermometer in vapour), and when heated with fuming hydro¬ 
chloric acid at 160°, yields an intermediate product containing chlo¬ 
rine ; on boiling this with aqueous soda it is converted into methyl- 
phenomorpholine. 

MethyhphenomorplioUne^ (thermo¬ 

meter in vapour), has a powerful odour recalling that of quinoline 
bases, k readily volatile with steam, and reduces gold and platinum 
chlorides. The hydrochloride, CsHubTOjHGl, crystallises in short, 
tetragonal scales, melts at 162°, and in solution gives a dark-red 
colour on treatment either with feme chloride or nitrous acid. 

W. P. W. 


Hydrastine. By M. Freunu and S. Lachman (Per., 22, 2822— 
2328).—In a previous communication (this voL, p. 908), Freund 
described an oxidation product of hydrastinine to which he gave the 
name hydrastinic acid, and the formula OuHuNOs. The authors how 
find that the acid previously examined still contained oxyhydrastinine, 
and that the true formula of the acid is CnHsS'Oe. With nitric or 
chromic acids, this acid yields a crystalline compound (Ivc. ciL) of the 
formula CioHTNOi- This substance melts at 233°, is soluble in glacial 
acetic acid, almost insoluble in ether. It dissolves when slightly 
warmed with alkalis, but is reprecipitated unchanged on the addition 
•of acids. If, however, the alkaline solution is boiled until it becomes 
slightly turbid, and an acid is then added to the cooled solution, a 
new acid, OioHuNOe, is precipitated, which melts at 224®. If this 
acid is again treated with potash, or the compound, CioH7]5TQ4, 
boiled for some time with concentrated potash, methylamine is 
evolved, and the potash salt of hydrastic acid, CgHgO^, is formed. This 
acid crystallises 6?om water in colourless needles, melts at 175°, and 
on continued heating loses the elements of water, and is converted into 
an anhydride. It is easily etherified by passing hydrogen chloride 
through its methyl alcohol solution. It is a bibasic acid, and when 
treated with fuming nitric acid is converted into methylenedinitro- 
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pyrocatecliol, CH 2 *. 03 ! 06 Hi(N‘ 02)2 (m. p. 101°), obtained by Hesse and 
Jobst (Abstr., 1878, 733) from piperonylic acid, Hydrastic acid 
must therefore have the constitution 0 H 2 !O 2 !C 6 H 3 (COOH) 2 . Its 
easy conv'ersion into the anhydride leaves little doubt that the two 
carboxylic groups are in the ortho-position to one another, but 
whether they are in positions 3 : 4 or 4 : 5, cannot yet be decided. 
The relationship of ootarnine to hydrastinine leaves little doubt that 
Eoser’s cotamio acid similarly has the formula, 

CH^lO^IOeHCOMe) (COOH)^. 

The compound C 10 H 7 KO 4 , described above, is undoubtedly hydrasto- 
methimide, CH 3 <^ 0 ]>C 8 H 2 <^ 0 Q]>HMe, whilst the compound 

CioH.iNO, is the methylamine salt, 

The results obtained lead to one of the three following formulee 
for hydrastinic acid 


0 CO-CO-NHMe 

I. 




-NTMe 


C(OH)(OOOH) 
II. 


>J 


'^tl3<;Q>O6tL2<;0Q.QQQjj* 


III. 


Of these the last is most probably the correct one. Oxyhydras- 

0 CO • NMe 

tinine would then have the constitution CH 2 <; >' 08 H 2 <; I , 

U UH2‘GH3 

0 COH 

and hydrastinine that of and be a 

substituted piperonaldehyde. L. T. T. 


Hydrastine. By K. FREtiin> (Ecr., 21^, 2329—2339; see preced¬ 
ing Abstract).—In this research the author has extended to hydras¬ 
tinine the experiments which Roser has made. with ootarnine. 

When heated with methyl iodide (either alone or in ethereal or 
chloroform solution), hydrastinine yields hydrastinine hydrochloride 
and tnmethylh^drastyhmmoMum iodide^ 00H'CflH802*HMeijIi This 
crystallises in yellow needles, soluble in boiling water or alcohol, and 
melts at 267°. Its fomation shows that hydrastinine is a secondary 
amine. This ammonium-derivative yields, with hydroxy lamine hydro¬ 
chloride, an oajwis, 0 H*N! 0 H*C 8 H 9 O 8 ‘NMe 3 l, easily soluble in alkali, 
crystallising in yellow needles, and melting at 250°. The oxime is 
much more stable towards alkalis than the ammonium compound, 
and gives a dark reddish-brown, crystalline >platinocMoTide, The 
corresponding chloride is similar in properties to the iodide, and 
melts at 246'*, When trimethylhydrastylammonium iodide is warmed 
with aqueous alkalis, trimethylamine is evolved, and hydrasialdehyde^ 
formed. This compound is soluble in alcohol, crystal¬ 
lises in rhombic plates, and melts at 78—79°. It is only veiy slightly 
Yoii. in^ ^ 
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soluMe in "boiliDg water, bat volatilises in a current of steam. Il* is 
readily decomposed by acids, bine flocks being deposited- When 
reduced with sodium-amalgam, white needles, melting at 82—83°, are 
formed. The action of phenylhydrazine on hydrastaldebyde yields a 
compound, C 9 H 702 *GHIN 2 HPh, crystallising in needles and melting at 
108—104°. When oxidised with potassium permanganate, hydraet- 
aldehyde yields a neutral crystalline compound melting at 158°, ar»d 
an acid which appears to be hydrastie acid (see preceding Abstract)- 
From the results obtained, the author considers the constitution of 
this group of 43ompouiids as definitely settled- Thus, 

Hydrastaldebyde is and 

Hydrastimne, 

The proof of the existence of a benzene nucleus in hydiastinine 
and its derivatives confirms Roser’s supposition of its existence in 
cotamine, which may now definitely be assumed to have the constitu- 

tion, CH3<§>C6H3(OMe)<^^jQ^.j;f2j^. 

The fact that the salts of hydrastinine and of cotamine contain the 
elements of a molecule of water less than the free baseis is probably 
due to the formation of a closed ring; and the .same formatioii of a 
rednced isoquinoline nucleus probably takes place in the hydro- and„ 
oxy-derivatives of hydrastine. Their constitutions would then be: 




Hydrobydrastinine. 


Oxyhydrastmine. 


Hydrastine, the derivative of hydrastinine and opianie acid, has 
probably the formula, 

COOH-OaHi(OMe)3-0:’C-0,H2(CH3'OH3-]SIHMe)<g>CH3. 


Decomposition would then take place at the point of tieble 
linking, with the formation of an aldehyde in both the acid- and basic- 
derivative. 

Whilst with methyl iodide, alone or in ethereal or chloroform solu¬ 
tions, hydrastinine yields trimethylhydrastlyammonium iodide, when 
heated with a solution of methyl iodide in methyl alcohol, it gives an 
isomeric compound soluble in boiling water or alcohol, and forming 
orystals melting at 230—232°. This is very stable towards alkalis, with 
aqueous solutions of which it may be beated without decomposition. 
The author is investigating this compound, but thinks it probably has 

tlieconstitoaooCH3<Q>C,H3<gg^^^j|)>NMe*L ^ rj, 


Mandragorme, By F. B. Ahbeks (Ber., 22,2159—2161; compare 
this voL, p, 1074).-—^ilandragorine can be purified by conversion 
into its crystalline mercurochloride and subsequent decompositian of 
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this by hydrogen salphide. It is a colourless, odomdess, transparent, 
deliquescent substance, is soluble in the ordinary solvents, and when 
introduced into the eye produces mydriasis. The hydrochloride forms 
arborescent groups of deliquescent, serrated needles, the 
( 0 i 7 H 23 N 03 ) 2 ,H 3 ptGl 6 , crjstallises in lustrous, yellow scales and melts 
at 193—194“ with decomposition; the inerouroohlpride^ 

• GnH23KO3,HOl,4Hg0l2, 

crystallises in lustrous scales or needles, melts at 159*5—160*5'’, and 
is soluble in water and alcohol. The analytical numbers do not 
enable any definite conclusion to be drawn as to the amount of 
hydrogen present in mandragorine, since they agree equally well with 
those required for the formula G 17 H 27 NO 3 . W. P. W. 

The Existence of Avenine. By E. Wbampelmetee (Lmidw, 
VersuGhS’Stat,^ 36, 299—301).—Sanson (Abstr., Ib83, 914) found in 
oats an alkaloid avenine, to which he ascribed the formula CfisHjiNOig. 
The author could not obtain any alkaloid from oats, and thinks it 
doubtful whether avenine exists at all. IST. H. M 

Crystallised Hsemoglobin. By Mayet (Gompi. rend., 109, 
157—159).—The author has modified Hoppe-Seyler’s method for the 
preparation of crystallised haemoglobin, and obtains a pure product 
and an increased yield. The corpuscles aa^e washed with a solution 
containing 2*5 per cent, of pure anhydrous sodium sulphate, the 
volume used being 14 times tbe volume of the defibrinated blood 
operated on. Sodium sulphate tends to preserve the globules, whilst 
the sodium chloride which is usually employed partially destroys 
the stroma. The washed corpuscles are placed in a special receiver 
provided with a stopcock at the bottom, mixed with their own volume 
of water, and then with ether, in the proportion of one-fifth the total 
volume. ,The mixture is agitated for three minutes, and then kept at 
0° for 24 hours, when it separates into a layer of hesmoglobin solution 
and a layer of stromas emulsified with the ether.' The hsemoglobin 
is drawn ofi and gradually mixed with one-fifth its volume of pure 
absolute alcohol, A higher proportion decomposes part of the 
haemoglobin. After filtration the alcoholic liquid is cooled to —14® 
in an 4prouvette, and gradually remelted. The imperfect crystals 
thus obtained are drained and redissolved in just sufficient water at 
35®, again mixed with alcohol, and cooled as before. The hsemoglobin 
is obtained in crystals as much as 1'5 mm. in length. 

A mnch better result is obtained by using benzene instead of ether. 
The washed corpuscles are agitated with their own volume of water 
and one-fifth of the total volume of pure benzene* and then cooled 
below 8 °, but not below 5®, 

Benzene causes the separation of the colouriug-matter, and has the 
advantage over ether that it produces no decomposition. The liquid 
separates into three layers, one vermilion in colour, and containing 
almost pure hemoglobin, a second dull-red and consisting of the 
same liquid mixed with globular stromas, and the third yellowish- 
white, and consisting of benzene emulsified with the fatty matter jo| 

4 2 
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tlie corpuscles. The two lower layers are drawn ofE and mixed with 
alcohol, filtered, cooled, <S:c., as already described. 0. H. B. 

Ethereal-derivatiYes of Albimiiiioids. By H. Schrotteb 
(Ben, 22, 1950—1954).—Witte’s peptone, which according to the 
investigations of Kuhne, Chittenden, and Neumeister, consists of a 
mixture of various albuminoses, after having been purified by pre¬ 
cipitating its solution in dilute acetic acid, first with a concentrated 
solution of ammonium sulphate, and then with alcohol, is obtained in 
the form of a white powder, which softens at 180®, and decomposes at 
a higher temperature. 

The product thus obtained from 50 grams of peptone, is dissolved 
in the calculated quantity of 10 per cent, soda, and the solution 
shaken with benzoic chloride (50 grams) in the cold, the mixture 
being kept alkaline; heat is developed, and the reaction is at an 
end in a very short time, a white substance separating from the solu¬ 
tion, After neutralising with acetic acid, the granular precipitate 
is washed with water, digested for a long time with a little alcohol, 
which dissolves sulphur compounds, and the residue treated twice 
with 10 per cent, soda and benzoic chloride (150 grams) as before. 
The solution is then almost neutralised with acetic acid, the pre¬ 
cipitate washed with water, dried on porous plates, and extracted 
with boiling 60 per cent, alcohol. A considerable portion remains 
undissolved, and on cooling the filtered solution a colourless substance 
separates in microscopic crystals. Tbe yield of this product is 18 per 
cent. It is insoluble in water, and only sparingly soluble in cold, but 
readily in hot alcohol; it melts at about 208—215° with decomposi¬ 
tion, gives the biuret reaction, and is free from sulphur. Its com¬ 
position is C = 59‘75, H = 5*9, and hT = 11*85 per cent., as the 
average of analyses made with five difierent samples, and it contains 
51*8 per cent, of benzoyl. 

The alcoholic mother-liquors from the substance first described, 
when evaporated under reduced pressure, give a yellow, deliquescent 
powder. This product separates as a fiocculent precipitate when its 
•cold, 95 per cent, alcoholic solution is mixed with ether. The yield 
is 10 per cent. It deliquesces and turns yellow on exposure to the 
air, gives the biuret reaction distinctly, is free from sulphur, and 
readily soluble in warm alcohol, bnt insoluble in water. Analyses 
gave, on tbe average, G = 54*9, H =: 5*5, and N = 11*19 per cent., 
and 45*5 per cent, of benzoyl. , 

The ethereal alcoholic mother-liquors from the preceding compound, 
when evapoi’ated at a moderate temperature, yield a syrupy residue 
which gradually solidifies to a mass of slender needles. The yield is 
6 per cent. This crystalline product is colourless, and does not melt 
below 230°, although it turns brown at 190°; it is free from sulphur, 
gives the biuret reaction only very slightly, and is insoluble in water, 
alkaline carbonates, and cold alkalis, but readily soluble in alcobol. 
Analyses gave the following results:—0 = 61*6, H = 4*25, K = 10*87, 
and benzoyl 61 per cent. F. S. BI. 
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Eednction of Oxyhsemoglobin in the Heart. By S. Handler 
(^Zeit. Biol.^ 26, 283—258).—The analysis of the gases of the blood 
entering and leaving such a small organ as the heart of the frog or 
tortoise being out of the question, the spectroscopic method was 
employed. An ingenious apparatus, described and figui'ed, was used; 
a solution consisting of either rabbits’ or calves^ blood, with 9 parts of 
saline solution, was kept in the heart: in some cases the organ beat 
spontaneously; in others only in response to stimulation ; the heart 
was placed in connection with a two-way cannula, and the whole 
suspended in a chamber connected with a mercurial reservoir, by 
raising or lowering which, fluid could be drawn into or drawn out of 
the heart, and then immediately subjected to spectroscopic examina¬ 
tion in a part of the apparatus that was transparent. If the oxy- 
hsemoglobin were not fully reduced, the solution was returned to the 
heart, examined again at intervals, and a note made of the time 
taken for the reducHon to occur. The so-called auto-reduction that 
occurs in shed blood may be postponed indefinitely by a temperature 
of 0'’, or by protection from atmospheric microbes. The authoress 
confirms Yeo’s observation, that it is a ferment process. The other 
observations she makes are also very largely confirmatory of Yeon 
work (/. Physiol,^ 6, 93), 

The turtle’s heart reduces oxy-haemoglobin much more quickly than 
the frog’s heart (5—15 : 15 —SO minutes).. With regard to the 
influence of temperature on the rate of reduction, contradictory results 
were obtained. The most marked fact, however, was that an increase 
in the rate of the heart’s beat, and of the rate of reduction always go 
together ; but the latter is independent of the work done by the heart 
as tested by filling the reservoir with different liquids—^mercury, oil, 
blood, &c. Kroneoker obtained much the same result with skeletal 
muscles; he found that fatigue depends on the frequency of contract 
tion more than on the actual amount of work done. W. D. H. 

The Digestibility of Boiled Milk. By R. W. Raudnitz ( Zeii . 
phyBiol. Ohem.^ 14, 1—14).—The difference of digestibility between 
boiled and fresh milk is a matter of great importance with regard to 
the feeding of infants. The present experiments were carried out on 
a dog, and are merely preliminary to others to be undertaken on a 
more extended scale. 

The animal was fed for the period of a few days on unboiled milk, 
and then for another period on an equal quantity of the same milk 
(boiled). The amounts of lime, nitrogen, and fat were estimated both 
in the milk and in the excreta (urine and feces). The animal was 
also weighed daily; a second series of experiments was similarly 
conducted, but the results appear to be of less value, as by that time 
the dog seemed to have ceased growing, and had attained its adult 
state. 

When rennet was added to boiled milk, it was found that the clot 
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consisted o£ fine fioccnli wfiicli could be separated bj filtration; there 
•was no large coherent coagulum as in fresh milk. 

The following abbreviated table of one series of experiments will 
illustrate the geneml plan of the experiments :— 


Nitrogen. 


Pood. 

In food, in 
grams. 

Percentage 


In urine. 

In fseces. 

Retained in 
body. 

Presh milk for three 
days 

15*6 

W-29 

13-27 

9'44 


Boiled milk for two days 

10-4 

76-n 

18 -56 

5-73 



'Set. 

CaO. 


In food, in 
grams. 

Percentage 
in fseces. i 

[ Infood^in 
[ grams. 

Percentage 
in fjjBces. 

Presh milk for three 
days... .... 

105 *3 

5*59 

5-18 

37-82 

Boiled milk for two days 

70-2 

3-72 

3-46 

62-68 


The following general conclusions are drawn :— 

_ 1. The rdtrogen is always better assimilated when the milk is fresh. 
The lessening of the absorption of nitrogen when the milk is boiled 
can only be cansed by the boiling. Two other possible reasons—(1) 
the keeping of the milk for several days before it was “used ; (2) the 
rebelling of the anxmaPs alimentaiy canal against a diet composed 
solely of milk—are excluded by counter experiments, for details of 
which the 0|*iginal memoir must be consulted. 

2. With regard to the fat, boiling makes, apparently, little or no 
difference. 

. 3. The experiments on the absorption of lime are not regarded as 
sufficiently numerous to enable conclusions to be drawn from them. 

Other experiments are promised in which this question is to be 
investigated with animals whose skeleton is undergoing the ossifica¬ 
tion process. "yg. T). H. 

Digestion-of Beans in the Human. Alimentary Canal, Bv 
W. Peaushitz Biol, 26,227—232).—A man was fed on 500 
grams of beaus daily for three days, together with small weighed 
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quantities of fat, meal, salt, vinegar, and beer. The urine and faeces 
during this time v^ere examined, 

The total faeces contained 18 8 per cent, of the food weighed as dry 
material, 80'8 per cent, of the nitrogen of the food, 17*6 per cent, of 
its organic, and 28*3 per cent, of its inorganic constituents. The 
urine contained 44*16 grams of nitrogen; this, added to the nitrogen 
of the fseces, gave 58*4 grams as the output of nitrogen, the intake 
being 53*6 grams. This result is compared with similar observations 
on other forms of food; in animal food there is naturally less waste ; 
but even with other forms of vegetable food beans compare most 
unfavourably. W. D. H. 

Influence of Chlondes on the Composition of the Gastric 
Juice, By H. Gibaed {Arch, de FhysioL, 1889, 595—599).—Rectal 
injection of sodium chloride has a peptogenic action, increasing the 
amount of gastric juice secreted, and the percentage of hydrochloric 
acid, and, to judge by its activity in dissolving fibrin, the pepsin is 
increased also. The experiments were performed on a dog, and the 
following table gives some of the results obtained:— 


Experi¬ 

ment, 

Amount of juice 
collected before in¬ 
jection. 

Percentage 
of hydro- 
chlorie acid^ 

Amount of 
juice collected 
i hour after 
injection. 

Percentage 
of bydro- 
cbloric aeid. 

1. 

3 c.c. 

0*03 

11 0.0. 

0*1 

8 .. 

4 „ 

0*05 

12 „ 

0*3 

5.. 

1 

0*1 

9 „ 

0*165 

10. 

1 

traces 

13 „ 

0*3 


Experiments were also performed with the chlorides of calcium, 
magnesium, and potassium, but the same results did not follow, for 
although the juice obtained was very thick and rich in pepsin, the 
acid was not increased, and was even absent in some oases, 

W. D. H. 

The Influence of Artificial Gastric Juice on the Acetous and 
Lactic Acid Fermentations. By P, 0, Cora {ZdLfhymL Ohew.y 
14, 75—105).—Of the views held concern'ng the origin of the hydro¬ 
chloric acid in the gastric juice, one of the most generally accepted is 
tib^t lactic acid formed from carbohydrates, liberates hydrochloric 
acid, by acting on sodium chloride (Bwald). At the same time, it is 
well known that acidity stops fermentative processes, and it is 
therefore important to determine accurately what influence gastric 
juice exerts on the acetic acid and lactic acid fermentations, and what 
concentration of hydrochloric acid Stops the fermentation. 

In the present research an artificial gastric juice was made with the 
Fepsinum germanicvm of Witte-Rostock 5 the micro-organisms of the 
acetic and of the lactic fermentations were grown in suitable saline 
media. This was titrated with normal sodium hydroxide solution 
before and after infection with the micro-organisms in question. 
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Tlie influence on the rate of fermentation of (1) pepsin, (2) hydro¬ 
chloric acid, (3) pepsin and hydrochloric acid, and (4) hydrochloric 
acid in the presence of peptone, was investigated; some experiments 
were also made to determine the amount of decomposition of phos¬ 
phates hronght about by hydrochloric acid. 

The results obtained were as follows — 

(I.) Pepsin does not hinder either the acetic or the lactic acid 
fermentations, but it appean^s to be a good nitrogenous pabulum for 
the organisms. 

(2.) Even" traces of hydrochloric acid hinder the acetic fermenta¬ 
tion. The lactic fermentation is stopped by just so .much hydro¬ 
chloric acid as is necessary to change the phosphates (which are 
present in the nutritive liquid for the proper growth of the Bacterium 
cbcidi lactici) into chlorides. The fermentation was thus probably 
hindered by the hydrogen phosphate thus liberated. 

(3.) Pepsin and hydrochloric acid together act in the same way as,^ 
hydrochloric acid alone, only not quite so powerfully. 

(4) Hydrochloric acid in the presence of (probably combined, 
with) peptone, does not hinder the fermentations at alL It is also 
useless in aiding the digestion of albumin by pepsin. 

(5.) The acetic acid fermentation is hindered by hydrochloric acid 
when suMcient has been added to liberate from 0*5 to 0*7 parts per 
thousand of hydrogen phosphate from the phosphates present. 

W. D. H* 

Formation of Nitrous Acid and Nitric Acid in Saliva froxd 
Formaldehyde and Ammonia. By C. Wuester (Bar., 2 % 
1901—1908; compare Abstr., 1886, 298).—Experiments have shown 
that fresh saliva does not, as a rule, contain nitrous acid, although in 
exceptional cases it is present both in saliva and in perspiration, 
especially when the other animal juices and the urine contain an 
abnormally large quantity of nitrates. When saliva is kept for a 
few hours, or boiled, or even filtered, it undergoes change, and after 
having been mixed with glacial acetic acid or ddute sulphuric acid it 
gives Griess’s reaction for nitrites; fresh saliva, collected in glacial 
acetic acid gives the reaction of hydrogen peroxide only. If fresh 
saliva (10 c.c.) is collected in 20 per cent, sulphuric acid (3 drops), 
the reactions of active oxygen, as a rule, disappear, and tetramefhyl- 
paraphenylenediamine paper is not coloured by it; nitrous acid also 
cannot be detected, but nitric acid can be shown to be present by the 
diphenylamine reaction. 

Salts, especially sodium chloride, hasten the formation of nitrates 
in saliva; if nitrites are already present, the reaction appears quickly 
on adding acetic acid, but rather more slowly on the addition of sul¬ 
phuric acid, a proof that the oxidising agent in saliva is not, as a rule, 
nitrous acid. 

A number of experiments showed that, when saliva (10 c.c.) is 
warmed with baryta under reduced pressure, the ammonia evolved 
neutralises, as a rule, 4 c.c, of N/SO acid, a quantity corresponding 
with 0T336 gram of ammonia per litre of saJiva. The quantity of 
ammonia in the saliva of different persons is almost constant, although 
the quantity of active oxygen varies very considerably, but the saliva 
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from one man contained regularly abont O'1904 gram of ammonia per 
litre. 

Saliva wbicb contains but little active oxygen, as shown by the 
tetramethylparaphenylenediamine reaction, gives the normal quantity 
of ammonia, bnt when a large quantity of hydrogen peroxide is 
present the whole of the ammonia is obtained on distillation only 
when the saliva is clear and contains but a small quantity of salts. 
The formation of nitrous acid commences soon after expectoration in 
turbid saliva, in saliva from weak persons, and in that excreted in the 
summer heat, and the quantity of ammonia obtained on distillation is 
diminished to a corresponding extent. If the saliva is collected in 
sodium chloride solution or in dilute sulphuric acid, the quantity of 
ammonia obtained on distillation is decreased according to the 
quantity of hydrogen peroxide present; the residue contains nitrites 
in those samples distilled with sodium chloride, but uiti-ates when 
su^huric acid has been added. 

in the hot summer mouths, saliva yields less ammonia on distillation; 
even when ferrous hydroxide or pyrogallol is added to remove the active 
oxygen, although the quantity of ammonia obtained is thereby slightly 
increased, it is still less than that obtained in winter. The quantity 
of ammonia which disappears on adding sodium chloride or sulphuric 
acid is always the same in both cases, and is generally eqnal to 1 c.c. 
of N/50 acid, but frequently amounts to 2 c.c. or 8 c.c.; this pheno- 
4 menon can be explained by assuming that ammonia, both in acid and 
alkaline solutions is oxidised by the active oxygen to nitrons oxide, 
which is then principally converted by the passive oxygen into 
nitrons acid in alkaline solution, in acid solution into nitric acid. 
hVesh saliva (10 c.c.), and saliva collected in sodium chloride solution, 
neutmlxse, as a rule, when directly titrated, 6 c.c. of N/50 acidj it 
must be assumed, therefore, that in the process of titration the same 
oxidation of ammonia takes place as on boiling or keeping. When 
saliva is previously titrated, it yields less ammonia on subsequent 
distillation than fresh saliva, and saliva free from active oxygen has a 
greater alkalinity (10 c.c* neutralise ? to 13 c.c. N/50 acid) than 
saliva rich in active oxygen. 

Saliva which has been kept for 24 hours at a summer heat, and in 
which the nitrites have been reduced by micro-organisms, has an 
alkalinity of almost 7 to 9 c.c. of N/50 acid, and contains a corre¬ 
spondingly larger quantity of ammonia; the nitrates also disappear 
when saliva is kept at a summer heat, b^t not until after two or three 
days. 

The above experiments were carried out with saliva which was 
obtained without irritating the mucous membrane, and taken while 
in a state of rest. 

Saliva obtained simply by chewing and sacking movements is thin 
and poor in organic constituents, and frequently contains large quan¬ 
tities of active oxygen, but that obtained by irritating the mucons 
membrane with sodium chloride, in quantities sufficient to be painful, 
contains no active oxygen and a much smaller quantity of ammonia 
than usual; the saliva secreted under the iufiuence of irritants is 
thick, contains a large quantity of naucus and saccharifies starch 
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paste about three times as quickly as normal saliva. As the irritation 
passes off, nitrous acid appears in the saliva, and its quantity 
increases as that of the mucus decreases ; subsequently both 
ammonia and active oxygen appear, and the saliva regains its original 
composition in 3 to 15 minutes, according to the intensity of the 
irritation, after the source of irritation is removed. The saliva 
secreted at the period of greatest irritation contains, besides mucus, 
nitrates and carbamide; in one case, 200 c.o. of saliva yielded 0*09 
gram of carbamide and 3*1 to 5*1 milligrams of nitric oxide, deter¬ 
mined by Schultze’s method, whilst one sample (115 c.c.) containing 
nitrites gave 28*4 milligrams of nitric oxide. The quantity of 
ammonia present is reduced very considerably, 10 c.c. of the saliva 
neutralising only 1 c.o. of !N/50 acid; a few observations seem to 
show that the base which remains is not ammonia itself, but some 
derivative thereof. The disappearance of both active oxygen and 
ammonia from saliva on the appearance of mucus is so much the more 
remarkable, since it has been previously shown that the casein-like 
substance formed by the oxidation of egg albumin by hydrogen per¬ 
oxide is converted into a mucus-like substance (mucin) in presence 
of ammonia and hydrogen peroxide (compare Abstr,, 1887, 683). 

Saliva containing both carbamide and nitrous acid colours .Griess^s 
red reagent (a-naphthyiamine and sulphanilic acid) bluish-violet. 

When the uppermost layers of the mucous membrane of the mouth 
are coagulated by repeatedly treating with absolute alcohol or tannin, . 
and then removed, the metallic taste of hydrogen peroxide in the 
saliva becomes even disagreeably perceptible, and lasts in some cases 
for more than two days. 

That the oxidising substance in saliva is hydrogen peroxide, and 
not nitrous acid, follows from its behaviour with potassium iodide 
starch paper containing sodium chloidde. If a saliva, rich in active 
oxygen, but which does not act on Griess's reagent, is treated with 
potassium iodide starch paste and glacial acetic acid, a yellow or 
yellowish-brown solution is obtained on shaking, as is the case with 
hydrogen peroxide. If, however, the saliva is placed on the surface 
of the glacial acetic acid iodine solution, a yellowish-brown ring is 
first formed at the surface of contact, and then tho saliva gradually 
turns reddish, and finally blue. Glacial acetic acid seems to be the 
only substance which prevents the oxidation of ammonia in saliva by 
the hydrogen peroxide for any length of time; oxidation takes place 
quickly in presence of dilute hydrochloric or sulphuric acid. 

Aitihough the presence of hydrogen peroxide cannot he proved by 
the chromic acid reaction, the author is of the opinion that hydrogen 
peroxide is the oxidising agent in saliva. 

Hydrogen peroxide which has been filtered 20 times through man¬ 
ganese dioxide still contains as much active oxygen as can be shown 
by the tetrametliylparaphenylenediamine reaction to he present under 
favourable conditions in saliva, perspiration, and certain vegetable 
juices. 

Hydrogen peroxide which has been kept for hours in contact with 
platinum black and silver oxide still shows an oxidising action equal 
to that of a N/250 solution of iodine. F* S. K, 
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' Muscle Kgments. By E. Hoppi-Setler {Zdt. physiol Ohem., 14, 
106—108).—Tliis is a continuation of the polemical discussion on the 
subject of myohsematin (compare this voL, pp, 633, 1024). 

V. D. H. 

Animal Cliromatology. By C. A. MacMunn (Quart J. Micros. 
Soc., 30, 51—96).—This article describes a number of spectroscopic 
observations on the pigments and coloured tissues of niany inver¬ 
tebrate animals selected from the classes of the echinoderms, worms, 
polyzoa, ascidians, coelenterates, and crustaceans. The principal 
absorption-spectra are figured. In conclusion, an admirable account 
of the class of pigments called lipochromes or luteins is given, together 
with some criticisms on Klrukenberg’s observations. W. D. H. 

A Crystalline Acid from Pig's Bile. By E. Bbroeat (Ohern. 
Oenir., 1889, i, 812),—^If pig’s bile be almost completely precipitated 
by neutral plumbic acetate, and the yellow precipitate exhausted 
with alcohol, this solution concentrated, diluted with water, and ether 
added, a white, crystalline powder separates. It is readily soluble 
in alcohol, sparingly soluble in water, insoluble in ether, light petro¬ 
leum, and chloroform. It forms amorphous sodium and lead salts, 
from which it may be again separated by the addition of acetic acid. 
About 5—10 per cent, may be obtained from the dxj bile. 

J. W. L. 

The Stromata of Red Corpuscles. By W. D. HALLisoRTOir and 
W* M. Eeieno (/, Physiol, 10, 522—549).—The method found best 
for the preparation of the stromata of mammalian red corpuscles was 
that introduced by Wooldridge (Du Bois EeymonA's ArcMv., 1881, 
S87). The stromata were then examined by the methods already 
used in the investigation of lymph-cells (Abstr., 1888, 974), the 
proteids present being the chief point of the research. The only 
prote'id present of the four existing in typical cells, such as white 
blood-corpuscles, is the globulin which coagulates at 75® (cell globu¬ 
lin). This has fibrinoplastic properties, and is probably identical, as 
in lymph-cells, with fibrin-ferment. The absence of nuclein and 
nucleo-albumin is interesting, as the mammalian red corpuscles possess 
no nucleus; chemically as well as morphologically they have lost this 
distinctive character of animal cells. 

The presence of fibrin-ferment in the red discs suggests the question 
whether they contribute to the formation of fibiin in coagulation, as it 
usually occurs in shed blood. There is certainly no necessity to sup¬ 
pose that they shed out, any ferment, as a rule, since they undergo 
disintegration much more slowly than the other formed elements of 
the blood ; but it is nevertheless possible that under certain circum¬ 
stances they may assist in the formation of fibrin, and that Landois’s 
stroma-fibrin may be possibly accounted for in this manner. Bonne 
has recently suggested that in cases of disease in which the red blood- 
corpuscles are disintegrated within the blood-vessels (haemoglobin* 
cemia), the febrile disturbance that accompanies this condition may be 
due. to the presence of fibrin-ferment derived from the stromata of 
the discs so dissolved. W. D, H, 
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Physiological Action of Hydrocyanic Acid, By N. Gb^hant 
{Cornet, rend., 109, 502—508).—^Experiments were made on dogs in 
two ways—(1) by successive injections of amygdalin and emulsin ; 
(2) tbe injection of very dilate liydrocyaTUC acid (0'25 per cent.). 
2*2 c.c. of the dilute acid injected into the jugular vein of a dog 
was sufficient to cause death in 9*5 minutes. The symptoms follow 
one another in this order: convulsions, insensibility of the cornea, 
cessation of respiration, stoppage of the heart. The heart continues 
to beat for several minutes after respiration has ceased; in tbe case 
of frogs, tbe heart’s action may continue for more than an hour after 
the animal has ceased to breathe. C. H. B. 

The Relation between the Chemical Constitution and 
Physiological Action of certain Sulphones, By E. Baumakn 
and A. EAst (Zeit, pjiysi-ol. GJiem.^ 14, 52—74).—^After Kast {Berlin 
Min, Wvch,, 1888, ISTo. 16) had shown that snlphonal (diethylsul- 
phonedimetbylmethane) has a hypnotic action, it became a matter of 
interest to determine how far other similar compounds acted in the 
same way, especially whether it was the ethyl- or methyl-groups, or 
the sulphur-containing radicles of the sulphonal which were the most 
important. The disulphones fall into three groups, which may be 
represented by the general formulas (1) CHs(S 02 B) 2 , (2) 0 HR'(S 0 aR) 3 , 
and (3) CR'R'XSOaR)^, R, R\ and R" being univalent alcohol- 
radicles, and may be either diffierent or identical. 

The following substances were investigated:— 

Diethyisulphone was given to a dog of 6 kilos, body weight in doses 
of 5 and 7 grama. It had no action, and was excreted in great part 
unchanged in the urine. Ethyieuediethylsulphone.—^This was similarly 
investigated, and was found to be excreted nnchanged, and had no 
action. Methylenedimethjlsulphone, methylenediethylsulphone, and 
ethyl id enedimethylsulphone ail behaved in the same way. 

Methylenedimethylsulphone, CH 2 (S 02 Me) 2 , is prepared by acting 
with methyl mercaptan on methylene chloride and aqueous soda, and 
oxidising the sulphide, CH 2 (SMe) 2 , so formed, with permanganate. 
It crystallises in large, transparent tables, melts at 142—148®, and 
volatilises unchanged. It yields a bromo-derivative, CBr2(S02Me)2, 
which crystallises in needles and melts at 234®. 

Bthylidenedimeikylsulphone^ CB[Me(S 02 Me) 2 , prepared from aldehyde 
and methyl mercaptan, crystallises in cauliflower-like masses, melts 
at 122®, and dissolves in about 140 parts of cold water. Jn doses of 
3 grams, given to a dog weighing kilos., it produced sleep, but rather 
less powerfully than similar doses of sulphonal. Small quantities of 
the drug were found in the urine. 

Bropylidemdimethylsulpkone, CHEt(S 02 Me) 2 , prepared from propal- 
dehyde and methyl mercaptan, crystallises in large, transparent 
tables, melts at 97®, and dissolves in 90 parts of water at 15°. It had 
a slight hypnotic action, and was partly excreted as such in the 
ni’iue. 

FropylidenedieihyhulpJionej CHEt{S 02 Et) 2 , crystallises in long 
needles or prisms, melts at 77°, and dissolves in 126 parts of water 
at i5^ It produced a condition resembling drunkenness, and Anally 
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sleep. Tlie animals remained in this condition for some days, so 
that its effects are more lasting than those of sulphonal. 

Dimethylmlphonedimethylmethane, CMegCSOaMe)^, which crystal¬ 
lises in large, transparent tables, melts at 118“, and dissolves in 140 
parts of cold water, produced slight sleep in dogs ; bat the same doses 
had no effect on men. 

Dimethylsnlphonemethylethyhneihane, CMEt(S 03 Me) 2 , which crystal¬ 
lises in well-formed, transparent prisms and melts at 74®, had a slight 
hypnotic effect, lasting only a short time (four hours). 

Bhnethylsnlphonediefhylmeihane, CEt 2 (S 03 Me) 3 , which crystallises in 
long needles and plates, melts at 132—133°, and dissolves in 840 parts 
of water at 15°, and in 20 parts at 100®, but more readily soluble in 
alcohol, acted almost precisely in the same way as sulphonal, with 
which it is isomeric, and both are found in the urine in traces only. 

jyiethylsulphonemethylethylmethane (Trional), CMeEt(S02Et)2, pre¬ 
pared from methyl ethyl ketone and ethyl mercaptan, crystallises in 
lustrous tables, melts at 76°, and dissolves in 320 parts of cold 
water. It also acts like sulphonal, but could not be detected in the 
urine. 

Diethylsulphonediethylm ethane (TetronaV), CEt3(S02Et)2, forms 
luvStrous tables and plates, melts at 85°, and dissolves in 450 parts 
of cold water. It is the most strongly hypnotic of all the sulphones 
examined. 

The following general conclusions are drawn:—1. That tbe disui- 
phones which pass wholly unchanged into the urine ai‘e not hypnotic. 
z. That of the disulphones which undergo change in the body, those 
containing the ethyl-radicle are the most powerful hypnotics, and 
that the intensity of their action increases with the number of ethyl- 
radicles-present. 3. The group SO 2 as such is of no account. 4. The 
methyl-group has little or no hypnotic action. W. D. H. 

Glycogenesis in Icterus. By A. Dastre and M. Arthus (Arch 
de Physiol,, 1889, 473—483).—Experiments on dogs were undertaken 
to determine in what manner the glycogenic function of the liver is 
altered when the secretion of bile is altered quantitatively by the 
production of icterus by mechanical retention. Eor this purpose, a 
mrtial icterus was caused by the ligature of only one of the primary 
divisions of the bile duct. The liver thus consisted of t)vo parts, one 
healthy, the other icteric. These were examined when the animal was 
killed, usually 15 or 16 days after the operation. The carbohydrate 
material was estimated as sugar, and originally consists partly of 
sugar, but for tbe most part of glycogen. In some cases, the g^cogen 
was directly estimated by Kiilz’ method. Both methods yiel(led the 
same result, that is a lowering of glycogenic activity in the icteric 
portions of the liver, the proportion of the glycogen there to that in 
the healthy parts of the liver being 12 or 13 to 10. 

This modification of the glycogenic function, even within these 
somewhat narrow limits, must exercise an appreciable effect on nutri¬ 
tion, and may help to explain the symptoms' experienced in, cases 
where jaundice is produced by merely mechanical causes. 

W. D. H. 
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Albiiraose isolated from Anthrax Cultures, By E. H. 
Hankin {Bnt Med, Jour,^ 2, 1889, 811—812).—^An albumose wafe 
separated from anthrax cultures by precipitation with alcohol; the 
precipitate was freed from ptem^es^by washing with alcohol. 8olu» 
tions of this precipitate were in' TSfcfeiW' 
and mice; when these animals were subsequently inoculated with 
virulent anthrax cultures, they were found to be protected. It was 
found, however, that such immunity against the disease was conferred 
only when very minute do.ses of the albumose were administered 
namely, from one five-millionth to one ten-millionth of the body 
weight of the animal. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Presence of Ammonia and Nitrous Acid in Potable Water. 

By J. E. Enklaar { Bee , Trav. Ghim,^ 8, 327—328).—The author 
made a number of experiments in order to ascertain the origin of the 
nitrous acid which is formed in potable water, whilst the quantity of 
ammonia gradually becomes less. The conclusions at which he 
arrived are as follows:—No oxidation takes place when the water 
is boiled before the experiment ; it occurs to a far less extent in 
distilled water. 

The nitrous acid is formed by the oxidation of ammonia under the 
influence of microbes probably identical with the bacteria which play 
such an impoi'tant part in niiiification. These microbes do not seem 
to develop in distilled water, but they multiply rapidly in water con- 
taining calcium carbonate and organic matter; they are killed or 
paralysed by free acids. The nitrous acid does not appear in the 
water until some days after the introduction of the oxidising 
microbes. E. S. E, 

Relation between the Intensity of Radiation and the 
Decomposition of Carbonic Anhydride by Plants. By 0. 
Timieiazeff ( Compt , rend.^, 109, 379^—382).—A beam of sunlight 
directed by a heliostat was allowed to fall on plants in such a way 
that they received radiation of varying intensities, full exposure to 
sunlight being taken as the unit. The gas evolved was measured and 
analysed. 

The rate of decomposition at first increases rapidly with the intern 
sity of the radiation, then increases more slowly, and becomes con¬ 
stant at a point cousidembly below insolation, the curve being parallel 
with the axis of the abscissee which represent the intensity of the ra¬ 
diation. These results confirm Kreusier’s earlier experiments; the cha¬ 
racter of the curve is probably due to a relation between the propor¬ 
tion of the radiation absorbed by the chlorophyll (20 to 25 per oeni 
of that incident on the leaves) and the proportion (not more than 
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6 per cent.), wMck is actually converted into chemical work in the 
leaves. C. H. B. 

Carbohydrates as Oxydation^products of Vegetable 
Albumin. By W. PiLLABiN {Oliem, Centr., 1889, i, 811, from Ber, 
deut. hot. GeselL, 7, 126— IBO). —The author holds that the transitory 
formation of starch, during the germination of seeds, occurs at the 
expense of the albumin, asparagine being formed at the same time. 
After this state is perfected and the starch has disappeared, dfirk 
plants accumulate asparagine, whilst in light plants the asparagine is 
reconverted into albumin. 

The author has already (this voL, p. 642) shown that the formation 
of asparagine is acconipanied by an assimilation of oxygen, and in 
consequence of the oxidation of albumin. The author has also pre¬ 
viously shown that the ratio CO 2 : O 2 during the respiration of growing 
Cleans is less than unity, and that therefore the cell formation is 
accompanied by an absorption of oxygen, and he concludes from these 
facts that the carbohydrates are products of the incomplete oxidation 
of albumin. If the transitory formation of starch is accompanied by 
au absorption of oxygen, then the ratio CO 2 : O 2 must be less in the 
case of the respiration of the germinating leguminosse than in that of 
the cereals* J. W. L, 

Lignin. By G. Lance (Zeit pJiysioL Ohem,^ 14, 15—80).—Payen 
(Gompt rend.^ 8, 51) first showed that wood contained 10 per cent, 
more carbon than cellulose; the substance which thickens the walls 
of,cells and vessels he termed “incrusting material,” and found it 
was removable by nitric acid. P. Schulze (Ohem, Oentr., 1887, 321), 
called this substance lignin, and gave it the empirical formula 
Os8H2402o. Other observers since then (Fremy, Hoppe Seyler, and 
-others) have considered that the substance in question is a mixture. 
Thomsen (^Annalen, 138, 1) found that by the use of sodium 
hydroxide of sp. gr. 1*1 he was able to sepa.rate one of the con¬ 
stituents of lignin, which he called wood-gum: this is an isomeride 
of cellulose. 

Wood-gum, however, does not exist as such in the wood; it is 
soluble in water; but water will not extract any wood-gum from 
wood; therefore it must be formed by the action of the alkali. 

In the present research, lignin was prepared both from beech and 
ash wood. The method closely followed that of Thomsen; great 
care being taken to thoroughly wash the substances dealt with with a 
large number of reagents in which they were insoluble. The product 
was finally fused with alkali, a.nd the products examined. The 
results may be briefly stated:—the products obtained are (1) Cel¬ 
lulose; (2) two kinds of lignip acid from each kind of lignin ; these 
differ in elementary composition and in certain reactions; their 
chemical constitution has still to be worked out. (3) Formic acid, 
acetic acid, and traces of higher organic acids. . (4) Protooatechuic 
acid, catechol, ammonia, and traces of higher bases. (5) A crystal¬ 
line substance in very small quantities which has yet to he inves¬ 
tigated* W. D. H. 
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Oleo-gum-resin secreted by Araucarias. By E, and 

E. ScHLAQDEETHAUFPEN (GompL rend,^ 109, 382—386).—Araucarias 
diSer from other conifers in that they secrete an oleo-gum-resin con¬ 
taining a large proportion of aiubin. The secreting glands are at 
first normal and secrete oleo-resin, but at a certain time the cells 
bordering upon the glands elongate into papillae, which converge to 
the centre of the glands, and completely obstruct the passage. From 
this time the neighbouring cells cease to secrete oleo-resin, become 
gelatinous, and are converted into liquid gum or arabin, which mixes 
with the oleo-resin previously secreted. At a particular time the 
glands are filled with a limpid liquid, which becomes white and 
opaque when exposed to air, and in which gum or oleo-resin predomi¬ 
nates according to the species and time of year, Armcaria Bfasiliensis^ 
A. BidwilU, A, Ounninghami^ A. excelsa, and A, Gooki were examined. 

The proportion of gum in the secretion from one and the same 
species varies from 86 to 59 per cent., and in diifferent species, 
from 29 to 93 per cent. The secretion consists chiefly of gum, 
which usually contains a small quantity of glucose. In the case of 
A. Bidwill% the portion of the secretion which is soluble in alcohol 
consists of a crystalline substance which dissolves in water and seems 
to be identical with finite^ the sugar found by Berthelot in Biim$ 
lamhertiana, AH the oleo-resins and their essences are dextrogyrate 
in chloroform solntion. The solutions in alcohol and in light petro¬ 
leum contain no inorganic substances, bat the portion soluble in 
water leaves an ash consisting mainly of calcinm chloride, with some 
alkaline sulphates, calcium sulphate and carbonate^ and small quan¬ 
tities of iron and manganese. 0^ H. B., 

Protopliyllin in Etiolated Plants. Py 0. Timikiazbff (Gmipt 
rend., 109, 414—416).—Protophyllin is obtained from chlorophyll 
free from xanthophyll (Abstr., 1886, 626) ; it shows an absorption- 
spectrum consisting of bands 2 and 4 of the chlorophyll spectrum. 
Oxidation is at once indicated by a reduction in the intensity of these 
bands, and the appearance of bands 1 and 3. Etiolated plants yield 
but very little protophyllin, and very deep layers of liquid must be 
used to observe the absorption spectrum. If very great care is taken 
to keep the plants completely in the dark, and to prevent oxidation 
of the protophyllin, its solution shows no trace of the chlorophyll 
band iN'o, 1. 

Protophyllin remains unaltered in an atmosphere of carbonic 
anhydride in the dark, but when exposed to light immediately 
becomes green. The author points ont that he has never definitely 
asserted that the protophyllin i*edaces the carbonic anhydride. It is 
very difficult to ensure the absence of every trace of oxygen. 

The decomposition of carbonic anhydride by the green parts of 
plants through the agency of chlorophyll must be attributed to the 
rays absorbed by the chlorophyll which is there from the beginning, 
and cannot fairly be ascribed to rays absorbed by protophyllin which is 
not present in the leaves and could only be formed by reduction of 
the chlorophyll. The strong absorption-band of protophyllin is in 
the orange, and these are also tHe rays which are most active, in 
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turning etiolated plants green (Beinke). The conversion of etiolated 
plants into green plants is due to the rays absorbed by the proto- 
phyllin, and the decomposition of carbonic anhydride is due to rays 
absorbed by the chlorophyll. 0. H. B. 

Atmosplxeric Nitrogen and Vegetable Soils. By T. Sohloesing 
(Gomj^t.rend,, 109, 210—213)—Hellriegel and Wilfarth have shown 
that microbes play an essential part in the absorption of atmospheric 
nitrogen by soils on which crops are growing. The author has there¬ 
fore made experiments with eight soils taken from fields on which 
leguminosas were growing, the assumption being that these soils would 
be charged with microbes, and hence any absorption of atmosphere 
nitrogen due to their influence would be well marked. The soils 
were dried by exposure to air, sifted, and introduced into large closed 
flasks, which were kept in a slightly warm place daring winter. The 
atmosphere in the flask was renewed every week. The experiments 
lasted from August, 1888, to July, 1889, and the nitrogen was deter¬ 
mined at the beginning and the end of the experiment. In all cases > 
there was a slight loss of ammoniacal nitrogen, and a distinct increase 
in nitric nitrogen; but in almost all cases there was a slight loss of 
total nitrogen, and in no case was the gain of total nitrogen so much 
as 0*01 gram per kilo. 

The results agree with the author’s previous experiments, and he 
concludes that no soil which is not actually supporting vegetation 
can absorb nitrogen directly from the atmosphere. 0. H. B. 

Absorption of Nitrogen by Clay Soils, By Berthblot (Oompt. 
rend., 109, 277—280).—Three years ago the author obtained results 
similar to those of Sohloesing (preceding Abstract), and regarded 
them as proof that the absorption of nitrogen by soils was not simply 
a function of the soil but was conditioned by the presence of living 
microbes. He points out that Schloesing’s experiments were made 
under conditions which are well known to be unfavourable to the ab¬ 
sorption of nitrogen, and he also points out that many independent 
observers have confirmed his conclusion that soil which contains 
microbes and is supporting vegetable life has the power of absorbing 
nitrogen directly from the atmosphere. C. H. B. 

The Belation of Atmospheric Nitrogen to Vegetable Soils. 
By T. Sohloesing {Oompt rend., 109, 345—349 ),—A reply in detail 
to the criticisms of Berthelot (preceding Abstract), 0. H. B. 

Influence of Electriflcation on the Absorption of Nitrogen 
by Vegetable Soils. By Berthelot (Compt rend., 109, 281—287). 
—The soil, either alone or with living leguminosse, was placed in an 
electric field, a constant diflerence of potential being maintained 
between the soil, which formed one surface of the field, and the plate 
of metal which formed the opposite surface of the field. The soil 
was exposed in both deep and shallow layers, sometimes with free, 
circulation of air, sometimes in hermetically sealed globes, the duration 
of each experiment being about two months. 

TOL. LTI. 4 0 
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Witii thin layers of soil, freely exposed, there was no increase of 
nitrogen either nnder ordinary conditions or in an electric field with a 
difference of potential of 33 yolts. In globes with a difference of 
potential of 33 volts, the nitrogen increased by 4'4 per cent, of its 
original amount, and with a difference of 132 volts, by 6*1 per cent. 

Deep layers, in pots, of a soil nearly saturated with nitrogen gave 
an increase of 2 per cent, with free exposure to air without electrifi^ 
cation, and 3*5 per cent, with free exposure in an electric field with 
a difference of potential of 33 volts. The same soil under similar 
conditions, but in globes, gained 2*7 and 4*0 per cent, respectively. 

The same soil growing legumes with free exposure, gave an increase 
of 4*5 per cent, without electrification and 6*4 per cent, in the electric 
field. When enclosed in globes, the corresponding increases were 7*0 
and 6*0 per cent, respectively. In another set of experiments, the 
gain with free exposure was 6*6 per cent, with electrification and 4*9 
per cent, without; in globes, 7*1 per cent, in the electric field and 
2 per cent, under ordinary conditions. 

A soil comparatively poor in nitrogen and growing legnminosse gave 
an increase of 22*4 per cent, with free exposuz’e in the electric field, 
and 16*6 per cent, when not electrified. 

These results show that the absorption of nitrogen is increased by 
electrification, and it is highly probable that this result is due to some 
peculiar influence of electricity on the soil and its vegetation. ^ 

0. H. B. 

Absorption of Atmospheric Nitrogen* By Berthei.ot (Oompt 
rend., 109 , 417—419).t— The direct absorption of atmospheric nitrogen 
by soils under the influence of microbes and of vegetation may now 
be taken as definitely established. No such absorption occurs, how¬ 
ever, with soils which have been sterilised or which are already 
saturated with nitrogen. 0 . H. B* 

Evolution of Ammonia and Volatile Nitrogen Compounda^ 
from Vegetable Soils and from Plants. By Berthelot {Qompt. 
rend., 109 , 419—423).—Plants kept in moist closed spaces gradually 
perish, even in presence of suitable quantities of oxygen and cai'bonic 
anhydride. In the author’s experiments on the absorption of nitrogen 
by plants in closed vessels, it was found necessary to change tlie 
atmosphere in the fiasks frequently and completely, in order to 
ensure normal growth and development. 

Plants growing in soil which was kept constantly moist were 
enclosed in glass vessels in such a manner that the water, which was 
evolved from the plant and the soil and condensed on the sides of the 
vessel, trickled down into a reservoir below, without coming in con¬ 
tact with the soil. From time to time this condensed water was 
drawn off and slightly acidified, and when a sufficient quantity of 
liquid had been collected the ammonia was determined by boiling 
with magnesia, and the nitrogen in the residual liquid was determined 
by means of soda-lime, after slightly acidifying and evaporating to 
dryness. 

Vegetable soil supporting no plants gives off very small quantities 
of ammo nia and volatile nitrogen compounds. In one experiment* 
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with vegetable soil on which vetches were grown, all the evolved 
ammonia was re-absorbed by the plant, but the condensed water con¬ 
tained a very small quantity of volatile nitrogen compounds. With 
other leguminosee, the condensed liquid contained ammonia and other' 
nitrogen compounds, the quantities being of the same order of magnitude 
as with the soil supporting no vegetation. It is obvious, however, that 
the quantities of ammonia and volatile nitrogen compounds found in 
the water do not represent the total quantities evolved, since a con¬ 
siderable proportion will be re-absorbed by both the plants and the 
soil. The fact, however, that the volatile nitrogen compounds exhaled 
by animals are highly poisonous to the same animals (this vol.,p. 629) 
gives considerable importance to the recognitiou of the exhalation of 
similar products from plants. 0. H, B. 

Nitrification of Ammonia. By T. Schlobsing {Gcmpt rend.^ 
109, 423—428).—The apparatus employed has been described in a 
previous paper. A definite quantity of an ammonium salt previously 
dissolved in water was carefully mixed with the soil, and th§ ammonia 
drawn from the flask while making it vacuous was absorbed in acid 
and estimated. The earth employed was rich in organic matter. 
Ammonium sulphate oxidises more rapidly than the chloride and 
carbonate; in all cases the quantity of free nitrogen in excess of that 
originally present in the air was within the error of experiment. 

The increase in nitric nitrogen was practically equivalent to the loss 
of ammoniacal nitrogen, although it might have been expected that 
the nitrogenous matter in the soil would have undergone nitrification. 
It is known that in presence of nitrogenous organic matter the nitric 
ferment oxidises the carbon and bydrogen as well as the nitrogen, 
much more oxygen being utilised for the oxidation of the first two 
elements than for the nitrogen. It would seem, however, that in 
presence of ammonium salts the energy of the ferment is greatly in- 
,. 3 «ased, and it oxidises the ammonium salt, taking from the organic 
matter in the soil only the carbon which is necessary fof its own 
growth and reproduction. 

The rates of oxidation observed in tbe case of ammonium chloride, 
sulphate, and carbonate correspond respectively with the oxidation of 
62, 168, and 73 kilos, per hectare per day. The conditions of the ex¬ 
periments are not strictly comparable with the conditions in an open 
field, but it is evident that under favourable conditions the nitrification 
of ammonium sulphate is much more rapid than is generally supposed, 

C. H. B. 

Influence of Calcium Sulphate and of Clay on the Absorp¬ 
tion of Nitrogen by Soils. By Pj^charo {Gomjpi, rend,, 109, 
445—447).—Almost pure sand was mixed wdtb organic nitrogen in 
the form of oil-cake in the proportion of about 1 gram per litre, in¬ 
oculated with the nitric ferment, and kept moist and free from vege¬ 
tation for 18 months. The loss of nitrogen amounted to 70 per cent, 
of the original quantity*, and was greater the coarser the sand; the 
ammoniacal and nitric nitrogen present in the satid at the end of the 
experiment were together less than 15 per cent, of the original quantity. 
Addition of 6 per cent, of calcium sulphate reduced the loss to 58 p^r 

4 D 2 
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cent., that which remained being mainly in the form of niferic nitrogen, 
with some ammonia. The efect was most marked with fine sand, 
and when the mixture was kept moist. The organic nitrogen is con¬ 
verted into ammonia before any traces of nitrous or nitric acids are 
formed. When nitrification does not proceed regularly, ammonia and 
ammonium carbonate are given off, and finally nitrogen is evolved in 
consequence of the interaction of ammonia and nitrous acid. The 
calcium sulphate partially converts the ammonia into ammonium sul¬ 
phate, which is one of the most readily oxidised of its salts, but the 
calcium sulphate probably also plays a direct part in nitrification 
by reason of the ease with which it is reduced and re-oxidised, like 
sodium and potassium sulphates, which exert a similar although less 
marked effect. There is no reason to suppose that any atmospheric 
nitrogen was directly absorbed by the sand in the course of the ex¬ 
periments. Sodium chloride in the proportion of 1 gram per kilo, 
does not interfere with the action of the calcium sulphate, and, in 
fact, assists nitrification by keeping the mixture slightly moist. 

The addition of 10 per cent, of pure clay reduces the loss of nitrogen, 
but an increase in nitric nitrogen is observed only with coarse sand; 
with fine sand the quantity is even slightly reduced. In both cases 
the quantity of ammonia is greater in consequence of the well-known 
absorptive power of clay for this substance. 

With a mixture of 0*5 per cent, of calcium sulphate and 10 to 40 
per cent, of clay, there is still less loss, especially in the case of fine^ 
sand, which even absorbs nitrogen directly from the atmosphere to 
the extent of 28*53 per cent, of the nitrogen origimlly present. In 
the case of coarse sand, the quantity of nitric nitrogen formed 
remains practically constant, but in other cases the quantity of nitric 
nitrogen, and also, though less rapidly, the quantity of ammonia, in¬ 
creases with the proportion of clay. In the absence of calcium sulphate 
the clay soon becomes saturated witb ammonia, but the rapid nitrifica¬ 
tion which takes place in presence of the sulphate keeps the proportion 
of ammonia below the saturation point. 

A soil composed of sand and clay, with some calcium phosphate, 
absorbed nitrogen directly from the atmosphere in amount equal to 
26*8 per cent, of the organic nitrogen originally present. 

Calcium sulphate in calcareous soils prevents the loss of ammonia 
in the form of ammonium carbonate; it is preferable to the oxide or 
to chalk as an addition to non-calcareous soils. Its effect is most 
marked in moist soils. The well-known beneficial influence of calcium 
sulphate, and of superphosphate which contains sulphate, on crops of 
leguminosfis is probably mainly due to the infiuence of the sulphate on 
nitrification. 0. H. B. 


Formation of Ammonia in Arable Soil. By A. Hebert (Am, 
Agron.y 15, 355—369),—^Moist earth sterilised by being heated for 
some time to 110° was found to have developed a certain quantity of 
ammonia j still more ammonia is formed at 130° and at 150°, so that 
the action of ferments is out of the question. The ammonia formed 
increases with the time of heating, but the greater part is formed 
the first two Lours; for example, 100 grams of soil containing oi^ 
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ally 1*60 milligram of ammonia, contained after two Lours at loO®, 
15*17 milligrams; after four Lours, 17*47 milligrams; after six Lours, 
18*63 milligrams; and after eight Lours, 22*80 milligrams. The addi¬ 
tion of ammonium sulphate to the soil before heating reduces the 
quantity of ammonia formed in a regular manner; thius, whilst in 
100 grams of soil without addition, 10*04 milligrams of ammonia 
were formed during the heating, the addition of 10 milligrams of 
.ammonium"sulphate reduced the quantity formed to 9*24 milligrams, 
20 milligrams of the salt to 8*92 milligrams, 50 milligrams of the salt 
to 8*28 milligrams, 100 milligrams of the salt to 3*47 milligrams, 
150 milligrams of the salt to 2*19 milligrams, and 200 milligrams of 
the salt to —0*81 milligi'am. These facts seem to imply the formation 
of ammonia by purely chemical action, and a progressive dissociation, 
according to the quantity of ammonium salt present. The formation 
of ammonia still takes place with soil free from calcium carbonate or 
deprived of it by treatment with dilute acid and subsequent washing. 
With dry soil, however, little or no ammonia is produced, aud the 
author believes that the source of the ammonia is the decomposition of 
complex amides contained in the soil by heating in contact with water. 

J. M. H. M. 

Sea Sludge and its Absorptive Power for Lime and Potash. 
By A. Muller (Landw. Versucks-Stat.^ 36, 257—263).—The moors 
of Stensjoholm in Smaaland, South Sweden, consist partly of dried-up 
sea bottom. The present sea bottom is covered with an extremely 
fine sludge, which is almost black when wet and dark-grey when dry. 
100 parts of the air-dry sludge contain:—7*88 parts of water; 
20*72 parts of combustible matter (containing 0*737 part of nitrogen); 
14*64 parts of ferric oxide, with some alumina; 0*34 part of phos¬ 
phoric acid; 0*27 part of lime ; 0*19 part of magnesia; and 0*19 part 
of potash. ^ That portion of the sludge which is insoluble in hydro¬ 
chloric acid contains (in 100 parts of oiiginal air-dried sludge):— 
soluble silicic acid, 33*23; alumina, with some feiric oxide, 4*11; 
lime, 0*72 ; magnesia, 0*23; alkalis, 0*77; and silica, 16*69 parts. 

10*1 grams of air-dried sludge was digested several times with 
0*14 per nent. lime-water until no more lime was taken up ; it was 
found that the sludge had absorbed 2*95 per cent, of lime and 0*60 
per cent, of alkali salt. It was not possible to determine how much 
of this was taken up by the silicic acid and how much by the organic 
matter of the sludge. 

Similar experiments were made by digesting 10*1 grams of the 
sludge with 50 grams of a solution of 0*3615 gram of potassium car¬ 
bonate for 14 days: the sludge absorbed 1*47 per cent, of potash, 
corresponding with 2*33 per cent, of potassium chloride or about 
12 per cent, of kainite. 

It is probable that the sludge would also absorb large quantities of 
phosphoric acid from superphosphates. 

Silicic acid seems to form the best means for retaining plant food 
in the soil until required by plants, aud it is suggested that the large 
amounts of silica found in, for instance, gramineous plants (which 
can be got to grow normally in solutions Lree from silica) acts in a 
^^imilar manner within the plants themselves when these are so 
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“insoluble’’ pliosphate to pass into solution and become inclnded 
in the water-soluble phosphates. The author cites a case in which 
neglect to use sufficient water gives rise to an error of this sort 
amounting to 3^ per cent, of soluble phosphoric acid. D. A. L. 

Method of Rapid Evaporation for the Estimation of Silicon 
in Pig-iron. By 0. Jones (Ghem. News,'60, 79-“80).^—The plati¬ 
num dish containing the iron and nitro-sulphuric acid (Brown’s ^ 
method) is placed between two burners: one in the ordinary position 
beneath, the other inverted over the dish so that the flame shall play 
on the surface of the liquid; by this naeans evaporation is accelerated, 
whilst the current of heat - and air on the surface prevents violent 
ebullition. The upper burner should be a blast-lamp; the lower one 
may be an ordinary Bunsen or a blast-lamp. D. A. L. 

Volumetrio Estimation of Mercury, Silver, and Thallium. 
By A. Caenot (Gompt, rend., 109, 177—179).—The method is based 
on the insolubility of mercuric and silver iodides in nitric acid when 
no alkaline iodide is present. 100 to 150 c.c. of the solution is mixed 
with 10 c.c. of nitric acid containing nitrous acid, some starch 
paste is added, and then a decinormal solution of potassium iodide 
gradually with continual agitation until a permanent blue coloration 
remains. The blue colour disappears very slowly towards the end of 
the reaction. It is better to make an approximate estimation, and 
then add nearly the whole of the potassium iodide at once, and finish 
the titration in the usual way. Free hydrochloric acid must not be 
present, nor any considerable quantity of the alkaline chlorides. 

In the case of silver, it is better to add nearly the whole of the 
potassium iodide at once, agitate, decant off the clear liquid, and 
wash the precipitate by decantation. The liquid is now mixed with 
acid containing nitrous acid, and starch is added ; if no blue colora¬ 
tion appears, it is titrated with potassium iodide; if, on the other 
hand, the liquid becomes blue, it is titrated with centinormal silver 
nitrate, the disappearance of the blue colour mai'king the end of the 
reaction. No hypoiodite is formed as in Pisani’s method. 

Thallium iodide being more soluble, the results are less accurate in 
this case. The dark colour of palladium iodide makes it imuossible 
to use this method for the estimation of palladium. 0. af. B. 

Analysis of Glass. By D. Lindo {Ohem,. Nev}Sy 60, 14—-15, 
33, 41—42).—The pulverised glass is fused in a platinum crucible 
with a mixture consisting of 13 pai-ts of potassium carbonate 
and 10 parts of sodium carbonate; the fused mass is dissolved 
in water, decomposed with hydrochloric acid, heated for some 
time, evaporated to dryness in a platinum dish, pulverised, again 
heated, moistened with hydrochloric acid and a Httle water, then 
after some time treated with water, heated, filtered, and washed. 
The washings are concentrated and mixed with the filtrate- The 
silica and filter ash are fused with the fusion mixture, dissolved as 
before, the solution diluted (this is important in order to obtain the 
silica in a vitreous state, when it is readily washed), decomposed, and 
the silica collected on a Gooch filter, washed, dried, Ac* The filtrate 
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and concentrated washings are mixed with those already obtained; 
and the combined solutions treated for the estimation of the dissolved 
silica, &c. Part of this solution is concentrated and treated with 
ammonia until a permanent precipitate is obtained, which is then 
dissolved by adding the remaining portion of the acid solution, 
hydrogen sulphide is passed through for 15 minutes, and after being two 
or thr*ee days in a closed fiai-sk, the whole is filtered. The filtrate 
is concentrated, any turbidity being removed by a few drops of 
nitric acid, and, while hot, is carefully precipitated by v^ery slight 
excess of ammonia, then in a short time filtered, &c. The filtrate 
and concentrated washings, mixed with ammonia and ammonium 
sulphide to precipitate any manganese, are set aside for the esti¬ 
mation of calcium, magnesium, and the last traces of silica. In the 
ammonia precipitate, the silica, ferric oxide, alnmina, and phosphoric 
acid* are estimated by any of the four schemes described, which vary 
to suit circumstances; traces of phosphoric acid, however, and also 
tW ^traces of calcium adhering to the ammonia precipitate may be 
iJsregarded. To obtain the last traces of silica from the above 
ammoniacal solution, an aliquot part is acidified with hydrochloric 
acid, filtered, mixed with 10 c.c. of ferric chloride of known strength, 
and precipitated hot with ammonia j the silica comes down with the 
ferric hydroxide. It is not necessary to remov^. the lime when it is 
present in moderate quantities. Lime and *a are estimated in 

the usual way. The results of the analysis of nSinerous samples of 
glac are, appended to the original paper. D. A. L. 

SpeViro-colorimetric Estimation of Iron and Thiocyanates. 
By G. Kruss and H. Moraht 22, 2054—2060).—Experiments 
which were made with the object of estimating small quantities of 
ferric salts in presence of beryllinm oxide by the converse of 
Vierordt’s method (Die Anwendung des Spectralapparates, Tilbinqen^ 
1873, 146) for the estimation of thiocyanates gave results which 
caused the authors to redetermine the absorption constants of ferric 
thiocyanate. The values obtained difiered materially from those given 
by Vierordt, as the reaction betw'een ferric salts and thiocyanates does 
not take place in accordance with the equation FeCla 3KCNS 
Ee(C]NS )3 -f 3KC1, as is usually assumed. 

The statement of Yierordt, that the absorption of the spectrum 
colours reaches a maximum when the ferric salt and the thiocyanate 
are in the molecular proportion of 1 ; 3, is also incorrect. 

The authors made a series of observations on the spectra of mix- 
t’^res obtained by adding various quantities of a solution of potassium 
_^ocyanate (1 c.c. = 0'01564 gram KCNS) to a solution of 1 c.c. of 
ferric chloride (1 c.c. = 0*00301 gram Fe) and sufidoieht water to 
dilute the mixture to 20 c.c. The strength of the two solutions 
employed is such that when 1 c.c. of the iron solution is mixed with 
V c.c. ^" ^ypotassium thiocyanate 3 mols. of the latter are present to 
former. The results are given in tabular form. The 
.Action coefficients were found to increase gradually, and reach a 
"maximum when 1 mol. of ferric chloride has been treated with 
exactly 12 mols, of potassium thiocyanate. 
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Similar observations were made employing a solation of ammonium 
tbiocyanate instead of the potassium salt, and in another series of 
observations iron ammonia alum was substituted for the ferric chloride. 
The experiments showed that also under these conditions exactly 
12 mols. of the thiocyanate must be added for every 1 mol. of the 
iron salt before the formation of the blood-red compound is complete, 
From these results it may be assumed that the coloured compound is 
not ferric thiocyanate, but a double salt of iron and potassium thio¬ 
cyanate (compare p. 1129). 

The absorption ratios calculated from the data obtained in the 
above experiments were made use of in attempts to estimate iron 
spectro-colorimetrically. Although the results obtained were pi*o- 
bably more correct than those calculated by means 'of Vierordt’s 
constants, the determinations cannot be relied on, as the double salt 
is very easily decomposed by water, acids, and salts. The measure 
of the decomposition is shown by the decrease in the extinction 
coefficients which occurs when a solution of the double salt is treated 
with various quantities of water, hydrochloric acid, and ammonium 
chloride respectively, and thp results of observations in this direction 
are given in tables. The most remarkable phenomenon is the decom¬ 
position produced by water; when a solution of the double salt is 
diluted, some of the original iron salt is reproduced, so that the 
extinction coefficients are not proportional to the concentration of the 
solation, and consequently neither iron nor thiocyanates can be esti¬ 
mated by Yierordfc’s method.. . F. S. K. 

Reduction of Ferric Sulphate in Volumetric Analysis. By 
0. Jokes {Ohem, News, 60, 93—96).—The author recommends the 
reduction of ferric sulphate solution previous to titration with 
permanganate, by filtering through powdex'ed zinc. An apparatus 
is described in which a tube filled with powdered zinc is connected 
with a fiask. The ferric solution is allowed to run from a reservoir 
through an intermediate tube into this tube, while strong suction is 
applied to the flask below to overcome the interference produced by 
the hydrogen evolved. A filtering arrangement prevents any zinc 
or insoluble impurities fi'om passing into the flask. D. A, L. 

Elementary Analysis. By F. Blau {Monatsli,, 10, 357—371).— 
A combustion-tube 114 cm. in length is placed in a 85 cm. Glaser’s 
furnace, and is so arranged that it protrudes 10 cm. behind and 
19 cm. in front of the furnace. To the tube are fitted the absorption- 
tubes containing calcium chloride and soda-lime, the latter being con¬ 
nected with a small IVfarriot’s flask to serve as an aspirator, and with 
a small tube containing sulphuiuc acid to act as a pressure gauge. 
The eomhustion-tube contains, to the length of 60 cm., small rolls of 
fine copper gauze j this is first oxidised by heating in a current of 
oxygen, then reduced with hydrogen or alcohol vapour, and again 
oxidised, whereby an elective surface is obtained. If the compounds 
to be burnt contain halogens, the last roll of copper gauze is replaced 
by one of silver. The anterior portion of the tube, which stands ont 
19 cm. from the furnace, is-filled to the extent of 10 cm. with granular 
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lead peroxide, in order tliat; sulphur dioxide and oxides of nitrogen 
maj be absorbed. The posterior end of the combustion-tube is closed 
by a caoutchouc stopper, through which passes a X-piece of glass 
tubing along the horizontal portion of which passes a long glass rod, 
so as to just allow a stream of oxygen or air to find its way into the 
combustion-tube from the vertical arm of the X‘pi®< 2 e. The glass 
rod is connected at its posterior end with the horizontal portion of 
the glass by means of a piece of sound caou^'chouc tubing, 

which slides over both, so that the rod can be readily moved in and 
out of the combustion-tube without any leakage occurring, and is 
furnished with a platinum rake fused to its anterior end. By means 
of this contrivance it is possible to more the platinum boat, which is 
provided with an arm into which the rake can be easily twisted and 
untwisted, to and from the hotter parts of the combustion-tube, 
whereby the rate of combustion of the substance to be analysed may 
be arranged, with the help of the pressure gauge, to a nicety, and 
the time taken for the operation reduced to a minimum. 

Appended are numbers obtained in the ultimate analysis by this 
method of sugar, colchicine, naphthalene, nitrobenzyl sulphide, and 
several other substances, showing the great saving of time which 
results. Even the most refractory substances may be burnt in 
50 minutes, those burning more readily taking only from 20 to 30 
minutes. G. T. M. 

Sinmltaneous Estimation of Saccharose and Rafidnose. 
By L. Liisdet (Gompt. rend., 109, 115—117).—When raffinose is 
estimated by, Clerget’s inversion method, the rotatory power of the 
raffinose is reduced by an increase of temperature, an increase in the 
proportion of acid, or by longer heating. In order to obtain constant 
results, the author proceeds in the following manner:— A. 10 to 20 per 
cent, solution of sugar is heated at 100° on a water-bath, mixed with 
20 per cent, of powdered zinc, and 20 per cent, of hydrochloric acid 
previously diluted with an equal volume of water is gradually added. 
The acid inverts the sugar, but is immediately afterwards neutralised 
by the zinc, and after all the sugar has beeu inverted the acid attacks 
the zinc in preference to attacking the invert sugar. The rotatory 
power is not affected even by the addition of as much as 40 per cent, 
of acid so long as the zinc remains in excess. Zinc oxide or carbonate 
acts in the same way as the metal, but neutralise the acid somewhat 
too rapidly. The evolution of hydrogen pi'events the formation of 
coloured products. The rotatoiy power of the inverted sugars is the 
same whether the addition of the acid qpeupies 10 minutes or 
40 minutes. 

According to the author’s measurements, the rotatory power of 
invert raffinose at 20° is, +53®, and that of invert saccharose 

In order to estimate saccharose or raffinose in a sugar solution, the 
rotatoiy power of the liquid is determined before and after inversion, 
and the relative proportions of the two sugars are obtained from the 
Allowing equatioDs, in which p and p' are the weights of saccharose 
^nd raffinose respectively, p and / the rotatory powers before and 
after inversion, » and oi the rotatqry powers of saccharose (+6,7*3°) 
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and rafl&uos6 (+103*6*^) respectively, and ^ and /3' the rotatory 
powers of invert saccharose (“201°) and invert raffinose ( + 53°), 


P + jp' == /> 


p + p' = /5 


\p P + P ) 

_V_ 

Vp+p'^ P +P / 


from which 


P -P 


t pl3' + 

p(^ “ /o'flt * 


The resnlts obtained with definite mixtures of raffinose and saccha¬ 
rose were very setisfactory. G. H. B. 

Estimation of Formaldehyde by Titrating with Ammonia, 
ByW. Bsohweilee (Ber., 22, 1929—1930).—^When methyl orange, 
congo-red, tropssoline, or cochineal is employed as indicator in 
titrating formaldehyde with ammonia, the basicity of the hexa- 
methyleneamine which is produced must be taken into account (com¬ 
pare tjOsekann, this vol., p. 1036), but when litmus or phenolphthalein 
is nsed the presence of hexamethylenediamine has no effect on the 
results. 

Formaldehyde is only slowly acted on hy dilute (about 1 per cent.) 
ammonia, and the mixture must he kept for one or two days, or 
heated at 100° for a short time to complete the reaction. 

F. S. K, 

Estimation of Uric Acid in Urine. By E. Salkowski (Zeit 
physiol, Qhem,, 14, 31—51),—This article is very largely polemical. 
The author first shows bow in his earliest papers on the subject, the 
possibility of estimating uric acid as a silver compound was mooted by 
Mm, and how this method was rejected, as there was found to be no 
constancy in the’ relation of silver to the uric acid in the compound 
formed. He then points out the inaccuracies of methods based by 
Haycrait, Hermann, and others on this fallacious foundation, and 
finally quotes experiments which confirm him in his original state¬ 
ment that the method is a bad one, the error of analysis avei:uging 
from 3 to 60 per cent. W, B. H, 

Volnmetrie Estimation of Fat in Milk. By G. E. Patkice 
(Ghem, Wews^ 60, 5)."^The author employs for this purpose a cali¬ 
brated tube abopt 80 cm. long, and about 17 mm. in diameter except 
for about 7 or 8 cm, near the middle, where it is narrowed to 5 mm., 
and is graduated in divisions of 0*025 c.c. each; the lower portion has 
a capacity of 21—^22 c.c., and is pierced by a lateral perforation, 
which can be closed by an indiarubber band. 10*8, c.c. of milk is 
placed in this tube, and then, in two lots, 15 c.c. of a mixture of strong 
acetic acid, strong sulphuric acid, and concentrated hydrochloric acid, 
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in proporiions of about 9, 5, and 2 by volume; tbe first portion of 
this mixture being well mixed with the milk. The charged tube is 
boiled briskly for 10 minutes, and then gently for the same time or 
until the fat collects as a clear layer on the top. The tube is now 
cooled to 60°, and by letting some of the liquid flow from the lateral 
perforation the fat is lowered into the narrow part of the tube and 
its volume read off. If, however, great accuracy is required, the fat 
adhering to the sides is washed down with ether, the tube heated to 
expel the ether, again cooled to 60°, and the volume x^ead. At 60® 
with 10*8 c.c. of milk, 1 division on the tube represents 0*2 per cent, of 
fat. The acid mixture is intended to dissolve all but the fat, and is 
made by mixing the acetic and sulphuric acids, the hydrochloric acid 
being added to this mixture when cool. The above proportions may 
be varied, and so may be the quantity of the mixture added to the 
milk, without affecting the I’esult. Larger proportions of hydro¬ 
chloric acid, however, render the milk solution turbid, whilst in¬ 
creasing the amount of acetic acid retards the solution somewhat, but 
gives a clear and lighter coloured liquid. D. A. L. 

Estimation of Pat in Linseed Cake, By B. ■Wra.mpelmbyer 
(La7id.w, Vermeils-Stat, 36, 287—^295).—The best solvent for ex¬ 
tracting the fat is ether; this need not he perfectly dry; treatment of 
the ether with calcium chloride dries it sufficiently. The air-dried 
cake (3 grams) is weighed, dried for an hour at 100° in a stream of 
coal-gas or hjdrogren, and extracted for three hours in a syphon 
apparatus, the heating of which is to be so arranged that the syphon 
works every minute or minute and a half. The ether is then dis¬ 
tilled off, and the residue heated at 95—98° for one hour in a 
L, Meyer’s drying oven. It is shown that if the residue is thus 
quickly dried the results differ only slightly from those obtained 
when the substance is dried in an atmosphere free from oxygen. 

K. H. M, 

Eeactions of Oils with Silver Nitrate, By E. {Compt 

rend.., 109, 118—119).—10 c.c. of the oil is mixed with 0*5 o.c. of 
fuming nitric acid in a porcelain dish, and heated with vigorous 
agitation until a paste is formed, which will have a colour depending 
on the nature of the oil. 5 c.c. of a 2*5 per cent, solution of silver 
nitrate in alcohol of 90° is now added, and the mixture is heated to 
about 115°, when the silver nitrate suddenly decomposes with separa¬ 
tum of silver. Heating is continued until the flrst reflections dis¬ 
appear, and the oolonr of the thin fllm of liquid against the sides of 
the dish, and the metallic lustre on the surface, are then observed. 
If the oils are previously saponified, and are then treated in the same 
way, different colorations are obtained. 
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Oil. 

Natural oil. 

Saponified oil. 

Oily layer. ' 

Surface 

reflection. 

Oily layer. 

Surface 

reflection. 

Olive....... 

Cotfon-seed.. 

Sesame. 

Earth nut... 

Poppy. 

C.iraeliua ...: 
I^iuseed .... 
Colza,...... 

Olive green.... 

Green... 

Chrome green.. 
Greenish yellow 
Olive green .... 
Persian late ... 
Dragoris blood . 
Persian late ... 

Green.. 

Ash green ..... 
Pale Sevres blue 
Emerald green . 
Pale bluish green 

Pale blue. 

Emerald green . 
Cyprus green .. 

Mars orange ... 
Raw sienna.... 
Golden yellow.. 
Persian lake .,. 
Golden oclire .. 
Deep chrome . * 

Black.. 

Burnt carmine . | 

Cyprus green. 
Cobalt violet. 
Cobalt violet. 
Pale violet. 
Blue. 

Blue. 

Green. 

Ultramarine. 


Tlie names given to the colours are those commonly employed by 
TOter-colour painters. 0. H. B, 

Error in the Detection of Albumin, By 0, Patein {Cornet 
rejid.j 109, 268—270).—The author has found in urine and in 
tumours an albumin which behaves like other albumins, and is co¬ 
agulated by potassium ferrocyanide or magnesium sulphate in presence 
of acetic acid, also by heat and by nitric acid, but if after coagulation 
by nitric acid, a few drops of acetic acid are added to the liquid, the 
albumin completely and immediately redissolves. It follows that in 
detecting and estimating albumin, the use of acetic acid may intro¬ 
duce a considerable error. The proper method of procedure is to 
precipitate the hydropisiu ” (? plasmin) in one portion by means 
of magnesium sulphate; to precipitate the serein (? sei'um albu¬ 
min) and hydropisiu together in a second portion by means of heat 
and a few drops of acetic acid, and to acidify the filtrate from this 
precipitate with nitric acid and again heat, when the peculiar albumin 
in question is thrown down, 0. H* B, 
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nifcroso-j 48. 

AcetoiieparabromoplieTiyUiydrazoiiej251. 
Acetonephenylhydrazone, salts of, 1159. 
Acetonitrile, heats of combustion and 
formation of, 812. 

-- trichlor-, hydration of. Feoc., 122. 

Acetonylacetone, 885, 

-preparation of, from ethyl diaceto- 

succinate, 1189. 

Acetonylearbamide, nitro-, 125. 
Acetonylphenyl sulphide, 489. 
Acetoparadiet^lanilide, 493. 
Acetophenone, action of phosphorus 
pentachloride on, 984. 

-bromo-, action of hydroxylamine 

on, 610. 

-bromonitro- and uitro-deriTatiTes 

of, 505. 

— direct formation of, from benzene, 
243. 

--dispersive power of, 805. 

-physiologic action of, 1076. 

-product of the action, of nitric 

acid on, 49. 

-thiocyanate, 413. 

Aeetophenonebenzophenylhydrazine, 
Teans., 615. 

Acetopropyl acetate, 844. 

- alcohol, Teans., 352, 357. 

^-... normal, 843. 

^-benzoate, 844. 

-bromide, Teans., 357. 

Acetotoluidide, amido-, 866. 

-bromine-derivatives of, 134. 

-metanitropara-, reduction-products 

of, 865. 

Acetous fermentation, influence of arti¬ 
ficial gastric juice on, 1227. 
Aceto^aleric acid, w-, Peoo., 142. 
Aeetoxybutyric trichloride, tertiary, 
690. 

Aceto-xylidide, thio-, 771. 
Acetylacetone, action of ethylenedi- 
amine on, 851. 

-action of metacresylenediamine on, 

852. 

- action of phenylhydrazine and 

hydroxylamine on, 57. 

-.action of the copper compound of, 

on carbonyl chloride, 235. 

-and its homologues, preparation 

of, 850. 

- sodium compound of, action of 

ethyl chlorocarbonate on, 377. 
Acetylangelicylmethane, 850. 
AcetyJbeuzilemonoximes, 612. 
Acetylbenzilic acid, 885. 
Anetvlbeuzopbenjlhydrazine, Teans., 
614. 

Acetylbenzoyl, 1170. 
Acetylbeiizylidenimide, 984, 


Acetylbenzylidenepbenylbydrazone, 

1159. 

Acetylbutyryl and its derivatives, 1138. 
Acetylbutyrylmethane, 851. 
Acetylcaproic acid, w-, Teans., 338. 
Acetylcapronyl, 1138. 

Acetylcarbinol, Peoo., 156. 

-osazone of, Peoc,, 156. 

Acetyicarvacrol, 880, 
Acetylcinnamylhydantoin, 705, 
Acetylcitrie anhydride, 768. 

—— -action of aromatic amines on, 

768. 

Aeetylcrotonyl, 1139. 
Aeetyldehydrodiacetylcapronamide, 
Teans., 341. 

Aeetyldehydrothiotoluidine, Teans., 230. 
AcetyIdihydroxyth ionaphthalene, ^6. 
Acetyldinitrotohiquinol, 970. 
Acetylene-derivatives, conversion of, 
into ethylene-derivatives by dii’ect 
addition of hydrogen, 878. 

Acetylenedicarboxylie acid, reduction of, 
878. 

Aeetylenedicarboxylodiazoacetic acid, 
694. 

Acetylenetetramethyldiureine, 126. 
AcetylenetrimethylnitrodiureKne, 126. 
Acetylethylenediphenyldiamine, 1010. 
Acetyl-a-ethylphenylhydrazine, 1158. 
Acetylglycolyldibromorthotoluidide, 

135. 

Acetylheptoylmethane, 851. 
Acetylhydroxybenzenesulphone, 245, 
Acetylindole, 3'-, 712. 
Acetyl-a-isoamylphenylhydrazine, 

1159. 

Acety lisob utylpheny Ihy drazine, 1159. 
Acetyiisobutyryl, 1138. 
Acebylisopropylphenylbydrazine, 1159. 
Acetylisovaleryl, 1138. 

Acetylisovannilic acid, 863. 
Acetylmesiiyl oxide, 850. 

Acetylpiethyl cyanide, iraido-, 683. 
Acetyiorthodimetbyidihydroxythioben- 
zene, 246. 

Acet ylorthotolyithiocarbamide, Teans., 
304. 

Acetylparamidobenzylphthalimidine, 

983. 

Acety Iparamidodiphenyimethane, 261. 
Acetylphenylhydrazine,1159. 
AcetylphenylpseudohydantoXn, 707. 
Aoetylphenyl semitMocarbazide, Teans., 
803. 

Awtylpiperideine, 903. 
Aeetylpropionylhydrazone, 1187. 

Acety Ipropionylhydrazoximes, 1138. 
Acetylpropionylmetbane, 851. 
Acetylscopoletin, 255. 
Aoetyltetrahydro-a-naphtliabenzyl- 
amine, 1199. 
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Aeetyltetrah;ydTO-/3-nap1ithabeiizyl- 
amine, 1199. 

Acety Itetraph euyIpyrroline, 623. 
Acetyltbio-^-dinapbthylamine, 51. 
Acetyltricarballylic anhydride, 238. 
Aeetyltrirnethylene, 845. 

Acids and bases, diffusion of, into one 
another, 1046. 

-and metals, interaction of, Pboc., 66. 

-basicity of; method of estimating, 

463. 

-correspondence between the mag¬ 
netic rotation and the refraction and 
dispersion of light by, Teans., 751, 

- determination of the basicity of, 

from the conductivity of their sodium 
salts, 327. 

- fatty, elimination of carbonic 

anhydriile from, by aid of sodium 
methoxide, 1126. 

-free, in oils, 799. 

-from butter, estimation of, 

1037. 

-iodine absorptions, combining 

weights, and melting points of, 318, 

-unsaturated, of earth-nut oil, 

oxidation of, 1058. 

—^ oxidation of, 375, 956. 

-volatile, formation of, in the 

ammoniacal fermentation of urine, 
431. 

-from lycopodium, 1059. 

-general method for the separation 

ajid volumetric estimation of, 75. 

-ketonic, condensation of, with hi- 

basic acids, 1146. 

-synthesis of, by tbe action of 

acid chicmdes on propionitrile, 967. 
-method of investigating the disso¬ 
lution of metals in. Teaks., 361. 

-of pig’s bile, 422. 

-of the sugar-group, reduction of, 

1149. 

- organic, constants of affinity of, 

and their relation to composition and 
constitution, 818. 

—^-estimation of the coefficients 

of affinity of, 1103, 

- - reciprocal displacement of, 808. 

- suiphonic, decomposition of in 

presence of phosphoric acid, 1200, 

-unsaturated, action of methyl diazo- 

aeetate on, 694. 

-regularities of the addition of 

halogen-compounds to, 1140. 

-volumetric estimation of, 306, 795. 

Acid-vapours, damage done to plants by, 
795. 

^'Acid-yellow,’^ 709. 

Aeonitic acid, Teaks,, 335., 

-action of bromine on, 688, 

—— triamide, 861, 


Aeonityl anil-anilide, Teaks., 237. 
Aconitylanilcarboxylic acid, Teaks., 238. 
Aconityltoluidocarboxylie acid, Teaks., 
239. 

Aconityltoluidotoluidine, Teaks., 239. 
Acritoi, 485. 

Acrosazone, a-, preparation of, 483. 
Acrose, formation of, from formalde¬ 
hyde, 483. 

Acrose, a-, 485. 

Aerosone, 484. 

Adapter for fractional distillation in a 
vacuum, Teaks., 359. 

Adenine, amount of, in various organs, 
and in fresh and feionented yeast, 791. 

-constitution of, 786. 

-estimation of, 790. 

Adipic acid, boiling points of, 691. 

-thermochemistry of, 1097. 

Adipocere, 433. 

Affinity coefficients, determination of, 

931. 

-estimation of the coefficients of, of 

organic bases and acids, 1104. 

-in absolute measure and Ostwald’s 

constants of affinity, relations between, 

932, 

-selective chemical, 332. 

Agar jelly, diffusion in, 817. 

Agerafwm mexicamm, coumarin in, 644. 
Agitating, apparatus for, 934. 
A^culture, loss and gain of nitrogen 
in, 71. 

Agrostis stolonifera latifoUa^ analyses 
of, 1078-1082. 

Air, absorption of the gases of, by water 
at various temperatures, 935. 

-atmospheric, analysis of, 209. 

-baths, 764, 

-compressibibility of, at very high 

pressures, 8. 

-dilata+ion and compression of, 460, 

-estimation of carbonic anhydride 

in, 440, 651. 

- estimation of carbonic oxide in, 

1087, 

-expired, poisonous action of, 629. 

- of soils, percentage of carbonic 

anhydride in the, 1030. 

—- relation between potential diffe¬ 
rence and striking distance in, at 
different pressures, 806. 

— sodium sulphate in the, 826, 945. 
Alhite, new formation of, in granitic 
orthoclase, 109. 

Albumin, error in the detection of, 
1252. 

-estimation of, in urine, 88, 452. 

-serum-, formation of, in the aliment 

tary canal, 632. 

-- vegetable, carbohydrates as oxida¬ 
tion-products-of, 1235* 
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AlbaminoYda, ethereal-derivatives of, 
1324. 

Albuminoids in plants, products of the 
decomposition of, 642. 

-new reaction for, 1093. 

Albuminoid-substances, gelatinous state 
of, 171. 

Albumoid, 737. 

Albumose isolated from anthrax cul¬ 
tures, 1234. 

Albumoses, benzoyl-derivatives of, 1224. 
Alcohol, commercial, examination of, 552, 
— detection of impurities in, 928. 

—— estimation of, in essential oils, 445, 

-vapour, action of hot manganese 

dioxide on, 230. 

Alcoholic solutions, vapour-tensions of, 7. 
Alcohols,, analysis of, 445. 

-benzoyl-compounds of, 1152. 

-molecular depression of the freezing 

point of benzene by, 933. 

-—-polyhydric, combinations of benz- 
aldehyde with, 116. 

-secondary, with secondary radicles, 

boiling points of, 477. 

Aldehyde sulphites of organic bases, 234. 
Aldehyde-blue, 503. 

Aldehydegalactonic acid and its lactone, 
857. 

Aldehydes, action of hydrogen phosphide 
on, *35. 

- action of, on phenanthraquinone, 

&c., under the iimuenoe of sunlight, 
405. 

—^— behaviour of, towards sodium, 781. 
—^ condensation-products of hydr¬ 
azines with, 393. 

Aidine formation, 612. 

Algae, manurial value of, 1085. 
Aiimentai'y canal, human, digestion of 
beans in the, 1226, 

Alimentation of animals, influence of 
the consumption of water on, 287. 
Alhali lakes, American, waters of, 29* 
Alkaline aluminates, 213. 

Alkaloid from tea, 416. 

--fi'om the cuttle fish, 421. ' 

volatile, in pepper, 298. 

Alkaloids, artificial and natural, 729. 

—^ from eod-liv^^ oil, 63. 

--occurring wi^fi^caine, 628. 

-of areca nut, 420. 

Alkyl bromides, relative stability of, 476. 

-- chlorides, preparation of, from 

alcohols, 687. 

Alkylanilines, action of chromic anhydr¬ 
ide on, 971. 

Alkylcinchonie acids, a-, 410. 
Alkyldiazoamido-compounds, synthesis 
of heterogeneous mixed, Teans., 610, 
Alkyt-iS-naphthylainines, reduction of, 
888 . 


Alkylquinolmes, a-, 410. 

Allacite from Langban, 217. 

Allantoin in ascitic fluid, 291, 

Allophanic acid, derivatives of, 964. 
AllophanylglycolUc acid, 964. 
Allophanylkctic acid, 964. 
Allophanyl-a-lactie acid, 394. 
Allophanyltartaric acid, 966. 

Alloxan ammonium sulplute, 239. 

-aniline sulphite, 239. 

-compounds of, with pyrazolic bases, 

517. 

-dimethylamine sulphite, 239. 

-ethylamine sulphite, 289. 

-pyridine sulphite, 239. 

Alloys, 933. 

-constitution of, 932. 

-‘ of lead, tin, zinc, and cadmium, 

Teaits., 677. 

-of sodium and gold, Teaks., 670. 

- tm-iead, sp. gr. and composition 

of, 1051. 

Ally! alcohol, oxidation of, 231. 

-cyanide, constitution of, 6S , 

-iodide, action of hydriodic \ dd on, 

766. 

Allylacetone, nitroso-, 1139. 

AUylamine, brom-, and its der atives, 
116. 

-r magnetic rotatory pov ar of. 

Teaks., 697, 732. 

Allyla8paragine,j3-, 591. 
AUyleumenylthiocarbamide, 774. 
Allylene, action of alcoholic potash on, 

* 360. 

-liquefaction of, 1126. 

-non-existence of, 840. 

Aliylorthotolylthiocarbamide, Teaks., 
622. 

AUylphenylhydrazine,. unsymmetrical, 
1161. 

Allyiphenyltetrazone, 1161. 

Alumina, hydrated, 213. 

-phosphorescent, sharp line spectra 

of, Teaks., 281. 

-th e pbospborescenee of, Teaks., 280. 

Aluminium alkyls, molecular reductions 
of freezing points by, 37. 

-and iron, estimation of, in presence 

of oalcium and phosphoric acid, 188. 
—— and zirconium, separation of, 650. 

-antimonate, 1124. 

- calcium and magnesium, separa¬ 
tion of, 652. 

—^ chloride, action of sodium thio¬ 
sulphate on, 1108. 

- - compounds of with nitric 

oxide and nitric peroxide, 834. 

-molecular weight of, 1113. 

-ethyl, molecular weight of, 757. 

-fluorides, double, 107, 

—-- ifeoamyl, 37. " 
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Aluminium isoamyl, molecular weight of, 
758. 

-metaphosphate, 757. 

-methjl, molecular weight of, 757. 

-vapour-density of, 695. 

— molecular weight of, Tea.ns., 531, 
533. 

-occurrence of, in vascular crypto¬ 
gams, 182. 

-phenyl, 243. 

-propyl, 37. 

-molecular weight of, 758. 

- salts, detection of free sulphuric 

acid in, 648. 

-subfluoride, 676, 677. 

-- sulphate, action of concentrated 

sulphuric acid on, 347. 

--valency of, 571. 

Aluminium-bronze, preparation of, by 
the electrolysis of cryolite, 676. 

Alums, water of ci^atallisatiou of, 7, 
331. 

Alvite, 220. 

Amalgams, electromotive force of, 2. 
Amarine, reduction of, 1191. 

Amides, action of potassium hypo- 
bromifce on, 981. 

--decomposition of, with alcohols, 380. 

-— formation of, from ethereal salts 
and ammonia, 335. 

Amidines, 1004. 

Amido-group, best method of eliminat¬ 
ing, 606. 

Amine vapours, dissociation of, Tbans., 
656. 

Amines, aromatic action of sodium 
hypohromite on, 139. 

— — correspondence between the mag¬ 
netic rotation and the refraction and 
dispersion of light by, Teans., 751. 

-magnetic rotation of, Teans., 691, 

713, 728, 743. 

-- pnmary aromatic, behaviour of 

towards sulphur, 602. 

Ammelide, foiunation of, 951. 

Ammeline, 114. 

-formation of, 951. 

Ammonia and nitrous acid in potable 
water, 1234. 

-and oxygen, eudiometrio investiga¬ 
tion with mixtures of, 1031. 

-- behavioui’ of phenolphthalein with, ‘ 

746. 

—- coefficient of diffusion of, 1047. 

— diffusion of, into hydrochloric acid,, 
1046. 

■-estimation of, by distillation, 1087. 

- estimation of, in rain water, 

Teaks., 544. 

-evolution of, from plants and vege¬ 
table soils, 1236. 

-—- formation of, in arable soil, 1240. 


Ammonia, nitrification of, 1239. ' 

-oxidation of, by hydi’ogen peroxide, 

939. 

-protoxide of, 14. 

- ready formed, estimation of, in 

manures, 649. 

-volumetric estimation of, in ammo¬ 
nium salts, 75., 

Ammoniocobaltic molybdate, 1116. 

-tungstate, 1117. 

-vanadate, 1117. 

Ammoniovanadyl fluorides, 1123, 
Ammonium bromide, magnetic rotatory 
power of, Tkans., 716. 

-chloride, magnetic rotatory power 

of, Teaks., 712. 

—— chromates, 1117. 

-dihydroxybenzoylbenzenesulphonic 

acid, 710. 

-dimolybdate, 107. 

-fluoroxymolybdates, 106. 

-hydrofluoroxyvanadate, octahedral, 

214, 

-hydrogen sulphate, magnetic ro¬ 
tatory power of, Trans., 721, 745. 

-imidosulphonate, 211. 

-iodide, magnetic rotatory power of, 

Teaks,, 718. 

-malonates, 857. 

■- nitrate, magnetic rotatory power 

of, Teaks., 721, 745. 

-orthobenzaminesulphoijate, 709. 

-potassium sulphite, 1106. 

-salts, correspondence between the 

magnetic rotation and the refraction 
and dispersion of light by, Teaks., 751, 

-magnetic rotatory power of, 

Teaks., 742. 

--selenosamate, 103. 

-sulphate and sodium nitrate, com¬ 
parative manurial value of tlie nitro¬ 
gen of, 436,1085. 

--sulphate, magnetic rotatory power 

of, Teaks, 722, 745. 

-sulphites, 1106. 

Amphibole, solubility of, in sea water, 
682. 

Amygdalin, action of emulsin on, 466. 
Amyl nitrite, physiological action of, 438. 

-nitrites, the metameric, 365. 

-a-truxillate, 1194. 

Amylbenzene, 127. 

Amyl benzyl cyanide, 862. 
Amydibromopi'opylamine hydrobrom¬ 
ide, 118. 

Amylene from tertiary amyl iodide, 1127 

-iiitro>ate and ita derivatives, 233. 

Amylenenitrolpiperidido, 234. 
Amylodexfcrin, action of diastase on, 
Teaks,. 456. 

--and its relation to soluble starch, 

Teaks., 449, 
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Amylodextrin, cansMtution and mole¬ 
cular weiglitof, Tba2JS., 454. 

-properties of, Teaks., 452. 

Analysis, elementary, 1248. 

of volatile liquids, 1088. 
-testing of the reagents em¬ 
ployed in, 1085. 

-- organic, modifications in the 

methods of, 190. 

--— T^et methods of, 80. 

-q^uantitative, by electrolysis, 76. 

- ultimate, c^orimetric bomb as a 

combustion furnace for, 301. 

-- use of hydrogen peroxide in, 546. 

Anderbergite, 220, 221. 

Andrometoxin, 278. 

* — in the Ericaceee, 644. 
i igelic acid, constitution of, 687. 

— -dibromide, 587. 

— -oxidation of, 374. 

An ydritfi and gypsum, relatire rates of 
d. solution of, 466. 

Anh^ ii'odiacetylacetamidil, 1004. 

Anh^^ Vbdiacetylacetamidine, 1004. 
AnhyC**oecgonme, 168,169. 

-conversion of, into pyridine, 909, 

-- hydrochloride, specific rotatory 

power of, 1018. 

Anhydroformylorthamidoparatoluyl* 
amide, 1065. 

Anhydroglucometaparadiamidotoluene, 

484. 

Anilhenzil, 147. 

AnUdiphenylguanidine, 393. 

Anilic acids, chlor-, brom-, and nitro-, 
390. 

—^ constitution of, 497. 

Anilidodiphenamic amide, 145. 
Anilidoethyldiphthalamio acid, 1167. 
Anilidoethylphthalamic acid, 1166. 
Anilidoethylphthalimide, 1166. 
Anilidopropionic anilide, o-, 1012. 
Anilidosuccinic acid, derivatives of, 
1064. 

Aniline arsenious bromide, 211. 

-chlorate, 497. 

—• diazotised metanitr-, action of, on 
ethylparabromaniliae, Teaks., 428. 

-action of, on methyl- 

parabromaniline. Teaks., 425. 

-diazotised parabrom-, action of, on 

ethyimetanitraniline, Teaks., 428. 

--- --action of, on ethylpara- 

nitraniline, Teaks,, 423. 

— -action of, on methyl- 

metanitraniline, Teaks., 426. 

— -action of, on .methyl- 

paranxtranilhj^, Teaks., 419. 

— --action of, on methyl- 

paratoluidine, Teaks,, 432. 

-diazotised paraehlor-, action of, on 

mefehylparatoiuidine, Teaks., 436. 

Toil. LTI, 


AEjline diazotised paranitr-, action of, on 
ethylparabromaniline, Teaks., 423. 

--action of, on methyl- 

bromaniline, Teaks., 418. 

-dichromate, heat of formation of, 

662. 

-dispersive power of, 805. 

-estimation of, 1037. 

-last runnings obtained in the puri¬ 
fication of, 600. 

- nitroso-, phenylmethylhydrazone 

of, 702. 

-perchlorate, 497. 

Aniline-blue, theory of the formation of,’ 
503. 

Anilinesulphonic acid, orthonitro-, and" 
its derivatives, 144, 

Anilopropionie acid, 707. 

Anilosuccmic acid, 707. 

Animal chromatology, 1231. 

-gum in normal urine, 293. 

-tissues, attraction of, for sulphur, 

633, 

Animals, influence of light on oxidatiotf 
in, 172. 

- influence of the consumption of 

water on the alimentation of, 287. 

-secretion of lime by, 429. 

-starving and normal, the relation 

of water and solid constituents in the 
organs and tissues of, 632. 
Anisaldehjde, melting point of, Teaks., 
551. 

Anisaldehydephenylhydrazone, 252. 
Anise, o0 of, 659. 

Anisic compounds, melting points of. 
Teaks., 549. 

Anisildioximes, a- and 612. 
Anisiioxime, 613. 

Anisylcoca’ine, 149. 

Anisylecgonine, 419. 

Anthracene, action of nitric acid onj 
Feoc., 13. 

-diamido-, Peoo., 13. 

— heats of combustion’and formation 
of, 1042. 

-molecTilar volume of, 336. 

-nitro- and dinitro-, Peoo., 13. 

Anthranol, propyl-derivatives of, 894. 
Anthrarobin, physiological action of, 539. 
Anthrax cultures, albumoae isolated 
from, 1234. 

Antidimethylsuccinie acid, 490. 
Antifebrin, detection of, in phenaeetin, 
660. 

--influence of, on digestion, 633. 

Antimonates, Swedish, 218. 

Antimonic acid, basicity of, 1123. 

—^ - volumetric estimation of, 

312, 444. 

Antim'^nious acid, volumetric estimation 
of, 311. 

4 s 
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Antimoiuons cbloride, action of sodium 
thiosulphate on, 1109, 

Antimony and arsenic, separation of, 
926. 

—— and tin, separation of, 77. 

— detection of, in minerals, 444. 

-estimation of, in oi^anic com¬ 
pounds, 81. ^ 

estimation of, in tartar emetic, 445. 
-hydride, heat of formation of, 666. 

— influence of, on the glycogenic 
function and fatty degeneration of 
the liver, 537. 

«— molecular weight of. Teaks., 532, 
533. 

--pentachloride, compounds of, with 

nitric oxide and nitric peroxide, 834. 
-potassium oxalate, 489. 

— sulphide, decomposition of, by 
boiling water, 108. 

-vapour-density of, 673. 

Antipyrin, influence of, on digestion, 633. 
Antiseptic action of bile acids, 291. 
Apatite from Pisek, 837. 

--from Yonkers, New York, 24. 

Apiole, 407. 

Apionacrylic acid, 407. 

Apoharmine, 731. 

Aqneous humour, 535. 

'-presence of sugar in, 177. 

Arabinose, birotation of, 1132. 

— fermentation of, 480. 

--formation of, from malt residues, 

480. 

— formation of furfuraldehyde and 
non-formation of levulinic acid from, 
480. 

-formation of furfuraldehyde as a 

test for, 480. * 

molecular weight of, 367. 

-oxidation of, with nitric acid, 32. 

-reducing valhe of, with Yehling’s 

and Sachsse's solutions, 1132. 
Arabinosecarboxylic acid, reduction of, 
1149. 

Aragonite pseudomorpb, 25. 

- zinc bearing, from Tamowitz, 

763. 

Araucarias, oleo-gum-resin secreted by, 
1236. 

Archil, test for, in wine, 665. 

Areca nut, alkaloids of, 420. 

Arecaine, 421, 

Arecoline, 420. 

Arganin, 160. 

Aromatic boron and silicon compounds, 
503. 

—^ compounds, isomerie changes oc¬ 
curring in the synthesis of, by means 
of aluminium chloride, 127. 

-— new general method for the 

‘ synthesis of, 241. 


Aromatic cyanates and their polmerides, 
241. 

-selenium compounds, synthesis of, 

41. 

Arrhenaihenm menaceum^ analyses of, 
1078-1082. 

Arsenates, alkaline, action of, on the 
alkaline earths. 826. 

Arsenic acid, action of hydrogen sul¬ 
phide on, 15. 

-allotropio, 211. 

-and antimony, separation of, 926. 

-detection of minute quantities of, 

660. 

- estimation of, in organic com¬ 
pounds, 81. 

-in bone phosphate used for cattle 

feeding, 548. 

-in glass and in alkali hydroxides, 

341. 

--— influence of, on the glycogenic 
function and fatty degeneration of 
the Uver, 537. 

-trioxide, action of acid chlorides 

on,' 767. 

-vapour-density of, 674, 

Arseniopleite, anew Swedish mineral, 22, 
Arsenious acid, action of sodium thio¬ 
sulphate on, 1109. 

— bromide, action of ammonia and 
amines on,< 211. 

— anhydride, compounds of, with 
sodium bromide and iodide, 103, 

-compounds of, with sulphuric 

anhydride, Teaks., 157. 

-solubility of, 945. 

-volumetric estimation of, 311. 

-sulphide, solubility of, 945. 

Arsenopyrite, constitution of, 216. 

-from Servia, 21, 216. 

Arterin, 787. 

Ascitic fluid, sugar and aUantoln in, 291. 
Ash, estimation of, 80. 

Ashes, plant, estimation of chlorine in, 
73. 

Asparagine in dahlia bulbs, 433, 

-inactive, 382, 384, 

Asparagines, constitution of, 388. 

-substituted, 591. 

-synthesis of, 381, 

Assimilation of milk sugar, 735. 

-of plants, r61e of formaldehyde in; 

640, 

,- of the phosphoric acid of basic 

slag, 647. 

Astrophyllite in a rock from Colorado* 
1054. 

Atmid-albumin, 910. 

Atmid-albumose, 911. 

Atomic weight of chromium, Teaks., 
213. 

-- of niokel and cobalt, 769* 
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Af-omic weight of oxygen, 672, 935. 

-of ruthenium, 362, S35. 

--of tellurium, TsAirs., 382. 

-— of* tin, 19. 

-of zinc, Tbans., 443. 

-weights, basis of, 819. 

— -numerical relations of, 567. 

■-of carbon and oxygen -with 

reference to Prout*s law, 463. 

---of the elements, 1104. 

--standard of, 336. 

-unit of, 753, 819, 932. 

Atoms, arrangement of, in space, 236, 
261, 576. 

—- unstable equilibrium of, 672. 
Atropic acid, heat of combustion of, 460. 
Atropine and hyoscyamine, relations 
between, 167. 

Auerlite, a new thorium mineral, 221. 
Atistralene, 616. 

Autoxidation, 937,1106. 

Aveniiie, existence of, ?, 1223. 

Azelaie acid, action of bromine on, 375. 

-boiling points of, 691. 

-— thermochemistry of, 1097. 

Azimidobenzene, bromo-, 501. 

— tricblorobK>mo-, 602. 
Aizimido-compounds, 601. 

Azo- and diazo-derivatives, constitutioii 
of, Teans., 114. 

Azobenzene, dinitroso-, 1160. 

-nitronitroso-, 1161. 

- nitroBodinitaro-, conTersion of tri- 

nitrobydrazobenzene into, 977. 
Azobenzeneacetoacetamide, 864. 
Azobenzenecyanacetopbenone, 873. 
Azobenzenedisulpbonic acid, from ‘‘acid- 
yellow,” 709. 

Azobenzeneortbometbyloyanacetopben- 
one, 874. 

Azobenzeneparasulpbonio acid, ortbo- 
nitro-, 881. 

AzobenzenesaUcaldebyde, 780. 
A^obenzebesalicyl alcohol, 780. 
Azobenzenesalicylamide, 780. 
Azobenzenyl peroxide, 980. 

Azobenzoic acids, action of alcohol on, 
676. 

-. mono-, and di-nitropara, 141. 

Azo'compounds of the fatty series, con¬ 
stitution of, 586. 
Azodiacetamidotoluene, 865. 
AzodibydroxyquinoUne, 519, 

Azo-dyes of the naphthalene series, re¬ 
duction of the, 270, 

Azo-group, substitution of, for hetonic 
oxygen, 1157, 

Azoles, 413. 

Azometaxylene, unsymmetrical and sym¬ 
metrical, ,136. 

Azonapbtbalenesalicylic acids, a- and jS-, 
780. 


Azo-^-napbtbol, constitution of, 404. 
Azo-/3-naphthol-compounds, alkyl-deri¬ 
vatives of, Teans., 603. 

-benzoyl-derivatives of, Teans., 

114. 

Azo-^-napbtbol-derivatives containing 
acid radicles, reduction of, 117. 
Azonapbthols, Teans,, 603. 
Azo-j^-naphtbylamines, constitution of 
404. 

Azonitrobenzeneaeetosalieylic acid, 780. 
Azonitrobenzenesalicylic acid, 780. 
Azoparaxylene, 136. 

Azortbo-xylene, consecutive, 135. 

-unsymmetrical, 136. 

Azotoluene, dinitrometa-, 701, 

-nitro-derivatives of, 251. 

-- ortho-, nitro-derivatives of, 601. 

-para-, 250. 

Azoxyacetamidotoluene, 865. 
Azoxybenzoyiformic a<^id, para-, 606. 
Azo-xylene, and colouring matters de¬ 
rived therefrom, 135. 
Azoxyparatolunifcrile, ortho-, 1065. . 

Azox^toluene, meta-, 701. 

Azoxytoluenes, a-, and /9-, and their 
bromo- and nitro-derivatives, 865. 

—— two isomeric, 392. 
Azoxytoluenesulpbonic acid, 392. 


B. 

Bacillus from Erythema nodomm^ 
chemical composition of, 539. 

- tuherculosiSy composition of, 638. 

Bacterio-purpurin, 180. 

Balance, vol&c. See Voltaic balance. 
Balsam of Peru, testing, 196, 

Barium acetobyponitrite, 945. 

-arsenates, 826, 

-cobaltite, 1115. 

■-caproate, solubility of, 122. 

-carbuvate, 593. 

— ferricyanide and bromide, 951. 

--bydroxyhexanedisuipbonate, 121. 

—- malonate, beat of formation and 
dissolution of, 958, 

-molecular weight of, Teans,, 530, 

533. 

-oxyamidosulpbonate, Teans., 764. 

-platinite, 1125. 

-sulphate, dimoij)bism of, 838- 

— -precipitation of, in presence 

of bromine, 187, 

—^ — reduction of, to barium 

suipbidd on ignition with filter paper, 
1032. 

-sulphite, 16. 

-— strontium and calcium, separation 
of, 77. 

-uvate, 693, 
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Barley, wanunng of, 743. 
Baryto-eelestine from Werfen in Salz¬ 
burg, 22. 

Basalt from the Dacbberg, a Tolcano of 
tbe Ebone, 110, 

-origin of primary quartz in, 26. 

Base containing cbromium and carb¬ 
amide, 695. 

-volatile, from tbe root of Cephalis 

ipeoacttanha^ 918. 

Bases and acids, diffusion of into one 
another, 1046. 

- bydrogenised, relations between 

the pbysiolodcal properties and con¬ 
stitution of, 737. 

-organic, estimation of tbe oo- 

efiScients of affinity of, 1104. 

Basicity of acids, determination of tbe, 
from tbe conductivity of their sodium 
salts, 327. 

IJa&sia latifolia, juice of, 434. 

Bat’s guano from Cuba, 4^6. 

Batteries, two-fluid, 89, 

Bay oil, 1072, 

Beans, digestion of in fhe bruman 
alimentary canal, 1226. 

-fat from, 295. 

Beech, 'wood of tbe, 1084. 

Beer, detection and estimation of sali¬ 
cylic acid in, 195. 

-detection of saccbarin ’’ in, 822, 

-detection of salicylic acid in, 446. 

Bees,, larval, food of, 1022. 

Beet and fruit syrups, ^scnmination 
of, 1089. 

— estimatioti of sugar in, by diges¬ 
tion in water, 314. 

- growth of, at Qrignon in 1888, 

542. 

-indirect analysis of tbe, 314. 

rare constituents of the asb of^ 
295, 

Bebenie acid, conversion of erucio acid 
into, 1140. 

Bementite, from Pranklin, New Jersey, 
478. 

Benzalacetone, nitroso-, 585. 
Benzalazine, 393. 

— ortbonitro-, 393. 

Benzaldebyde, action of bypopbos- 
pborous acid on, 141. 

—• action of pbospbonium iodide on, 
1168. 

-- compounds of, with polybydrio 

alcohols, 116. 

-- condensation-products of, with 

phenol and thymol, 1188. ^ 

-derivatives of, 983. 

-dispersive power of, 806. 

—paranitro-, condensation of, with 
quinaldiue, 527. 

--— psrardcro- and metanitro-, conden¬ 


sation-products of, with bases of tbe 
para-series, 132. 

Benzaldoximes, a- and 607. 

-isomerism of tbe, 979. 

-oxidation of, 980. 

Benzalimide, 983. 

Benzamarone, formation of, 265. 
Benzamide, action of sodium bypo- 
bromite on, 139. 

-metamido-, and its derivatives, 778. 

Benzamidine cbloracetate, 1006. 

-ethyl oxalate, 1009. 

-- pyruvate, 1005. 

-trichlorolactate, 1006. 

Benzamidine-chloral, 1005, 
Benzamidinetbiocarbamide, 1005. 
Benzamidoazophenol, meta-, 778. 
Benzene, action of nitric anhydride on, 
341. 

-action of sulphur on, in presence 

of aluminium chloride, 242, 

-boiling point of, Tbans., 487. 

- bromo- and cbloro-, dispersive 

power of, 805. 

- boiling point of, Tbans., 487. 

---8p. gr. and sp. vol, of, Teajsts,, 

488, 506. 

-vapour-pressure of, Tbans. 

490, 497, 503, 509. 

-- cbloro-, boiling point of, Teaits., 

487. 

-sp. gr. and sp. vol. of, TeakS;, 

488, 505. 

-vapour-pressure of, Teans., 

490, 495, 502, 509.. 

-constitution of, 1061,1176. 

-dispersive power of, 805. 

-expansion of, Teans., 519. 

-estimation of, in coal-gas, 190. 

-fluoro-, boiling point of, Teans., 

487. 

— —— specific volume and sp. gr, of, 
Teans., 488, 505. 

-vapour-pressure of, Teaks., 

493, 490, 502, 609. 

-beats of combustion and formation 

of, 1042. 

- iodo-, boiling point of, Teaks., 487* 

■ sp. gr. and sp. vol. of, Teaks., 

488, 506. 

-vapour-pressure of, Teaks., 

490,498,503,510. 

-iodoxydiiodo-, 1150. ^ 

- molecular depression of the 

freezing point of, by alcohols, 938. 

- molecular depression of the 

freezing point of, by phenols, 101. 

-molecular volume of, 336. 

-nitration of, 387. 

-nitration of, as a non-rete^ible 

chemical change, 10. > ,, ^ 

-- nitro-, action of riijjc ethyl op, 113. 
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Benzene, miro-^ detection of, in presence 
of oil of bitter almonds, 55^. 

-dispersive power of, 805. 

-pamdichloroparadinitroso-, 245. 

-phjsical properties of, 387. 

—- specific volume and sp. gr. of, 
TfiANS., 488, 504, 

-—- teti*amido, consecutive, 974. 

— -symmetrical, 604. 

— tetrabromodinitro-, 696. 

— 1:3:4: 6-tetracliloro-, new 

france&i from, 970. 

- triamido-, oxidation-product of, 

700. 

— vapour in coabgas, estimation of, 
1036. 

-vapour-pressure of, Tbans., 492, 

601, 508. 

Benzeneazo - a • ebloronaphthalene, j3-, 
267. 

Benzeneazo*jS-naplitbol, reduction of, 
Tsans., 122 . 

.Benzeneazo-a-naphtbyJ acetate, nitra¬ 
tion of, Teans., 609. 

--benzoate, Teajts., 606. 

--etboxide, nitration of, Teans., 

608. 

Benzeneazo-jS-napbtbyl acetate, nitra¬ 
tion of, Tbaits,, 609. 

reduction of, Teai^s., Il7, 

122 . 

-beuzoate, Teans., 116. 

-- metanitro-, Teans,, 116. 

-reduction of, Teaits., 124. 

- etlioxide, nitration of, Teans., 

608. 

Benzene-derivatives of bigb molecular 
weight, 129. 

-— oxidation of, with, potassium 

ferrieyanide, 394, 711. 
Benzenediazoamidoparatoluene, para- 
bromoi, methylation of, Teans., 433, 

-- paraebloro-, methylation of, 

Teans., 437. 

Benzenehomophthalopropylimide, 
nitro-, 266. 

Benzenemetadisulphonetetrabrom- 
amide, 981. 

Benzene-nncleus, destruction of, in the 
body, 289. 

Benzenesulphonie acid, paranitromet- 
amido-, derivatives of, 708- 
Benzenylamidoxime, 1064. 

— ethyl ether, 1064, 
Benzenyldiphenyihydrazine, 392. 
Benzenyldiurelde, 1005. 

Benzhydrol benzilate, 886 . 

—r diamido-, 781. 

Benzhydrol-derivafeives, new method of 
formation of, 263. 

Benzhydroxamic acid, preparation of, 
870. 


Benzidine, dyes derived from, 1162. 

-hydrochlorides, decomposition of, 

by water, 260. 

Benzile, action of n- and /3-!ienzjl- 
hydroxylamine on, 1193. 

-action of primary aromatic amines 

on, 147. 

Benzilebromisobutylbenzene, 45. 
Benziledihydrazone, action of heat on, 
51. 

Benziledioxime, 7 -, and its derivatives, 
713. 

Benziledioxime dimethyl ether, isomeric 
forms of, 403. 

Benziledioximes, benzyl-derivatives of, 
609. 

-isomerism of, 403. 

Benziledioximes a- and jS-, intramolecu¬ 
lar change of, 1067. 

Benzilemonoxime, a-, intramolecular 
change of, 1067. 

Benzilemonoxime, reduction of, 613. 
Benzilemonoximes, isomeric, structure of 
the oximido-group in, 1192. 

-- two isomeric, 611. 

Benziles, 612. 

Benzilic acid, 885. 

-derivatives of, 885,999. 

— amide, 886. 

BenzUide, 886. 

Benzilisobutylphenazine, 44. 

Benzoic acid, direct preparation of, from 

benzene, ^ 2 . 

— --halogen-derivatives of, 985. 

----heats of combustion and for¬ 
mation of, 1096. 

-preparation of, 874. 

-specific heat of, 93, 94. 

-acids, oblorobromo-, 985. 

-anhydrimide, metanitrq-, 779. 

-* bromamide, 981. 

-bromamides, ortho-, meta-, and 

paranitro-, 982. 

-chloride, action of, on arsenic tri¬ 
oxide, 767. 

Benzoindoie, Teans., 617. 
Benzoindolecarboxylic acid, Teans., 6l7. 
Benzonitrile, action of sodium hypo- 
bromite on, 139. 

-—^ heats of combustion and formation 
^ 0 ^ 812. 

Benzophenone, action of sodium on, 781. 
-- diamido-, 781. 

-oxime, parachloro-, and intramole¬ 
cular change of, 1066. 

-—' tetranitrodiamido-, 147. 
Benxophenylacefcone hydrazine, Teans., 
615. 

Benzophenyl-benzaldehyde hydrazine, 
Teans., 615. 

Benzophenyldihydroketometadiazine, 

973> 
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Benzoplienyldibydrothiometadiazmej 

973 . 

Benzophenylbydrazine, Tbans., 612. 

-action of cbloroform and alcoliolic 

potash on, Tbans., 618. 
Benzophenylbydrazinepyrnvie acid, 
Tbans., 616. 

Benzophenyl-phenyl thiosemicarhazide, 
Teans., 615. 

Benzophenylsemicarhazide, Teans., 
614. 

Ben zoxy butyric trichloride, tertiary, 
690. 

Beazoxycarbamide, 601, 
Benzoxyterephthalic acid, 1181. 

Benzoyl earbinol, paranitro-, 506. 
Benzoyl-^-amidoeaproic acid, 904. 
Benzoylbenzamide, 1005. 

Benzoylcaproic acid, a>-, Teaks., 350. 

-oxime of, Teaks., 351, 

Benzoylcumylamine, 773. 
Benzoyldiamidohydroxynaphthylphenyl 
Teaks., 125. 

Benzoyleegonine, preparation of, 168. 
Benzoylenecarbamide, 609. 

Benzoylethyl cyanide, a-, 577. 

-imido-, 577. 

Benzoyl-a-ethylisosucoinic acid, 257. 
Benzoyl-a-ethj'lpi'opionic acid, ^■, 257. 
Benzoylmetainidobenzamide,metainido-, 
779. 

-metanitro-, 779. 

Benzoylmethyl cyanide, imido-, 683. 
Benzoylphenylcarbamide, 1005. 
Benzoylphenylenediphenylmethane, 

882. 

Benzoylphenylethylthiocarbamide, 
Teaks., 305. 

Benzoylphenylhydrazine, 1160. 

-paranitro-, 507. 

Benzoylphenylsemithiocarbazide, 
Teaks., 304. 

Benzoylpipecoline, 904. 
Benzoylscopoletin, 256. 
Benzoyltrinydroxybenzamidopyrroline, 
1210. 

Benzyl acetate, action of chlorine and 
bi'omine on, 698. 

• reactions of, 598. 

-alcohol, dispersive power of, 805, 

-orthamido-, acetyl-derivatives 

of, 972. 

-alcohols, para-cliloro-, and bromo-, 

• derivatives of, 247. 

--allophanate, 393, 964. 

'—‘ cyanide, condensation of, with 
aldehyde, and with amyl nitrite and 
its substitution-products, 597. 

-•— heats of combustion and for¬ 
mation of, 812. 

--- replacement of the methylene 

hydrogen-atoms in, 696,861, 


Benzyl cyanides, ortho- and para-, 
metallic derivatives of, 507. 

-substituted, 597. 

—^ ether, metanitro-, orthonitro-, and 
paranitro-, 24S. 

parabromo- and paraohloro-, 

248. 

-methyl ketone, bromodinitro-, 781. 

-phenylallophanate, 394, 964. 

-series, compounds of, 982, 

-sulphide, platinum compounds of, 

368. 

-tricarballylate, 238. 

Benzylacetamide, paranitro-, 982. 
Benzylamidobenzeneazo-«-naphthol, 
Teaks., 596, 

Benzylamidobenzeneazo-/8-naphthol, 
Teaks., 596. 

Benzylamine hydrochloride, paranitro-, 
982. 

-paramido-, 982, 1174. 

Benzylammonium hydrogen succinate, 
Teaks., 628. 

-succinate, normal, Teaks., 628. 

- succinates and their derivatives, 

Teaks., 627. 

Benzylamylbenzyl cyanide, 862. 
Benzylbenzaldoximes, a- and ^-, 607,608. 
Benzylbenzilemonoxime, 609, 
Benzyl-a-benziloxime, 1192. 
BenzyhjS-benziloxime, 1193. 
Benzyl-vbenziloxime, 1194. 
Benzylbenzoylamide, paranitro-, 982, 
Benzylbenzylidenediamidophenylamine* 
Teaks., 594. 

Benzylbromazimidobenzene, 502. 
Benzylcarbamide, paranitro-, 982. 
Benzyldimethylbydroxypyrimidine, 
1008. 

Benzyldiphonylacetio acid, 597. 
Benzyldiphenylacetonitvile, 597. 
Benzyldurene, preparation of, 966. 
Benzyleneindole, ortho-, 1172. 
Benzylethylsuccinio acid, symmetrical, 

Benzylhydmtropie acid, 596. 
Benzylhydratroponitrile, 696. 
Benzylhydroxylamine, 3-, 704. 
Benzylhydroxylamine, derivatives of, 
500. 

Benzylhydroxylamines, a- and 608. 
Benzylhydroxypyrimidinecarboxylic 
acid, 1008. 

Benzylideneallylphenylbydrazone, 1161 . 
Benzylidenebenzamidine,* 1005. 
BenzylidenecarbaminethioglyeoUic acid, 

Benzylideneoarbimidoacetic acid, 960. 
Benzylidenedicyanophehylhydrazine, 
702 . 

Benzylidenediisopropylindole, 401. , 
Benzylidenediketoliydrindene, 1068. 
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Benzylid eneethylplieiiylliydrazine, 1168. 
Benzylidenequin^dine, amido-, 528. 
Beuzylisobenzaldoxime, constitution of. 
978. 

Benzylmetapbenylenediamine, Tbaits., 
597. 

Ben^bneta- and benzylpara-pbenylene- 
diamiiie, oxidation of a mixture of. 
Teaks., 598. 

®«»^lmethyletHylhydroxypyriimdme, 

Benzylmetbylbydroxypyrimidine, 1007. 
Ben^lparaphenylenecnainine, Teaks., 
591. 

- azo-, and diazo-derivatives of, 

Teaks., 596. 

-- oxidation of, in the presence of 

other aromatic amines, Teaks., 592. 
BenzylphenyUiydrazine, a-, 1159. 
Benzylphenyihydroxypyrimidine, 1008. 
Benzylphenylindole, ^ ; 3'-, 260. 
Benzylphosphinie acid, 1168, 

-nitro-, 1168. 

Benzylphthalimide, paranitro-, 982, 
U74. 

Benzyiphthalimddine, paramido-, 982. 
Benzylpiperidine, di-paranitro-, 903. 
Benzylpropylbenzyl cyanide, 862. 
Benzyl-a-quinoline, para-, 261, 
Benzyltolylphenylaoetonitriie, 697. 
Benzylurethane, 393. 

Benzyl-violet, manufacture of, 609. 
Berberine, 627, Teaks., 63. 

-action of fused potash on, Teaks., 

88 . 

- action of hydrogen iodide on, 

Teaks., 86. ^ 

-constitution of, 168. 

-hydriodide. Teaks., 66. 

-hydrochloride, Teaks., 70. 

-nitrate, Teaks., 65. 

-oxidation of. Teaks., 70. 

-platinochioride, Teaks., 6$. 

— properties of. Teaks., 68. 
Berberinic acid, 627. 

Bertrandite from Mt. Antero, Colorado, 
24 

-from Piseh, 471. 

Beryl, analyses of, 356. 

Beryliium, additional proof of the bi- 
ralence of, Teaks,, 660. 

— silicates, 104. 

Beryllonite, 355, 470, 

Berzeliite, 217. 

Betaine, presence of, in the seeds of 
Vida mtiva, 1029, 

Betel oil, 863. 

Betelphenol and its deriTatives, 863. 
Bethabarra wood, occurrence of lapachic 
acid in, 794, 

Bidesyls, 623. 

-action of ammonia on, 162. 


Biguanide, derivatives of, 951. 

Bile acids, antiseptic action of, 291. 

-haemoglobin and its derivatives in, 

1231. 

-human, 792. 

-oxyhsemoglobin in, 636. 

-pig’s, a crystalline acid from, 1231. 

-acids of, 422. 

-spectroscopic character of, 636. 

Biliary acids in the urme during Jaim- 
dice, 637. 

Bismuth, amorphous, 572. 

—characteristic reaction for, 79. 

-chloride, compounds of, with nitric 

oxide and peroxide, 834. 

— compounds, aromatic, 1061. 

-electrical resistance of, 807. 

-molecular weight of. Teaks., 532, 

538. 

-vapour-density of, 673. 

Bismuthous oxide, cubical form of. 
Teaks., 143. 

Bis - phenylmethylmethylenepyrazoione, 
Pboo., 142. 

Biuret dicyanodiamide, 951. 

Bleaching powder, preparation of chlo¬ 
rine from, 821. * 

Blood, amount of hamoglobin in, dttr* 
ing inanition, 631. 

-amount of urea in, 914. 

—• coagulation of the, 288,1076. 

-estimation of the alkalinity of, 449. 

•-human, detection of, 1092, 

-in carbonic oxide poisoning, new 

test for, 88. 

-lactic acid in, 64. 

-new test for carbonic oxide poison¬ 
ing in, 650. 

-passing to and from the liver and 

spleen, hsemoglobin in, 1023. 

-peptone-, ^ses of, 531. 

— pigments, 787. 

- production of the proteids of, 

582. 

—— the stromata of the red corpuscles 
of, 1231. 

—— Van Deen’s test for, 1040. 
Blood-pressure, action of hydroxylamine 
and nitrites on, 680. 

Blood-tablets and thrombosis, 427. 
Boiling point, determination of, the 
molecular weight from the rise of the, 
933. 

Boiling points, 813. 

Bone phosphate used for cattle feeding, 
arsenic in, 548. 

Boric acid as a plant constituent, 794. 

-— compound of, with sulphuric 

anhydride, Teaks., 155. 

— --occurrence of, in wine and in 

the vine, 295. 

-volumetric estimation of, 75* 
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Bomeol, dextro-, prepa^atio^ of a, iden¬ 
tical -with Dryobaianops borneol, 
1002. 

——- separation of camphor from, 1002. 

-specific Tolume of, 785. 

Bomeols, beats of combustion of, 328. 
Boron, combustion of, in dried oxygen, 
465. 

-compounds, organic, 769. 

—- oxychloride, composition of, 465, 

-preparation of, 211, 343. 

-preparation of, by electrolysis, 

103. 

— trichloride, preparation of, 343. 
-triphenyl, 505. 

-- valency of, 465. 

Bournonite, decomposition of, by air 
containing bromine, 1243. 
Brachypodium syluaticum^ analyses of, 
1078-1082. 

Brahinite, new specimen of, 765. 
Brandies, natural, analysis of, 84 
Brandy distillation, glycerol in the re¬ 
siduary liquors of, 735. 

Brassidic acid, boiling points of, 691, 
Brazilin, 65,1004, 

-bromo-derivatives of, 1004. 

•— dibromide, tribromo-, 56. 
Breunerite from the Central Ural, 837. 
Bromic acid, study of the action of 
hydriodic acid on, 9, 

Bromides, can the mucous membrane of 
the stomach decompose, 426, 

Bromine, chlorine, iodine, and cyanogen, 
separation and estimation of, 304, 

-detection of, in organic compounds, 

796, 

—" estimation of, in sea-water, 74. 

-use of in the analysis of stilphides, 

1243. 

Bromochromic acid, non-existence of, 
678. 

Bromomerouric acid, 1050. 

Brucine, separation of strychnine from, 
748, 

— specific rotatory and refractive 
powers of, 453. 

Butinas, 361. 

Butter analysis, 192, 801. 

-- modification of the Beiohert- 

Meissl method of, 85. 

detection of adulterations in, 668. 
—— detection of margarin in, 3lk 

-estimation of fatty acids from, 

1037. 

- 7 fat, nature of, JPboc., 5. 

— Influence of food on the composi- 
tii^pf, 1023. 

--^—’making, influence of the concen¬ 
tration of the cream on, 300. 

--melting point and composition of, 

as affected by nutrition, 173, 


Butterflies, yellow pigment in, Peoc., 
117. 

Butters, Italian and mixed, the Beicbert- 
Meissl-Wollny method of analysis as 
applied to, 4^. 

Butyl cyanide, dibromo-, 686. 

-ether, disecondary, 477. 

-ethers, 366, 477. 

-sulphide, platinum compounds of, 

368. 

Butylbenzene, tertiary, 127. 

Butylbenzenes, isomeric changes occiu*- 
ring in the preparation of, with alu¬ 
minium chloride, 127, 

— secondary and tertiary, influence 

- of light on the bromination of, 240. 

Buiylbromallylamine, 117. 

Butyldibromoproylamine, 117, 

Butyramide, 381. 

Butyric acids, a-jS-dicbloro- and a-jS- 
isodichloro-, 236. 

-tribromide, tertiary brorao-, 689. 

Butyrone, 235. 

Butyrylbenzylidenephenylbydrazone, 

1160. 

Butyrylpbenol, Tbans., 548. 

Butyrylpbenylhydrazine, 1159. 

Butyrylpropyl cyanide, imido-, 684. 


c. 

Cadmium, alloys of, with lead and tin, 
Teans., 677. 

-chromite, 1111. 

-effect of, on the freezing point of 

sodium, Teai^s., 673. 

- electrolytic separation of, from 

zinc, 1033. 

-molecular weight of, Teaks., 527, 

631, 533. 

- oxide, dissodation of, in the 

vapour of cadmium, 755. 

-paradietbylbenzenesulphonate, 

493. 

-silicate, 832. 

—**— spectral analysis of, 456. 

-sulphide, dissociation of, by means 

of metalhc cadmium, 946. 

-precipitated, modifications of, 

946. 

Caffeine, influence of, on digestion, 534, 

-oxalate, 1018. 

-oxidation of, with ozone, 1017. 

Calamine from Leadhills, Teaj^e., 96. 
Calcium acetobyponitrite, 945. 

-arsenates, 827. 

--barium and strontium, separation 

of, 77. t 

—- caproate, solubility of, 122^ 

—- carbonate, solubility of the varldUs 
forms of, in sea wate!ri 344 
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Calcium chloride, conditions of equili¬ 
brium between water and, 752, 

—--tube, substitute for, in ele- 

‘ mentaiy analysis, 925. 

-diethacetate, solubility of, 122, 

--hyponitrite, 944. 

--- in soils, 642. 

-magnesium, and aluminium, sepa¬ 
ration of, 652, 

-malonate, 691. 

-molecular weight of, TEiLirs., 530, 

633. 

-phenylamidoaeetate, 1068. 

-sulphate, hydration of, 466, 

-induence of, on the absorp¬ 
tion of nitrogen by soils, 1239. 

-rates of dissolution of, 466. 

-solubility of, 16. 

-specific gravity of, 467. 

-sulphide, phosphorescent, prepara¬ 
tion of, 198. 

- vanado-pyromorphite, Teans., 

94. 

Caledonite from Leadhills, Teans., 92. 
Oalonmetrie bomb as a combustion fur¬ 
nace for ultimate analysis, 301. 
Camphene, molecular refraction of, 
1069, 

Camphenols from French essence of 
terebenthene, 894. 

Camphols, active and racemic, acetates, 
and benzoates of, 1002. 

—-— heat of combustion of, 328. 

-normal and acid ethereal salts of, 

620. 

-phthalates of, 621. 

Camphor, bromo-, isomeride of, 1204. 
—- chloro-, formation of, 1203. 

-cyano-, action of acids and bases 

on, 1206, 

' --action of sodium and ethyl 

and methyl alcohols on, 1205. 

-:— constitution of, 1205. 

*— a-nitro-, a nitrophenol isomeric 
with, 618. 

--nitro-, derivatives of, 617. 

-reduction of, to nitrosooam- 

phor, 720. 

—^ nitroso-, 619. 

-— -- oaddation by, in presence of 

light, 1203, 

—^ eeparation of, from bomeol, 1002. 
—^ series, 721, 

-specific rotatory and refractive 

powers of, 453. 

-specific volume of, 785. 

Oamphoraldehyde, 619. . , 

Camphor-derivatives, 1205. 

Camphoric acids, heat of combustion of, 

6 . 

Camphororthoquinone, 619. 

Camphors, heat of combustion of, 328. 
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Camphors, nitro-, thermochemistry of, 
1098. 

Canary seed, composition of, 794. 
Caoutchouc, molecular weight of, 3207. 
Capillary tubes, rise of salt solutions in, 
206. 

Capraldehydesulphonic acid, 121. 
Oaproic acid, normal, solubility of salts 
of, 122. 

Oaproylcapronitrile, imido-, 684. 
Capsules, suprarenal, chemical exami¬ 
nation of, 290. 

Carballyiic acid, action of bromine on, 
588. 

Carbamide, aldehydic condensation-pro¬ 
ducts of, 1059. 

- base containing chromium and, 

695. 

-- detection of, 1059. 

-effect of, on the activity of nitric 

, add, 1109, 

-the Knop-Hiifner method of esti¬ 
mating, 1039. 

-See also Urea. 

Carbaminesulphydryleinnamic acid, 960. 
Oarbazole and pyrroline, similar re¬ 
actions of, 260. 

Carbodiimides, aromatic, and orthodi- 
amines, condensation-products from, 
983. 

Carbohydrate, insoluble, in red clover 
and lucerne, 643. 

Carbohydrates, action of, on the animal 
organs, 1023. 

-— as oxidation-products of vegetable 
albumin, 1235. 

-- estimation of the digestibility of, 

913. 

-formation of glycogen from, 631. 

-in normal urine, 293. 

-insoluble in seeds, 916. 

- molecular weights of> Teans., 

462. 

- soluble, in the seeds of legumi- 

nossB, 644. 

Carbon bisulphide, decomposition of, by 
shock, Teams,, 220, 

—-refraction of, 197. 

- colour test, JEggertz’s, infiuence of 

sulphur on, 76. 

- combustion of, in dried oxygen, 

465. 

- effect of high temperature and 

pressure on, 212. 

-estimation of, in iron, steel, &c., 

308,1088. 

—r heat of combustion of, 811. , 

-oxysulpMde, composition of, 466. 

-preparation and properties 

of, 212. 

--Wiborg’s gasometric method for 

estimating, in iron and steel, 187. 
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Carbonates, albaline, beat of formation 
of, in very dilute solution, 810. 
Carbon-atoms, polymerisation of com¬ 
pounds containing doubly-bound, 903. 
Carbon-compounds, unsaturated, corre¬ 
spondence between the magneticrota- 
tion and the refraction and dispersion 
of light by, Teans., 765, 

Carbonic acid, amides of, 1060. 

-volumetric estimation of , 651. 

—^ anhydride, absorption and conden¬ 
sation of, on clean glass surfaces, 751. 

-absorption of, by nuxtures of 

alcohol and water, 816. 

--action of chlorine on, 673. 

--and sulphurous anhydride, 

isotherms of a mixture of, 750. 

dilatation and compression 

of, 668. 

• dissociation of, 205. 
elimination of, by means of 
sodium methoxide, 1126. 

' estimation of, in the air, 440, 

651. 

- new apparatus for the in¬ 
direct estimation of, 1032. 

---percentage of, in the air of 

soils, 1030, 

•- - relation between potential 

difference and striking distance in, at 
different pressures, 806. 

-relation between the intensity 

of radiation and the decomposition of, 
by plants, 1234. 

-- —■ solubility of, in chloroform, 

1110 . 

-oxide, effect of, on germination, 

739. 

-estimation of, 924. 

-estimation of, by absorption 

with cuprous chloride, 187. 

-estimation of, in air, 1087, 

-influence of, on germination, 

645. 

—-poisoning, new test for the 

blood in, 88, 650. 

Carbonic-oxide-hsemoglobin, behaviour 
of, 788. 

Carbopyrotritartario acid, constitution 
of, 384. 

-derivatives of, 384. 

Oarbostyril, orthonitro-, 990. 
Carboxyethylorthamidobenzamide, 610. 
Carboxygalactonic acid, 589, 
Carboxyhydrocinnamic acid, para-, and 
its derivatives, 1181. 
Carboxynaphthyl-jS-phosphorio acid, os-, 
514. 

Carboxyphenvlpicolineoarboxylic acid, 
626. 

Carbuvie acid, 593. 

QartUage, chemical composition of, 736. 


Carvacrolparasulphonic acid, 880. 
Carvole, constitution of, 880. 

Carvoxime, rotatory power of, 1072. 
Cascara sagrada^ constituents of the 
roots of, 69, 

Casein, decomposition-products of, 1021. 

-relation of the salts of milk to the 

behaviour of, 634. 

Casein-dyspeptone, 630. 

Casein-peptone, 530. 

Caseoses, 530. 

Castor oil, density and refractive index 
of, 86. 

Catalytic action of metals on oxy- 
hydrogen gas, 206. 

Catechol, action of chlorine on, 599. 

-diethyl ether, 967. 

-3-nitro-, behaviour of with mor¬ 
dants, 868. 

Catecholphthalein, 1153, 

Cattle feeding, arsenic in the bone phos¬ 
phate used for, 548. 

Cell, living, oxidation in, 1028. 

-reduction of silver nitrate by 

the, 1028. 

Cell-membrane, vegetable, composition 
of, 916. 

Cells, living, synthetic action of, 632. 
Cellulose, acetylation of, Pboo., 138. 

--colloidal, 847. 

Cephmlis i^ecamianka volatilo base 
from the root of, 918. 

Cereals, manuring with phosphates, 435, 
1242. 

Cerebrospinal fluid, 793. 

Cerium metaphosphate, 756, 

-quinoline nitrate, 281, 

Cerotic acid from flax fibre, Peoo., 165. 
Ceryl alcohol from flax fibre, PBOO.rl56. 
Chalk, phosphatic, enrichment of, 837. 
Chelidonine, 62. 

Chemical action, action of a magnet on, 9. 

-between solids, 8l7. 

-— affinity, selective, 332, 

-change, gradual, 462. 

'-non-revorsible, nitration of 

benzene as 10. 

-rate of, in the inversion of 

cane sugar by acids, 1103. 

-processes, accelemting and retard¬ 
ing influences in, 9. 

-reactions, dead space in, 335. 

-influence of temperature on 

the direction of, 336. 

Chemistry, the foundations of, 10. 
ChiastoHte, 25. 

China, “ crackle,’^ 18. 

Chinethonic acid, 286. 

Chloral, action of, on glucose, 845. 

-action of unsymmetrical dialkyl 

carhamides on, 963, 

—— combination of, with glycpl, 689.. 
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Chloral, defcecfcion of, in liquids, 85. 
Chlorates, liberation of chlorine during 
the decomposition of, 1105. 

Chlorides, hydrated metallic, heats of 
dissolution and formation of, 1043. 

-loss of water by, in a 

vacuum, 1048. 

--influence of, on the composition of 

the gastric juice, 1227. 

-metallic, action of, on the photo¬ 
chemical decomposition of chlorine- 
water, 1093. 

Chlorine, action of, on carbonic an¬ 
hydride, 673. 

--apparatus for a constant supply of, 

13. 

-arguments for the compound 

nature of, 13. 

—— bromine, iodine, and cyanogen, 
separation and estimation ot^ 304. 

— detection of, in organic compounds, 
796. 

estimation of, 30®. 

--estimation of, in plant ashes, 73. 

-- estimation of, in rain water, 

TsAirs;, 545. 

—— liberation of, during the decompo¬ 
sition of chlorates, 1105. 

-—: modification of Bunsen’s appara¬ 
tus for estimatmg, 1087. 

-preparation of, from bleaching 

powder, 821. 

“—' Tolum.etric estimation of, 302. 
Chorine-water, action of hydrogen 
chloride and metallic chlorides on the 
photochemical decomposition of, 1093. 
Ohioriodofaydrin ethyl ether, 31. 

-methyl ether, 31. 

—^ P3?opyl ethers, 81. 

Chloroform, detection of, in liquids, 85. 

-preparation of, from, acetone, 34. 

Chloromercuric acid, 1050. 

Chlorophyll, 279, 

Chloropicrin, magnetic rotatory power 
of, fl^AKs., 689. 

Chocolate, detection of foreign starches 
in, 192, 

Oholamide, 286. 

Cholic acdd, action of phosphorus oxy¬ 
chloride on, 171. 

Choline, presence of, in the seeds of 
Vioia mtiva^ 1029. 
Cholomethsemoglobin, 637. 

Chondroitie acid, 737. 

Chondro-mucoid, 736. 

Choroid, black pigment of, 788. 
Chromates, 1117. 

—— and mercuric chloride, compounds 
of, 1120. 

Ohromatology, animal, 1233. 

Chromic acid and hydrogen peroxide, 
interaction of, 350, 468, 571. 


Chromic antimonate, 1124. 

-chloride, preparation of, 832, 

Chromite, artificial production of, 354. 
Chromium, 1117,1121. 

-atomic heat of, 1121. 

-atomic weight of, Teans., 213. 

-degree of oxidation of, in fluores¬ 
cent mixtures, 2. 

-double fluorides, 107. 

-estimation of, by means of hydro¬ 
gen peroxide, 311, 443. 

-metaphosphate, 757. 

- oxyhaloYd-derivatives of, 678. 

Chrysarobin, physiological action of, 
539. 

Chrysene hydrides, 406. 
Chrysoindincarbamide, 45. 

Chydrazaine, 14. 

Cinchclcupone, 282. 

-preparation of, from quinidine, 

1073. 

Caneholeuponic acid, 282. 

Cinchomeronic acid, amido-, 1016. 

-— imido-, 1016. 

-anhydride, 1016. 

Cinchona alkaloids, constitution of, 281, 
626, 1073. 

-new compounds of, 908. 

Cinchonamide, 1017. 

Cinchonas, analysis of, 802. 
Cinchonidine, constitution of, 626. 

—— oxidation of, 626. 

-quinol sulphate, 908,' 

-resorcinol sulphate, 908. 

Cinchonine, oxidation of, 626. 

Cinnamic acid, heat of combustion of, 
460. 

-in the products of decompo¬ 
sition of crude cocaine, 419. 

-series, aUoisomerism in the, 

1063. 

-acids, chloro-, 1063. 

Cinnamide, nitramido-, 990. , 
Cinnamonitrile, /3-amido-, 683. 

Cinnamyl piperidide, 1214. 
Cinnamyloocaine, 283, 284; 
Cinnamylecgoninc, 283. 
Cinnamylhydantoin dibrcmide, 705. 

-preparation of, 704. 

Oinnamylhydaixtoinamide, 705. 
Cinnamylidenazine, 393. 
Cinnamylmetapyrazobne, 704. 
Oinnamylphenylhydrazine, unsymmetri- 
cal, 134 . 

CinnamjiPseudohydantoin, 704. 

-- dibromide, 705. 

Circulation, influence of carbohydrates 
on, 1023. ^ 

Cistern deposits, 1111. jr 

Citraeonic acid, molecular refractjiir 
198. jT 

Citric acid. Teans.. 235. jT 
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Citric acid and tartaric acid, estimation 
of, when mixed, 447- 

-in cow's milk, 178. 

Citrodianilide, 768. 

Oitroparaditoluidide, 768. 

Oitryl monochloride, chloro-, Etction of 
aniline on, Teans., 237, 

-action of heat on, 

Teans., 237. 

-action of orthotolnidine 

on, Teaks., 239. 

-action of water on, 

Teaks., 236. 

--constitution, of. Teaks., 

240. 

Olaj, influence of, on the absorption of 
nitrogen by soils, 1239. 

Clover, American red, 299. 

-Dutch, analyses of, 1078—1082. 

-perennial red, analyses of, 1078— 

1082. 

—— rad, insoluble carbohydrate in, 
643. 

Clovers, nutritive value and produce of, 
1077. 

Cobalt and nickel, 1114. 

-— salts, relative absorption of, 

by animal organs, 538. 

-separation of, 653, 747, 1116. 

<---separation of, in the form of 

nitrites, 188. 

-atomic weight of, 759. 

— dioxide of acidic properties, 1115. 

-estimation of, 678. 

—— hydroxide, crystallised, 1114. 

—— Tnetallio, solution for depositing, 

348. 

-molybdate, 760. » 

-orthosilicate, 831. 

-passivity of, 1114. 

-peroxide, 678. 

-presence of another element in, 

349. 

-relation of, to iron, as indicated by 

absorption-spectra, Peoo., 14. 

--salts, titration of, with potassium 

mangauate, 798. 

--separation of nickel from, 653, 

747. 

— separation of zinc from, 653. 

-ultra-violet spectrum of, 89. 

-—' volumetric estimation of, in pre¬ 
sence of manganese, nickel, &c., 
442. 

Coca-bases, 731, 732. “ 

Cocam acid, 732. 

Cocaine, 168. 

^-a metameric, and its homologues, 

'^kaloYds occurring with, 628. 

OiMnic acid in the products ‘of 
''sition of crude, 419. 


Cocaine, commercial preparation and 
partial synthesis of, 168. 

-methiodide. 170. 

-methochloride, 170. 

Coca’ines, 419. 

Cocamine, 731. 

Cocaylbenzoylhydroxyacetic acid, 168. 
Cocaylhydroxyacetic acid, 169. 

Cochineal, detection of, in alimentary 
substances, 324. 

-test for, in wine, 655* 

Cocoa fat, constituents of, 35. 

Cocoa-nut oil, adulteration of lard with, 
320. 

Cocrylecgonine, 732. 

Cocrylic acid, 732. 

Cod liver oil, alkaloids from, 63. 

-an acid from, 170. 

Codeine, 625. 

Colchicine, 282. 

Colloids, determination of the mole¬ 
cular weight of, in solution, Peoo., 
109. 

-moleculjpr weight of, 1207. 

-precipitation of, by salts, 99. 

-solutions of, physical properties of, 

98. 

Colouring matter of wine, testing the, 
655. 

-matters, action of micro-organisms 

on, 67. 

-of fungi, 919. 

Combustion, imperfect in gaseous ex¬ 
plosions, 337. 

— in dried oxygen, 465. 

-of organic substances in oxygen at 

high pressure, 929. 

—— slow, of organic substances, 639. 
Compressibility of gases at very .high 
pressures, 8. 

Compression of air, -460. 

Conductivity, electrical, of oonoen- 
trated solutions of sulphuric ttoid, 
556. 

-- —- of fused salts, 457. 

— — of saline solutions, 808, 809. 

-of solid meroury, 557. 

-of solutions of zinc sulphate 

containing gelatin, 809. 

-osmotic pressure and reduc¬ 
tion of the freezing point,, relation 
between, 668. 

-electrolytic, of rock crystal, 91. 

-- heat, of mercury vapotp:, 659. 

--ofmixtures of ethyl alcohol 

and water, 459. 

--irreciprocal, 3. 

-of electrolytes, apparatus for de¬ 
termining, 4. 

ConiceYne, 901. 

Conine, speeifle rotatory and refractive 
powers of, 453. 
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iConnecfcive tissue fibres, action of <fi- 
gestive fluids on, 913. 

Copper acetylacetone, action of, on car¬ 
bonyl chloride, 235. 

-and mercury, electrolytic method 

of separating, *797. 

-antimonate, 1124. 

—— chloride, electrolysis of, 468. 

--- new hydrated, 17. 

-dissolution of, in acids, Teaits., 361. 

-electrolytic estimation of, 77,188. 

-electrolytic, occlusion of gas by, 

105, 946. 

-estimation of, by tbe iodide method, 

309. 

• -iodide, Psoo., 2. 

--magnesium group, mixed double 

sulphates of, 346. 

• -metallic, Hampers method for 

estimating cuprous oxide in, 1033. 

* -oxide, combination of, with starches, 

sugars, and mannitols, 113$. 

* -oxybromide analogous to ataca- 

mite, 1112. 

--periodate, Teaits., 150. 

--potassium chloride, reTersibk 

transformation of, 819. 

—'— pyrites, artificial, 354. 

— -omdation of the sulphur in, 1^ 

an electric current, 926. 

— reaction of, 747. 

, — salts, alleged reaction of, 795. , 

— -interaction ‘Of iodides with, 

Pboo.# 2* 

-:slag,« red, containing , artificial 

cuprite, 467. 

^— solutions, alkalme, reduction Te- 
loeit 7 *of,, 462. 

-sulphate, formation of cuprous 

chloride and bromide from, 675* 

See also Cuprosoupric and Cuprous. 
Coral, solubility of in sea water, ^2, 
Cordierite-gneiss from Connecticut, 25. 
Corpuscles, red, the stromata of, 1231. 
Cotamic acid, 418. 

Cotamine and its derivatives, constitu¬ 
tion of, 418. 

--hydriedide, 4l7. 

Cotammethine methiodide, 417. 
Cotamone, 417. 

Cottoh-s^d oil, Beohi*s newest test for, 

86 . 

,—-- density and refractive 

index of, 86. 

--detection of, in lard, 194, 

319, 320, 659. 

-detection of, in olive oil, 

658. 

Coumaric add, orthnnitro-, 507, ,989. 

-series, ortho-, 989. 

-- transition from to the 

q^uinolihe series^ 990^^ , , 


Coumarin, new source of, 644. 

-orthonitro-, 989. 

Coumarinio acid, orthonitro-, 989. 

-series, ortho-, 989. 

Cows, influence of food on the composi¬ 
tion of butter, 1023. 

-milch, feeding of, 1076. 

Cow’s-milk, specific gravity of, 915. 
Crayfish, gastric juice of, 534. 

Cream, influence of the concentration of, 
on butter making, 300. 

Creatinines, 165. 

Creolin, 389. 

Cresol, meta-, bromination of sulphonic 
acids of, 863. 

-direct preparation of from 

toluene, 241. 

-nitrobromortbo, 248. 

--ortho-, derivatives of, 128. 

Cresolparasidphdnic acid, diiodometa-, 
994. 

Cresols, action of iodine on, in alkaline 
solution, 1150. 

-iodorfcbo-, iodopara- and iodo- 

meta- and 'their salts, 698. 

-meta-, derivatives of, 389. 

-nitrometar, 497. , 1 

Cresolsulphonic acids, derivatives of, 
129. 

Oresyl methyl ether, amidoazopara-, 499, 

-—_ chloro-, 499. 

--metamidopara*, 499. 

---- para-, amido-derivatives 

of, 698. 

Ootonic acid,, molecular weight of, 
1140. 

-acids, action of hydriodic acid on, 

1057. 

-and I3ierr halogen substitution- 

derivatives, geometrical constitution 
of, 236. 

-- ai3-bromo- and a^-isobromo-, 

236. 

-- chloro-, 488. 

--—. geometrical constitution of 

the, and of their halogen substitution- 
products, 1057. 

Crotonitrile, d-amido-, 683. 

Crotonylene 'dibromide, 576. 

-r hydrobromide, 576. 

.-oonstiturion of, 577. 

-conversion of, into bromo- 

pseudobutylene, 576. 
Oiyolite^lectrolysis of, 676. 

-estimation of iron and siEeon in^ 

927. 

Cryoscopical investigations, apparatus 
for, 1043. 

Crypto^ms, vascular, occurrence of 
j aluminium in,, 182. 
i , Ciystalline form of grape sugar and of 
[ ' optically active substances, 1041. 
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Crystallisation and physical union, 817. 

-apparatus for, at a low temperature 

and in absence of moisture and air, 
464. 

Cuinaldebydepbenylhydrazone, 251. 
Cumenyl carbamate, 773. 
Cumenylpropionic acid, constitution of, 
1182. . 

Cumenylthiobydantoln hydrochloride, 
774 .^ 

Cumidine, thio-bases irom, 603. 

Cuminalmalonio acid, 1182. 
Cumylacetone, 1183. 

Cumylaeetoxime, 1183. 

Oumylamine, 773. 
Cumylenediazosulphide, 772. 
Cumylrnalonie acid, 1182. 

Cupre'ine, 1018. 

--salts, solubility and specific rotatory- 

powers of, 1019. 

Cupric. See Copper. 

Cuprite, artificial, contained in red 
copper slag, 467. 

Cuprosocupric cyanide, 359. 

Cuprous bromide and chloride, forma¬ 
tion of, from copper sulphate, 675. 

-chloride, yapour-density of, 674. 

-oxide, Hampe’s method for esti¬ 
mating, in metsdlic copper, 1033. 
Cuttle fish, ptomaine from, 421, 
Cyanacetophenone and its deriyatives, 
873. 

Oyanainide, derivatives of, 951. 
Cyandiethylpropine, 684. 
Cyandiphenylethine, 578, 

(^anethine and its analogues, constitu¬ 
tion of, 577. 

-and its derivatives, 685. 

-preparation of, 860. 

Cyanic acid, additive products of, 393. 
Cyanides, hydration of, Proc., 122. 

Cyanite from North Carolina, 24. 
Oyanmethine, synthesis of, 683, 
Cyanobenzyl chloride, ortho-, action of, 
on ethyl sodacetoacetate, and on ethyl 
sodomalonate, 1172. 

Cyanobenzyline, 684. 

Cyanocamphor, action of acids and bases 
on, 1206. 

--- action of sodium and ethyl and 

methyl alcohols on, 1205. 

-constitution of, 1205. 

-thermochemistry of, 1098. 

Cyanogen, chlorine, iodine, and bromine, 
separation and estimation, 304. 

—— compounds, estimation of, in the 
products of the distillation of coal, 
653. 

-disulphydrate, 1141. 

Cyanomalonic acid, etliereal salts of, 
858. 

Oyano^uinoline, ortho-, 906. 


Cyanphenin, synthesis of, 951. 

Cyanurates, 30. 

Cymene, bromo-, from thymol and from 
cymene, oxidation of, 495. 

- chloro-, from cymene and from 

thymol, oxidation of, 496. 

-dinitrobromo- and dinitroohloro-, 

493. 

-nitrobromo- and nitrochloro-, 493, 

Cymyl ethyl ether, iodo-, 697. 

-iodo-, salts of, 697. 

Cyperus esculentus^ fatty oil of, 1029. 

Cyrtolite, so-called, of Ytterby, 220. 

Cystin, 430. 

Cystinuiia, diamines (ptomaines) in, 
1024. 


D, 

Dahlia bulbs, asparagine and tyrosine in, 
433. 

Dammara resin, 621. 

Daucus carotai essential oil of, 277. 
Dead space in chemical reactions, 835. 
Decomposition, double, temperature of 
transformation in, 930. 
Decyl-^-i 80 ]^ropylacrylic acid,741. 
Dehydracetio acid, 957. 
Dehydrothiotoluidine, Tbaks., 228, 282, 

-and its derivatives, 498. 

-constitution of, 867. 

Dehydrothiotoluidinesulphonie acid, 
Trans., 231. 

Density numbers of Q-rosbans, 813. 

-of salt solutions, 329. 

Deoxybenzoin, action of ammonium 
formate on, 883. 

—— derivatives of, 612. 
Dcoxybenzo'taoxime, intramolecular 
diange of. 1067. 

Beoiypyranilpyroic acid, bromo-, Beis- 
sort’s, 268. 

-dibromide, Boissert’s, 258. 

Deoxytbluoln, 513. 

Desmotropy in phenols, 247, 966. ^ 

Deuteroelaatose, 423. 

Deuteromyosinose, 423. 

Dextrin, sacchariBcation of, by diastase* 
581. ^ 

Dextrine, molecular weights of, TRAKa., 
469. 

Dextromenthone, 722. 

Dextrose, action of phonyIhydrazine bn, 
1130, 

-constitution of, 1130. 

-in normal urine, 293. 

-molecular weight of, 367. 

Diacetohydrastineoxime, 908. 
Diacefconediphenoldihvdrazine* 263. 

Dkcetosucofnie wid, 386. 
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Biaeetjl, dibromo-, 491. . 

-bomologues of, 1137. 

— preparation of, 491. 

— reduction of, 1137. 
Biacetylbenzylparaphenyienediamine, 

Tbasts., 592. 

Biacetylbutane, ctw-, Pboc., 148. 
Biacetylcaproic acid, aw-, Teaks., 334. 
Biacetylcaprouamide, aw-, Teaks., 342. 
Biacetyldibromorthotoluidide, 135. 
Biacetyldicarboxylic acid, 490. 
Diacetyldinitrotoiuquinol, 970. 
Oiacetylethylenedipbenyldmmine, 1010. 
Oiacetylbydrazoxime, 47. 

BiacetylindoJe. 712, 

BiacetyI-1 :4-napbtbylenediaTnine, 893. 
Biacetylpamdimethyidihydroxytbioben - 
zene, 246. 

Biacetyl-iS-paranitrophenyldiparamido- 
tolylmefchane, 132. 

Biacetylpentane, aw-. Teaks,, 330, 335. 

-action of dehydrating agents on, 

Peoo., 143. 

-action of reducing agents on, Peoo., 

145. 

Biacetylpentanedioiime, aw-, Teaks., 
337. 

Biacetylphenanthraquinonedioxime, 

1202. 

Biacetylphenylbydrazine, aj8-, 1159. 
Biacetyltetrabydronaphthylenediamine, 
782. 

Bialkylcarbamides, nnsymmetrical, 962. 
Bialtylphtbalides, synthesis of, 257. 
Biallyl, oxidation of, 226. 

Biamide. See Hydrazine. 
Biainine-compounds, metallio, 351. 
Biamine^, action of diketones on, 851. 

— in cystinnria, 1024. 

—— ortho-, oxidation of, 1154. 

-para-, oxidation of, PEoc., 115. 

IHanisidine, 511. 

Biaspore from Wermland, 220. 

Biastase, artificial, 621. 
Biazinenaphthoic acid sulphide, 153. 
Biazines, hydrogenated para-, of the 
aromatic series, 1010. 
Biazoamidobenzamide, meta-, 778, 
Biazoamidobenzene, metanitropara- 
bromo-, ethylation of, Teaks., 429. 
---methylation of, Teaks., 427. 

— parabromo-, and its methyl-deriTa- 
tire, Teaks., 435. 

—— parametadinitro-, and its alkyl- 
derivatiyes. Teaks., 4X5. 

— paranitroparabromo-, ethylation of, 
OfEAKS., 424. 

-methylation of, Teaks., 420. 

Biazoamido-compounds, 774. 

'- — alkyl, synthesis of hetero¬ 

geneous mixed. Teaks., 610. 

- - mixed, isomerism uf 


the alkyl-deriyatives of, Teaks., 
412. 

Biazoamidodiphenylmethane, 261. 

BiazoanisoTiethylamine, disortho- and 
para-, 775. 

Biazoanisoilmethylamine, disortho- and 
para-, 774. 

Biazobenzene salts, action of stannous 
chloride on, 1156. 

-sulphate, ortho- and meta-, 975, 

Biazobenzenebenzamidine, 1005. 

Biazobenzeneeumylamine, 773. 

Biazobenzene-ethyi-i!?-tetmhydronaph- 
thylamine, 889. 

Biazobenzoneimide, action of stannous 
chloride on, 1157. 

—*— paranitro-, 1157. 

Biazobenzenenitrosodimethvlaniline, 

702. 

Biazobenzenesulphonic acid, nitro-, 144. 

Biazobenzene-a-tetrahydronaphthyl- 
amine, 784. 

Biazo-compounds, decomposition of, 
975. 

-decomposition of some, by 

formic and acetic acids, 46. 

-of the fatty series, constitu¬ 
tion of, 686. 

Biazo-hydrocarbons, action of stannous 
chloride on salts of, 1156. 

Biazoimido-hydrocarbons, some re¬ 
actions of, 1156. 

Biazoisobutylbenzene, action of stannous 
chloride on, 1157. 

Biazometaxylenesulphonio acid, 611. 

Biazonaphthalene sulphate, jS-, action 
of stannous chloride on, 1157. 

Biazonaphthalenesulphonic acid, 7-, 154. 

Biazonaphthalenesulphonic acid, 155. 

Biazonaphthalenesuiphonie acids, iso¬ 
meric *«-, 1,66, 

Biazonitrobenzenesulplionic acidj 708. 

Biazoparaxylenesulphouio acid, 611. 

Biazosuceinic acid, 376, 

Biazothiodiethyianiline, 777. 

-Biazothiodimethylaniline, 775. 

Biazothiole cyanide, dianUido-, 873. 

-- dianilidoortho-, 872. 

Biazotoluene salts, ortho-, action of 
stannous chloride on, 1156. 

Biaiotoluenecumylamine, para-, 773. 

Biazotoluenedimethylamine, para-, 774. 

Biazotriazobenzenesuiphonic acid, 398. 

Bibarium oxyamidosuiphonate, Teaks., 
763. 

Bibenzamzdodihydroxytetrene,249, 391. 

Bibenzoyibenzylmetaphenylenediamine, 
Teaks., 59$. 

Bibenzoylbenzylparaphenylenediamine, 
Teaks., 592. 

Bibenzoylcinnamene, Peoo., 136, 
139. 
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Dibenzoyloinnameneliydrazone, Psoo., 
141. 

Dibenzoyldimefchyldiamidobenzopiien- 
one, 1188. 

Dibeuzoylmetbane, nitroso-, 712. 
Dibenzoylmetliyl bromide, 712. 
Dibenzoylmethjlene bromide, 712. 
Dibenzoylpentane, aw, TsAifS., 330, 
347, 348. 

Bibenzoylpentanedioxime, Teans., 349. 
Dibewzoylpliloroglucmols, isomeric, 
1152. 

Pibenzyl tetone, bromo-derivativea of, 
884. 

Pibenzylamidoindamine, Trans., 698, 
Dibenzylbenzoylbydroxylamine, 501. 
Pibenzylbromobenzeneazammonium * 
chloride, 503. 

Pibenzyloarbamide, paradinitro-, 982. 
Pibenzyldiaraidophenaziue, Trans., 599. 
Pibenzylhydrazine, hydrochloride, 393. 
Pibenzylhydroxylamine, a-, 704. 
Pibenzylidenediamidodiphenylaimne, 
Trans., 594. 

Pibenzylidenestilbenediamine, , 1191, 
1192. 

Pibenzylindamine, Trans., 593. 
Pibenzylmethylhydroxypyrimidine, 
1008. 

Pibenzylphenylazoniim chloride, 1169. 
Pibenzylphosphinic acid, 1168. 

-dinitro-, 1168. 

Pibenzylstilbenediamme, 1192. 
Pibenzylthiocarbamide, paradmtro-, 
982. 

Pibornylamine, and itsderivatiYes, 1003. 
Pibi’omhydrin, a-, preparation of, 31. 
Pibutylene diohloride, chloro-, 843. 
Picarbonyltriamidobenzene, 46, 
Picnmenylcarbamide, 774. 
Picumenyloxamide, 773, 

Picumyl carbamate, 241. 
Picyanodiamidine, preparation of, 961. 
Pioyanophenylhydrazine,, compounds 
derived from, 702. 

Pidymium-group, absorption-spectra of 
the elements of, Trans., 259, 
Piethamido-a-propionic acid, 1139. 
Piethenyldiamidodiphenol, 262. 
Piethenyltetramidobenzene, 974. 
Piethoxyacetone, 286. 
Piethoxydichloroquinone, para*, 707. 
Piethoxydiphenyl-a- 7 -diketopiperazine, 
para-, 1012, 

Piethoxydiphenylpiperazine, para-, 1011. 
Piethoxyquinol, diohloro-, 707. 

Pietl)yl allophanyltartrate, 394, 

-carbqpyrotritartrate, 384. 

--hetone, nitroso-, 585. 

—— methronate, 593, 

met-hylmethronatp, ,594. 

--phenythronate, 695, 


Piethylacetic acid, solubility of salts of, 
123. 

Piethylamine hydrochloride, magnetic 
rotatory power of, Trans., 713. 

-magnetic rotatory power of, Trans., 

691, 739. 

-properties of, 688. 

Piethylaniline bisulphide, paramido-, 
777. 

Piethylauilinethiosulphonic acid, amido-, 
776. 

Piethylbenzene, meta-, and its deriva¬ 
tives, 38. 

-ortho-, 388. 

-para-, and its derivatives, 493. 

Piethylbenzenesulphonamide, para-, 
493, 

Piethylbenzenesulphonic acid, deriva¬ 
tives of, 388. ^ ' 

Piethyloarbamide, unsymmetrical^ 962. 
Piethyldibenzyldiamidotriphenylmeth+’ 
ane, 606. 

-formation of, 1158. 

Piethyldimethylindamine thiosulphon- 
ate, 778. 

Piethyldiphenolmethane, 1187. 
Piethylene series of hydrocarbons, 839. 
Piethylenediamine,cobalt chloride, ohlo- 
ro-, 352. 

Piethylenephenyltriamine, 1167. 
Piethylhexadeoylamine, 6^. < 
Piethylmalonic acid, potassium ’ and 
sodium salts of, 959. 

Piethylmethylh ydroxypyrimidine, 1007. 
Piethylmethylsulphine platinochloride, 
115. 

Piethyl-cf-naphthylamine, 151. 
Piethyl-i3-naphthylamme,hydroge3fiation 
of, 1000. 

Piethyl-a-naphthylaminecarboxyHcaoid, 

152. 

Pietbylphonol, meta-, 39. 

—-— para-, 493. 

Piothylphenylazonium iodide, 1168. 
Piethylphthalido, 257. 

Piethylpyrroline, 728. 

Piethylsiiceinic aoids, symmetrical, 377. 
Piethylsulphonediethylmethanc, 1233.^ - 
Piefhylsulphonem^tbylethylxnethane,. . ' 
1233. ,, . 

Piethylthiophenol, 493. 

Piffusion experiments, simple, 565. 

—^ in agar jelly, 817. ^ » 

— of acids and bases into one another, 
1046. . , 

-of vapours, influence of tempera^ 

ture on, 461, i r v ' 

Pigestibility of boiled milk, 1226* ' ^ 

—;— of soiling rye, 785. i ^ 

Pigestipn, arayfolytic and proteolytic,- 
influence of certain therapeuiao agents 
on, 533. , - 
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Digestion, artificial versus animal, 734 j. 

-in liydra, 287. 

-infiuenee of “ saccliaTin ” on, 1022. 

* -of beans in tbe human alimentary 

canal, 1226. 

• -of mules, 533. 

--of elastic fibres and allied struc¬ 
tures, 912. 

-peptic, influence of salts on, 431. 

-proteolytic, and micro-organisms, 

64. 

Dihydrazonepyruvic acid hydrazide, 
36. 

Dibydroapoharmine, 731. 

Dibydrodiacetylcollidine, 1073. 

Dihydroethylstilbazole, 164. 

Dihydromethylfurfiiran, 843. 

Bihydromethylstilbazole, 162. 

Dihydronaphtlialic acid, 7l7. 

Dihydroterephthalie acids, isomeric, 
1176. 

Dihydrotetramethylpyridine, 58. 

Dihydroxybehenic acid, 375,1146. 

Dihydroxybenzamidopyrroline, 1211. 

Dihydroxybenzodiphenyidipyrazolone, 

879. 

Dihydroxybenzoylbenzenesulphonic 
acid, 7io. 

Bibydroxyhenzylenephosphinio acid, 
141. 

Dihydroxydichloroquinoline, 61. 

Diiiydroxydimetliylheptamethylene, 
orcho-, Peoc., 145. 

Dihydroxydinitroberberine, 628. 

Dihydroxydiphenyltricblorethane, di- 
nitropara- and tetra-, 998. 

Dihydroxyethyl-anlKne, 1219. 

Dihydroxyethyl-methylamine, 1218. 

Dihydroxyisoamylphosphinic acid, 1135, 

Dihydroxynaphth^ene, jSa-, 714. 

Dihydi-osynaphthalenedisulpbonic acid, 
sodium ammonium salt of, 273. 

Dihydroxynaphthalenes, isomeric, «a-, 
l57. 

DibydroxycBnanthylphospbinie acid, 
1135. 

Dibydroxypentenecarboxylio acid, di- 
chloro-, 853, 

---triehloro-, 863, 856. 

Dibydroxyphosphinic acids, 1134. 

Dihydroxy-a-pieoline, di- and triehloro-, 
856. 

DiJiydroxypyridinecarboxylie acid,nitro-, 

, 519. 

Dihydroxyquinolinecarboxylic acid, 519. 

Dihydroxyquinone, nitro-, 968. 

-symmetrical derivatives of, 968. 

Dihydroxystearic acid, 123, 690. 

Dihjdroxystilbene, para-, 997. 

Bihydroxytartaric acid, 1149. 

BibydroxyterephthaldiJiydroxainio acid, 
871. 

FOL. bvi. 


Bibydroxytbiobenzenes, 245. 
Bibydroxytoluquinone, nitro-, 969. 
Dibydroxytolylcarbamide, 972. 
Bihydroxytripbenylmetbane, para-, and 
its derivatives, 1188. 
Bibydroxyundecylic acid, 376. 
Bi-isoamyldipbenyltetrazone, 1159. 
Bi-isoamylpbenylamine, 700. 

Bi-isobutyl ether, 477. 

Di-isobutylamiue, magnetic rotatory 
power of, Teans,, 697, 731. 
Bi-isobutyldiphenyltetrazone, 1159. 
Bi-isobuiylphenylamine, 700. 
Bi-isocrotyl and its derivatives, 362. 
Bi-isopropyl carbinol, 477, 

-ketone, 477. 

Bi-isopropylamine, 953. 
Bi-isopropylammonium nitrite, 955. 
Bi-isopropylcarbamide, nnsymmetrioal, 
963. 

Bi-isopropyldiphenyltetrazone, 1159. 
Bi-isopropyldipyrroline, 401. 
Bi-isopropylindole, 3 ; 401. 

Bi-isopropylmethyldihydk>quinoline, 
402. 

Bi-ifiopropylnitrosamine, 954. 
Bi-isopropylsuccinic acid, 373. 
Biketoamenylcarboxylio acid, mono- and 
di-chloro-a5-, 854. 

Biketoheptane, secondary, aj8-, 1138. 
Biketohexane, ctj3-t 1138. 

-secondary, ajS-, 1138. 

Biketohexametbyienedioxime, 1147. 
Biketohexametbylenediphenylbydr- 
azone, 1148. 

Biketobexene, bexaobloro-, 599. 
Biketobexylene, ajS-, 1139. 
Biketobydrindene, 1067. 
Biketobydrindenedioxime, 1067. 
Biketones, action of diamines on, 851. 
Biketones, a-, condensation of, with ethyl 
acetoacetate, Pboo., 1888, 114, 

-mixed, Il70, 

Biketo-octaue, secondary ajS-, 1138. 
Biketopentamethylene, bromo- and 
cbloro-derivatives of, 855. 
Biketopiperazines, 1015. 
BiketCpiperazines, ay-, 1011. 

Bilatation of air, 460. 

-of salt solutions, 330,1101. 

- }yj beat, 204. 

Bimethacrylie acid, polymeric, 374. 
Bimetbamidobenzoic acid, nitrosopara-, 
and its derivatives, 511. 
Bimetbamidobenzopbenone, nitroso-, 
511. 

Bimetboxydiebloroquinol, 707. 
Bimetboxydicbloroquinone, 707. 
Bimetboxydibydroxybenzene horn api- 
ole, 407» 

Bimetboxydipbenyipiperazine, para-, 

4 t 
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Dimethoxyindigo, 1169. 
Bimethoxyphtlmlic acid, 167. 
Bimethoxyquinazoline, 610. 

Bimetliyl carbopyrotritarfcrate, 385. 
Dimethylacetylenediuretne, 126. 
Bimetliylacetylpyrrolme, 67. 
Bimetbylacetylpyrrolineearboxylic acid, 
57. 

Bimetbylallylene, action of Hydrogen 
cHloride on, 1127. 

BimethylamidobenzHydrol and its deriva¬ 
tives, 263. 

Bimethylaanine, Heat of neutralisation 
of, 811. 

*— properties of, 688. 
BimetHylaniline, action of carbon bi- 
sulpHide on, in presence of nascent 
Hydrogen, 130. 

--bisulphide, di-imido-, 776. 

— mercaptan, amido-, 775. 

-nitroso-, pHenylmetHylHydrazone 

of, 702. 

DimethylanilinethiosulpHonic acid, 
amido-, 776. 

Bimethylbenzaldehyde, 131 
DimetHylbenzoin, dipara-, 513. 
Bimethylbenzoylenecarbamide, ay-, 610. 
Dimethylbenzyl salts, 391. 
Dimethylbenzylcarbamide, 391. 
Dimethylbenzyltbiocarbamide, 391. 
DimetHylbromobenzeneazammonium 
compounds, 502. 

Bimethylcarbamide, imsymmetrical, 962. 
Bimethylcinchonic acid, para-a-, 413. 
DimethyldeHydrotHiotoluidine, Tbaks., 
230. 

Bimethyldiamidobenzhydrol, 263. 
BimetHyldiamidodiphenylarnine, 264. ’ 
Bimetbyldiamidoquinoxaline,t6(>4. ; 
Bimethyldihydroxydiquinoxaiin’e, 605.'' 
Bimethyldiketobydrindene, 1068. 
Bimethyldiphenolmethane, 1187. 
BimethyldipHenylpiazine tetrahydride^ 
[1:4:2; 8-], Trans., 104, 
Bimethylenemethane, SO. 
Bimetbylethoxypyrimidine, 1006. 

Bi methylethylnyd roxypyrimid in©, 

1007. 

BimetHylglycolurile, 126. 
BimetHylheptametHylene, ortho-, Peoo., 
145. 

--dibromo-, Peoo., 146. 

BimetHylhexadeoylbenzene, 130. 
Bimetbylbydroxypyrimidine, 1006. 
Bimetbylbydroxysulpbonebenzide, 246. 
—— para-, 246. 

BimetbylimidometHyltbiazoline, 416. 
Bimetbylindamine tbiosulpHonate, 778. 
Bimetbylketol, 1137. 
Bimetbylketopentene, 594. 
Bimetbylmalonio acid, specific beat of, 
93,94 


Bimetbylmalonic acid, tbermocbemistry 
of, 1097. 

Bimetbyl-a-napHtbindole [2'' : 3''], 
259. 

Bimetbyl-i8-naphtbindole [2'' : 3"], 
259. 

Bimetbyl-a-napbtbylamine and its deri¬ 
vatives, 150. ' 

Bimetbyl-a-napbtbylaminecarboxyHc 
acid, 151. 

BimetbylnapbtHylaminesulpHonic acid, 
151. . 

Bimetbyloxydibydrotoluquinoxaline, 

280. 

BimetbyloxydinapHtbylenemetbane, 

1188. 

Bimetbylpbenylpyrazole, 57. 
Bimethylpbtbahde, 257, 
BimetbylpyrocoU [2:4], 68, 
Bimethylpyrone, 967. 
Bimetbylpyrrolidine and its derivatives, 
977. 

-methiodide, 1016. 

Bimetbylpyrrolidone, 1016. 
Bimetbylpyn’oline, meta-, derivatives 
of, 408. 

- unsymmetrical, derivatives of, 

57. 

BimethylpyrroHnecarboxylio acid, 409. 
Bimetbylpyrrolinedicarboxylic aoid- 
imineaiihydride, 58. 
BimetbylpyrroHnes, 1209. 

-in Bippel’s oil, 1209. 

Bimetbylpyrryl cinnamyl ketone, 1210. 

-2, 4-, 1209. 

Bimetbylquinoline [2': S'-], 623. 
BimetbyHacemie acid, 491. 
Bimetbylstilbene sulphide, diamido-, 
. 602. 

Bimetbylsuccinic acid, formation of, 
959. 

- — para-, and its derivatives, 

490. 

-acids, action of bromine on, 871* 

-symmetrical, 490, 

-derivatives of, 692. 

--- preparation, of the iso¬ 
meric, 122. 

-tbermocbemistry of, 1097. 

Bimetbylsuccinonitrile, 959. 
BimethylsulpbonedietHylmetbane, 1233. 
Bimetbylsulpbonedimetbylmethane, 
1233, ^ 

Bimethylsulpbonemetbyletbylmotbane, 

1233. 

Bimetbyl-a-tetrabydronapHtbylsmine, 

892. 

Bimetbyl-iS-tetrabydronapbtbylamine 
[alioyolie], 891. 

Bimetbyl-^-tetrabydronapbtbylanune 
faromatic], 890. 

Bimetbyltbiazole, a/*-, 723* ‘ , 
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Bimethyltolmndaisaiiie tMosulplionate, 
778. 

UimethyltricHorobromobenzeneazam- 
monium iodide, 502. 
Ui-a-naphfchilbenzil, 147. 
BinaplitlLylamiae, jS-, tliio-deriYatives of, 
51. 

BimpMliylamines, ditbio>, 61. 
Binapbthyl -a-7-diketopiperaziiie, 1015. 
Binaplitliylparaplienylenediamme, /S-, 
and its derivatives, 894, 
Bi-a^naphthylpiperazine, 1011. 
Dioxydipbenylene, percblor-, 1150. 
Dipentene nitrosochloride, a-, 1070- 
Dipentenenitrolaniline, a-, 107l. 
Bipentenenitrolbenzylainine, o-, 1071. 
Dipentenenitrolpiperidine, a-, 1071. 
Biphenaeyi, 147. 
Bipbenaeyldihydrazone, 147. 
Diphenamic acid, 145. 

Diplienamide, 145. 

Dipbenie anbydride, 146. 

--cbloiide, 145. 

Dipbenimide, 145. 

Diplienol, metadiamidopam-, 262. 

-para-, derivatives of, 402. 

-- tetramidopara-, 263. 

Biphenoldibydrazine 'hydrocbloride, 
262. 

Bipbenols, nitropara-, 262. 
BipbenoltricHoretbane, 997. 

Diphenyl ethyl ether, 510. 

--dinitro-, 611. 

-—heats of combustion and formation 
of, 1042. 

Diphenylacetaldehyde, derivatives of, 
253. 

Dipbenylacetaldehydephenylhydrazone, 

251. 

Diphenylacetic acid, derivatives of, 999. 

--clioride, 999. 

Diphenylamidomethylenorthdphenyb 
enediamine, 983. 

Diphenylamine arsenious bromide, 211, 

-derivatives of, 772. 

— orthonitro-, 773. 
Diphenylanilidoacetic amd, 885. 
Diphenyl-^S-henzoylpropionic acid, a-, 
Peoo., 138. 

Diphenylhenzoylthiosemicarbazide, 

1160. 

D^benylbenzyltbiosemicarbazide, 1159. 
Diphenylbismutbine* bromide, 1061. 
Diphenylcarbazide, properties of, 1164. 
Dipbenylcincboaio acid, a^-, 413, 
Diplienylcyanotriazole, 702, 
Diphenyl-a7-diethyl-j8^-diketopiper- 
azine, 1013. 

Dipbenyl-ajS-diietopiperazine, 1016* 
Diphenyl-ay-dihetopiperazine, 1013. 

*-* homologues of, 1012. 

Dipbenyl-o^-diketbpiperazine, 1014. 
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Dipbenyl-o7-dimethyl-j3^"diketopiper- 
azine, 1012. 

Dipbenyldinitrosacyl, 50. 

Dipbenylene, dioxypercbloro-, 1150. 
Dipbenyleneketonecarboxylic acid, 
ortho-, 145. 

Diphenyleneketoxime, 1067- 
Diphenylethylamine, symmetrical, 883. 
Diphenylethylthiosemicarbazide, 1168. 
IHpbenylfurfuran, aor'-, 148. 
Diphenylhydrazohexametbylene, para- 

Diphenyihydroxy pyrimidine, 1008. 
Diphenylimidomethylthiazoline, 415. 
Diphenylisoamylthiosemicarbazide, 

1159. 

Dipb enylisobutylthiosemicarbazide, 
1159. 

Dipbenylisopropylthiosemicarbazide, 

1159. 

Diphenylketopiperazine, 1009. 
DiphenjUactic acid, ;8-, 253. 

-anhydride, jS-, ^3. 

Diphenyimethane, nitro-, 261. 

-paramido-, derivatives of, 260. 

Diphenylmethanecarhamide, para-, 
261. 

Diphenyhnethaneguanidino, tripara-, 

261. 

Diphenylmethanehydrazine, 261. 
Diphenylmethanethiocarbamide, dipara-, 
261. 

Diphenylmethylpyrazole, trinitro-, 409. 
Diphenylmethyltriazole, 138. 
Diphenyl-5-phenylpyrrolidone, 3-,Psoo., 
140. 

Diphenyl-5-phenylpyrrolone, 3-, Peoo., 
140. 

Diphenylpiazine, [2 : 3], TiUKS., 99. 

-dihydride, l4i.ES,, 98. 

-dinitro-, Teaes., lOX. 

--hexahydride, [2 : 3-], and its de¬ 
rivatives, TbaeS., 103, 

— hexahydride, jS- [2, 3], Xeans,, 
105. 

Diphenylpjperazine and its hoinologueSj 
preparation of, 1010. 

-paradiamido-, formation of ooionr- 

ing matters from, 904. 

— preparation of, 904. 
Diphenylpyrazole, [3 : 5], 410. 
Diphenylpyrazoledicarboxylic acid, 409^ 
Diphenylpyrazohne [1: 3j, 410. 
Diphenylpyridine, 2, 6-, 1212. 
Diphenyipyridinetricarboxylic acid, eta'-, 
412- 

Dipbenylpyrroline, aa'-, 149. 
Diphenylpyrrolinecarboxylic acid, 149. 
Diphenylquinol, para-, 1171. 
Diphenylq[uinone, para-, 1171. 
Biphenylqumoxaliae, diamido-, 605. 
Biphenylselenazole, aw:, 727. 

4 t 2 
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Dipbenylsxilphoneacetonej symraefcncal, 
syntliesis of, 1186. 
Diphenylfceferahydrofurfuran, 148. 
BipLenyltetrazine, Teaks., 244. 

-bromo-derivafcives of, Teaks., 246. 

-methiodide. Teaks., 245. 

Bipbenyltliiophen [2*5], 148. 
Diphenyltriazenylamidoxime, 978. 
Diphenylfcriazenylbenzenylazoxime, 978. 
Pipbenyltriazenylethenylazoxime, 978. 
Biphenyltaiazole, 703. 
Bipbenyltiriazolecarboxylic acid, 703. 
Bipbenyltrichloretbane and its homo- 
lognes, 713. 

Bipbenyltrilietone, 712. 

Dipbosphorie acid, diimido-, 210. 

-— imido-, 210. 

Dipbospbormonamic acid, diimido-, 210. 
Dipbtbalyldietbylenepbenyltriamme, 
1166. 

Dipicoly], 59. 

Dipicolylmetbane, 161. 
Dipipecoiinemetbane, 161. 
Bipiperideine, 901. 

Bipiperidyl, 59,1213. 

Bipiridyl, a-, 1212. 

Bipropyylamine arsenious bromide, 211. 

--magnetic rotatory power of, 

Teaks., 693. 730. 

Bipropylaniline, dinitro-, 971. 
Bipropylantbracene dibydride, 895. 
Bipropylanthrone, 894. 
Bipropylcarbamide, nnsymmetrical, 963. 
Bipropylhomophtbalio acid and an- 
%<lride, 256. 

Bipropylbomopbtbalimide, 256. 
Biquinoline, a base derived from, 416, 
Biqninolyl of oxypbenylene, diefebyl 
ether of, 729. 

Biquinolylethyleue, 528. 
Bisalicaldehyde, 873. 
Bisdiazobenzeiie-allylamine, 775. 
Bisdiazobenzene-etliylamine, 774. 
Bisdiazobenzene-methylainine, 774. 
Bisdiazotoluene-allylandne, para-, 775. 
Bisdiazotoluene-metbylamine, para-, 
774. 

Bispei’sion in organic compounds, 805. 

-magnetic rotation and refraction, 

correspondence between,in compounds 
containing nitrogen, Teaks., 750. 
Bispbenylazopbenol, 1162. 
Bisphenylhydrazophenyl, 1162. 
Bissociation, electrolytic, versus bydra- 
, tion, 1099. 

— of amine vapours, Teaks,, 656. 

-of carbonic anhydride, 205. 

-of electrolytes, 931. 

-beat of, 1044. 

--influence of temperature on 

the, 1044. , . 

-«—— theory of, 202. 


Bissociation of oxylisemoglobin, in¬ 
fluence of temperature on the tension 
of, 630. 

-of saline hydrates and analogous 

compounds, 815. 

-of the oxides of zinc and cadmium 

in the vapours of the respective 
metals, 755. 

-of the sulphides of cadmium and 

zinc by means of metallic cadmium 
and zinc, 946. 

Bissolution of metals in acids, method 
of investigating, Teaks., 361. 
Bistillation, fractional, in a vacuum, ap¬ 
paratus for 12, 206, Teaks., 859. 
Bisulphosalieylio acid, 1062. 
Bi-tetrahydro-j8-naphthabenzylcarb- 
amide, 1198. 

Bitetrahydro-j8-naphthabenzylthiocarb- 
amide, 1198. 

Ditetrahyd ronaphthylcarbamide, di- 
amido, 783. 

Bitetrahydronaphthyldibhiocarbamide, 

783. 

Bithiocyanic acids, 229. 

Bitltioxamide, 1142, 
Bithymolphenylmethane, 1188. 

Bitolpe hexachloride, 262. 

Bitolilbenzil, para*, 147. 

Bitoluylene bisulphide, 772. 

Bitolyl bisulphide, diamido-, 771. 

—-— quinone and quinol of, 996. 
Bitolylamidomethylenorthophenyienedi- 
amine, para-, 983. 

Bitolyl-a -jS-diketopiperazine, ortho-, 

1015. 

Bitolyl-a-'y-diketopiperazine, 1011. 
Bitolyldiquinone, 997. 
Bitolylketopiperazine, para-, 1010, 
Bitolylpiperazincs, ortho- and para-, 
1011 . 

Bitolylfcetrazine, para-, Teaks., 247. 
Bixylylcarbamide, 241. 
Bixylyklichlorothylene, 713. 

-meta-, 713. 

Bixylylene bisulphide, 772, 

Bixylyls, diamido-, and colouring mat¬ 
ters derived therefrom, 135. 
Bixylyltriohlorethane, meta-, 713. 

-para-, 7X3. 

Bolerite of Londorf, 110. 

Bolomite from Leadhills, Teaks., 96. 
Bolomites from the Central Ural, 837. 
Bulcitol, combination of with copper 
oxide, 1133. 

Bumortierite from Harlem, New York; 

and Clip, Arizona, 681. 

Burene, heats of combustion and forma¬ 
tion of, 1042. 

-preparation of, 966. 

Burenecarboxylio acid, 877. 
Buroylbenzoio acid, ortho-, 242. 
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Duiyl methyl ketone, consecutive, 50. 
Dvi-tellurium, theoretical properties of, 
Tuans,, 649. 

Dyeing, theory of, 49, 869. 

Dyes fixed in tissues, resistance to light 
of, 12. 

-fromdiamidoethoxydiphenylsulph- 

onic acid, 258. 

-from a-pyrocresole, Teans., 54. 


E. 

Earth-nut oil, oxidation of the unsatu¬ 
rated fatty acids of, 1058. 

Earths, rare, recent spectroscopic re¬ 
searches on, Teans., 255. 

Ecgonine, constitution of, 908. 

- hydrochloride, methyl salt of, 

action of acid chlorides on, 283. 

-— specific rotatory power of, 

1018. 

Eelogite, from Frankenstein, in Silesia, 
681. 

Edisonite, 354 

Eg^, protelds of white of, 1075. 

ElSdic acid, boiling points of, 691. 
Elastic fibres, action of digestive fluids 
on, 912. 

Elastin, 423. 

Elastoses, 423. 

Electrical behaviour of platinum in per- 
sulphuric acid, 1041, 

—^— conductivity of concentrated solu¬ 
tions of sulphuric acid, 556. 

-of saline solutions, 808, 809. 

-r-of solutions of zinc sulphate 

containing gelatin, 809. 

-osmotic pressure and reduc¬ 
tion of the freezing point, relation 
between, 668. 

-quantitative estimations by 

measurement of, 645. 

-r— relations, certain generic, of the 
alloys of platinum, 201, 

-resistance, influence of the state of 

S'gg^egation of various substances on 
their, 201. 

—-of bismuth, 807. 

-of mercury, 201, 202. 

--transport of dissolved salts, 665, 

Electricity, voltaic, development of by 
atmospheric oxidation, 90. 
Electrification, influence of, on the ab¬ 
sorption of nitrogen by vegetable soils, 
1237, 

Electrochemical effects of magnetising 
, iron, 92. 

-investigations, new apparatus for, 

1094. 

-measurement of currents, 557. 

-studies, 202* 


Electrodes, dropping, 807*^ 

Electrolysis, 658. 

-initial phase of, 663; 

-of concentrated solutionah-of sulph¬ 
uric acidy 556. 

-of copper chloride, 458. 

-of cryolite, 676. 

—— of distilled water, 1094. 

-of solutions of hydrogen fluoride 

and potassium antimonate with carb¬ 
on electrodes, 559. 

-of organic potassium salts and 

of molten potassium acetate, 1056w’ 

-quantitative analysis by, 76- 

Electrolytes, conductivities of, 202. 

-conductivity of, apparatus for de¬ 
termining, 4. 

-dissociation of, 931. 

-free ions in, 558. 

-heat of dissociation of, 1044. 

-influence of temperature on the 

dissociation of, 1044. 

-influence of the chemical energy of, 

on the minimum point and change of 
potential of a voltaic couple, 200. 

-loss of voltaic energy of, by chem¬ 
ical union, 810. 

-- theory of the dissociation of, 202. 

-voltaic energy of, 665. 

Electrolytic behaviour of mica at high 
temperatures, 664. 

-conductivity of rock crystal, 91. 

—— dissoriation versus hydration, 1099, 

-estimation of metals, apparatus for, 

548. 

^—- method of liquefying gases, 7. 

-polarisation by metals, 663. 

Electromotive activity of the ions, 1095. 

-force of a voltaic couple, effect} of 

chlorine on, 90, 

‘—-of amalgams, 2. 

-of selenium, 3, 202, 655. 

-of thin layers of hydrated 

peroxides, 661, 

-forces, abnormal, 457. 

Element, new, in nickel and cobalt, 

. 340,1114. 

Elementary analysis, 1248. 

-substances, announced from 1877 to 

1887,13. 

Elements, atomic weights of, 1104. 

--— chemical, periodic law of the, 
Teanb., 634. 

Blemi oil, 1072. 

Embelie acid, 408. 

Emodin, 69. 

Emulsin, action of, on amygdalxn, saliein, 
and carbamide. 566. 

Enamel, oriental, on tiles and its imita¬ 
tion, 1112. 

Ensilage, decomposition of organic am-' 
xQoniacal compounds in, 1030. 
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J^hedra vulgaris, alkalolEds from, 1022. 
Epicblorhydrin, 31, 232. 

Epidote, absorption-spectra of, 653. 
Equilibrium, conditions of, between solid 
and liquid compounds of water with 
salts, ^52* 

Erbium-group, absorption-spectra of the 
elements of, Tbajss., 265. 

Ergosterin, 407. 

Ericacese, andromedotoxin in, 644. 
Erucio acid, -boiling points of, 691. 

— --conversion of, into hehenic 

-acid, 1140. 

--oxidation of, 875,1146. 

^jErgthenKz m>dosum^ chemical composi¬ 
tion of the bacillus from, 539, 
‘Erythroglucic acid from glycerose, 478. 

' Erythrol, heat of combustion of, 668. 
JSrgih/roxyl<m com, grown in India, 297. 
JEJscholtsyia morphine in, 644. 

Ethane, dibromonitro-, action of zinc 
ethyl on, 1128, 

-nitro-, action of alkyl iodides on 

the sodium-derivative of, 365. 

--action of zinc ethyl on, 112. 

— -constitution of, 112. 

-decomposition of, with alkalis, 

Psoo., 1888, U7. 

— -magnetic rotatojy power of, 

Pbans,, 687. 

< Ethenylamidocumyl mercaptan, 772. 
Ethenylanoddodimethylanhine mercap¬ 
tan, 775. 

Ethenylamido-xylyl mercaptan, 772, 

^ Ethenylorthoetlwlphenylenediamine, 
600. 

Ethereal oils, colour reactions of, 802. 
salts, fat^ a-brominated or cs-chlo- 
‘rinated, action of potassium cyanide 
on, 377. 

-- solutions, separation of, 6om 

aqueous liquids, 1086. 
Ethoxyazobenzenesulphonio aoi^ 268. 
Ethoxycinnamylhydantotn bromide,706. 
Ethoxy diohlorhydroxyquinoline, 61. 
Ethoxydinitrodiphenylamine, 773. 
Ethoxydiphenylsulphonio acid, diamido-, 
258. 

Ethoxy ethylamine, 1066. 
Ethoxyethylbenzamide, 1065, 
Ethoxy- 7 -hydroxyquinoline, a-, 619, 
Ethoxylutidine, 620. 
Ethoxymethylaniline, para-, 1012. 
Ethoxyphenylglycine, para-, 1011, 
Ethoxyphenylimidodiaoelic acid^ para-, 
ethoxyaniUde, of, 1012. 
Ethoxy-a-pyridonedioarboxylic acid, 
861. 

Ethyl, acetoacetate and pyruvic acid, 
condensation of, 693. 

——-and quinone, oondensafcioa- 

produofc of, 42. 


Ethyl acetoacetate and succinic acid, 
condensation of, 592. 

-chlorinated, action of thio- 

. cyanates and thiocarbamide on, 725. 

-. chlorination of, 1056. 

---- chlorine-derivatives of, 122. 

-- condensations of a-diketones 

with, Peoo., 1888,114. 

-— acetocyanacetate, derivatives of, 
1141. 

-acetosodacetate. See Ethyl sod- 

acetoacetate. 

-acetylacetonedicarboxylate, 377. 

-acetyladipate, Pboo., 142. 

-^^tylbenzila^ 999. 

—««Hko 1, heat^ndnctivity of mix- 
tin^^f, with water, 459. 

--influence of, on metabolism 

in man, 288. 

-rdtro-, 366. 

-allopbanylglycollate, 394, 964. 

-allophanyl-a-lactate, 394,964. ' 

—— allophanyltartrate, 965. 

-amidomethylthiazolecarboxylato, 

725. 

-amidopropionate, 376. 

-amidovalerate hydrpchloride, 961. 

^— amyl ketone, 227.' 

-a-anilidobutyrate, 1013, 

-a-anilidopropionate, 1012, 

—— anilidosuccinate, 1064. 

— anisate, melting point of, Teaits,, 
651. ' 

-—" antidimethylsuccinate, 490. 

-a-aspartate, 382. 

-jS-aspartate, 381. 

--aspartates, constitution of, 383. 

— azoxypropionate, 376. 

—- benzilate, 885. 

-benzophenylhydrazinepyruvate, 

Teans., 616. 

-benzoylacetate and succinic aoidj 

. condensation of,, 594. 

—— jS-benzoyl-a-ethylisosuccinate, 267; 

-- benzylcyanosuccinate, 708. 

-benzylbutenyltricarboxyiate, 959. 

-«-bromacetate, action of potassium 

cyanide on, 377- 

-bromodinitrophenylacetoacetate, 

781. 

-- bromodinitrophenylmalonate, 880. 

--bromofumarate, action of potas- 

sium ethoxide on, 376, 

——- bromisovalerate, action of silver 
on, 372. 

-bromomaleate, action of potassium 

ethoxide on, 376. 

-a-bromopropionate, action Of potas¬ 
sium cyanide on, 

-bromopropionatc, action of silver 

ony37l, . , ' . 
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Et}iyleliloroBaplitlialenesT3lp}ioTQate,155. 

-cinchonate, 1017, 

—^ einnamate, polymerisation of, 
1196. 

-cinnamyldietbacefcate, Teaks., 38. 

—— cocaylbenzoylliydroxyacetate, 420. 

— cumylacetoaoetate, 1183. 

-cumylmaionate, 1182. 

-cyanide, polymeride of, 114. 

--products of the polymerisa¬ 
tion of, 841. 

-cyanohenzylacetoacetate (ortho-), 

1172. 

-cyanomalonate,*858. 

— " a-cyanopropionate, 122. 

-cyanosuccinate, 377. 

——-synthesis by means of, 688. 

-- diaeetosucoinate, deriTatiyes of, 385, 

-hydrolysis of, 385. 

-aa'-diacetyl^pate, Pboc., 141. 

-aw-diacetyleaproate, Teaks., 333. 

— action of alcoholic ammonia on, 
Teaks., 339. 

-- diallylmaionate, 124. 

—— diazoaeetate, constitution of, 686. 

-ow-dibenzoylcaproate, Teaks., 347. 

-a^-dibromobutyrate, 686. 

-- dibromhydrocinnamate, melting 

point of, 878. 

— dibromoketipate, 491, 

— dibromosuccinate, action of potas¬ 
sium ethoxide on, 376. 

-dichioracetate, action of, on barium 

thiocyanate, 727. 

-dicyanobenzylacetoaoetate, 

(ortho-), 1172. 

— dicyanobenzyhnalonate (ortho-), 
1172. 

-diethylcyanosuccinate, 377. 

- dihydroxypropionate, 376. 

-— dihydroxyquinonediearboxylate 
and its hydro-derivatiyes, 878. 

diimidodiacetyladipate, Peoo., 141, 

-diketohexamethylenetetracarboxyl- 

ate, para-, deriyatiyes of, 509. 

—— dimethylacetylpyrrolinecarhoxyl- 
ate, 57. , 

—— dimethylthiazolecarboxylate, 724. 

-dinitrbmetamethylphenylaeetate, 

, 255. 

-—" dipbenylanilidoacetate, 885. 

-diphenylchloraoetate, 999. 

—— diphenylcyanoacetate, 999. 

-aa-diphenyifurfuran-j8-earboxylate, 

. 148. 

-diphenylhydrazinedfecetyladipate, 

Peoo., 141. 

-- i3-diphenylimidolactate, 253-, 

— jS-diphenyllactate, 253. 

— diphenylmethanecarhamate, 261. 
-diphenylpyrroline-/3-carboxylate, 

148. 
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Ethyl ether, products of the slow com¬ 
bustion of, 579. 

-ethoxycaprylate, 872. 

—— o-ethoxy-y-hydroxy-jS-quinoline- 
carboxylate, 619. 

-ethoxy-a-pyronedicarboxylate, 

860. 

-jS-ethoxyquartenylate, 488. 

-ethylaeetocyanacetate, 1141. 

-ethylcyanosuccinate, 677. 

-- etbylenediamidoformate and its 

nitro-deriyatiyes, 125. 

-ethylethenTltricarboxylate, 688. 

-fluonde, 363. 

* -hippurate, action of sodium ©thox- 

ide on, 1210. 

—- hydrogen carbuyate, 693. 

-methronate, 592. 

- 7 -truxillate, 1194. 

-hydrotrideeyllutidinedioarboxylate, 

hydroxyphenylacetate (para-), 
1173, 

-isobutyrate, action of sodium on, 
372. 

-isocarbopyrotritartrate, 385. 

-isocyanurate, vapour density of, at 

different temperatures, 1128. 

— isopropenyl ether, 360. 

—- malonate, action of jdlyl iodide and 
zinc on, 124. 

-action of ethyl iodide and 

zinc on, 958. 

-metikanetetraearboxylate, 377. 

-methenyltricarboxylate, 377. 

-methylbutenyltricarboxylate, 959. 

-methylcyanoacetoacetate, 1142, 

-methyloyanosuccinate, 588. 

-methyldehydroheionecarboxylate, 

preparation of, Teaks., 331. 

-a-methyl-ato-diacelylcaproate, 

Teaks., 345- 

-methyldihydxopentenediearboxyi- 

ate, Peoo., 142. 

-methylchhydropentetiemethylke- 

tonecarboxylate, Peoo., 142. 

—— nitrate, magnetic rotatory power of. 
Teaks., 682. , 

-’ nitrobenzoylmalonate, ortho^, 

quinoline-deriyatives from, 519, 

* -nitiobenzylcarbamate (para-), 982. 

-hitromalonate, 1143. 

-«-nitro8obutyrate, 1140. 

-oxalosucoinate, 767. 

-— oximidosuoeinate, 883. 

-pentachbracetoacetate, 123. 

perthioeyanate, 228. , 

-phenaoylbenzoylacetate, deriyativea 

of, 147. 

-phenacylethylmalonate, 257. 

—— phenanthroxylene-acetoacetate, re¬ 
actions of, Peoo., 1888,114. 
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Ethyl phenylamidocrotonafce, action of 
methyl iodide on, 608, 

— phenylcyanopyrurate, 990. 

-phenylhydrazineacetylacrylate, 49. 

-phenylimidodiacetate anilide, 1014. 

— phthalate, action of ethyl propion¬ 
ate on,1068. 

- propionate, action of, on ethyl 

phthalate, 1068. 

-propylcyanosncdnate, 588. 

-pseudocnmylcarbamate, 241. 

-qninonediimidotetracarboxylate, 

509. 

-quinonedioximecarbosylate, 872. 

-salicyl aldehyde, melting point of, 

Teans., 551. 

-selenocyanacetoaeetate, 726. 

- Bodacetoacetate, action of ethyl 

chlorocarbonate on, 375, 377. 

-action of orthocyanobenzyl 

chloride on, 1172. 

■ - sodium carbamate, action of iodine 

on, 363. 

— sodomalonate, action of ethyl chio- 
rocarbonate on, 375, 377. 

- action of orthocyanobenzyl 

chloride on, 1172. 

— sodophenylsulphoneacetate, action 
of heat on, 994. 

——— behaviour of alhyl-halogen 
compounds with, 994. 

■ -Bodoquinoltetocarboxylate, 509. 

— succinosuccinate, action of phos¬ 
phoric chloride on, 1179. 

—' sulphaminebenzoate (ortho-), 992. 

- sulphide, platinum-derivatives of, 

230. 

--tartrate, action of potassium eth- 

oxide on, 376. 

— tetrabromoketipate, 491. 

—— tetrachloracetoacetate, 123. 

— tetraphenylsuceinate, 999. 

— ^-thiopbenyllevulinate, 489. 

—- triazoacetate, 370. 

— tridecyllutidinedicarboxylate, 

1017. 

vinyl carbinol, oxidation of, 231. 
Ethylamine arsenious bromide, 211. 

--brom-, 1134. 

-and its derivatives, 848. 

~ hydrochloride, magnetic rotatory 
power of, Teans., 713. 

magnetic rotatory power of, 
Tbaists., 690, 729. 

-properties of, 688. 

Ethylaniline, dinitro-, 600. 

—-- orthamido, 600. 

- orthonitro-, and its derivatives, 

600. 

Ethylasparagine, J3-, 691. 
Ethylbenzaldioximes, a- and J8-, 607. 
Ethylbenzamide, ^-brom-, 1134. 


Ethylbenzene, dispersive power of, 805i 
Ethylbenzhydroxamic acids, 1064. 
Ethylbenzoic acid, meta-, 89. 

Ethylbenzyl cyanide, 697. 
Ethylbenzylaniline, 606. 
Ethylbenzylthiocarbamide, Teaits., 300. 
Ethyl-jS-chlorotetracrylic acid, a-, 488. 
Ethylcinnamaldehyde, metanitro-a-, 
984. 

Ethylcinnamylhydantoin, 706. 
Ethyl-a-cyanethyl ketone, 842, 
Ethyldimethylhydroxypyrimidine, 

1007. 

Ethyldimetbylindole [1^ : j 3'], 259. - 
Ethyldiphenyl tricyanide, 697. 

Ethylene bases, 1166. 

-cyanide, preparation of, 227. 

- nitrate, magnetic rotatory power 

of, Teans., 684, 726. 

-solidifying point of, 821. 

Ethylene-\|/-carbanude, 849. 
Etbylenediamine, action of, on acetyh 
acetone, 851. 

-action of, on succinic acid, TEANSr, 

10 , 

Ethylenediamineluteocobalt chloride, 
352. 

Ethylenedinitroearbamide, 126. +~ 

Ethylenedinitrurelne, 126. 
Ethylenedisuccinamic acid, Teaks., 12.‘ 
Ethylenedisuccinimide, TEA3;rs., 11. 
Ethylene-?f"methylthiocarbamide, 848. 
Ethylenephenylenediamine, 1166. 
Ethylenephenylhydraziue, a-, 138. 
Ethylenequinoline, 528. 
Ethylenequinolinequinaldine, 528. 
Ethylene-'^/z-thiocarbamide, 848, 
Ethylfumaramic acid, 591. 
Ethylfiimarimide, 590. 
Ethylhexadecylamine, 689. 
Ethylhexadecylammonium iodide, 689. 
Ethylidenediethoxyphenyl, 862. 
Ethylidenedimet-hoxyphenyl, 862, 
Ethylidenedimethylsulphone, 1232. 
Ethylindene, amido-, 984. 
Ethylisobutylhydantoln, 706. 
Ethylmalonic acid, thermochemistry of, 
1097. 

Ethylmetanitraniline, action of diazo- 
tised parabromaniline on, Teaks., 
428. 

Ethylmethylamine, 1018. 
Ethylmethylethylsulphine platinochlo- 
ride, 115. 

Ethylmethylhydro^pyrimidine, 1007. 
Ethylmethylpyrimidme, 1007. 
Ethylmethylsuccinio acid, symmetrical, 
959, 

Ethylnitramine, 492. 
Ethylorthamidophenol, chlor-, 1220. ^ - 
Ethylorthotolylpyrazohwumonium 
iodide, 1217. 
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Ethyloxalylacetylbenzatnidine, 1009. 

Ethylparabromanilme, action ot diazo- 
tised nxetanitranilme on, Oceans., 
428. 

- action of diazotised paranitrani- 

line on, Teans., 423, 

EtbylparanitraniUne, action of diazo¬ 
tised parabromaniline on, Teaits., 
423. 

Efchylparatolylpyrazolammonium iodide, 
1216. 

Ethylphenylacetic acid, 597. 

Etbylpbenylbydroxypyriniidine, 1007. 

Ethylplienylsemitbiocarbazide, Teaits., 
302. 

EtbylpMbalimide, 141. 

-brom-, preparation of, 870. 

Etbyipbthalimidine, 141. 

Ethylpiperidylthiocarbamide, Teans., 
624. 

Etliylpyriinidine, dicbloronitro-, 1007. 

Ethyl-a-stilbazole, jS-, and its derivatives, 
163, 901. 

Ethylsuceinie acid, tbermocbemistry of, 
109. 

Ethyl-a-tetraliydronaphtbylamine, 891. 

-bydrochioride, paranitroso-, 892. 

Ethyl-js-tetrahydronaphthylamine [aE- 
cyclio], 888. 

— [aromatic], 890. 

Ethyltetrapbenylpyrroline, 623. 

Ethyltriphenyipyrrolineearboxylate, 

149, 

Ethyluretbane, infltience of, on diges¬ 
tion, 533. 

Eucalyptus oil, spontaneous oxidation 
of 616. 

Eudidymite, 219. 

Eudiometer, new form of, 301. 

Euxantbone, synthesis and constitution 
of, 886. 

Evaporation, influence of temperature 
on, 461. 

--rapid method of, in analysis, 1246. 

Exalgine, 704. 

Expansion by heat of salt solutions, 
329. 

Explosions, gaseous, imperfect combus¬ 
tion in, ^7. 


F, 

Faraday lecture, Teaists., 634. 

Fassaite, a new pseudomorph of, 23. 
Fat, beef, in lard, 669. 

—— butter-, nature of, Peog,, 5. ' 

- — estimation of, in linseed-cake, 
1250. 

-estimation of, in milk, 10S7* 

- formation of, in the organism, 

175. 


Fat, horse, 1076. 

-Sawarri, Peoc., 69. 

-volumetric estimation of, in milk, 

1250. 

Fats, decomposition of, by heating 
under pressure, 586. 

-solid animal and vegetuble,^ com¬ 
position of, 1057. 

-specific gravities of, 801. 

-rentable, 295. 

Febling^ solution, modification in the 
use of, 1036. 

Ferment, fibrin-, nature of, 63. 
Fermentation, alcoholic, formation of 
glycerol in, 579, 1027. 

-of milk, 916. 

-of the juice of the sugar¬ 
cane, 915. 

- of galactose, arabinose, sorbose, 

and other sugars, 480. 

Fermentations, acetous and lactic, in¬ 
fluence of artificial gastric juice on, 
1227. 

Ferments, action of, 566. 

- fate of certain, in the organism, 

178. 

-unorganised, 516. 

Ferric chloride, absorption-spectrum of, 
Peoo., 14. 

-action of, on lead sulphide, 

947. 

-and potassium iodide, reac¬ 
tion between, 1113. 

-compounds of, with nitric* 

oxide and nitric peroxide, 834. 

-metaphosphate, 757. 

-orthotitanate, 948. 

-potassium thiocyanates, 1129. 

-sulphate, reduction of In volume¬ 
tric analysis, 1248. 

Ferricyanides, 950. 

Ferrous hydroxide, crystallised, 1116. 

- sulphate, action of, on various 

soils, 436. 

Fescue, various leaved, analyses of, 
1078—1082. 

JFes^tica hetero^hyllaj analyses of, 1078— 
1082. 

Fevers, infectious, relation of ptomaines 
to, 1026. 

Fibrin, action of saline solutions on, 
787. 

- products of tbe action of super¬ 
heated steam on, 910. 

Fibrin-ferment, nature of, 63# 

FichteUte, 614, 7l4. 

Field experiments at 0-rignon in 1888, 
541. 

Field newly laid down to permanent 
grass, history of a, 920, 

Filicie acid, 54, 276. 

—-—^ constitution of, 615# 
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Filicic aedd, derivatives of, 64, 

Fiorin, analyses of, 1078-1083. 

Fire, coal, blue flame produced by 
sodium chloride in a, 336. 

Fish guano, manuring "with, 647. 

Flame, blue, produced by sodium chlo¬ 
ride in a coal fire, 336. 

Flashing point of mineral oils, causes 
influencing, 82. 

Flask for distilling frothing liquids in a 
vacuum, Tbaks., 359. 

Flax, constituents of, JPeoc., 155. 

-fibre, chemistry of, 742. 

Fluocerite from Osterby, 765. 
Fluorammonium-molybdio anhydride, 

Fluorene perhydride, 720. 
FluorenecarboxyHc acid, ortho-, 145. 
Fluorescein, 246. 

Fluorescence, change of, with concentra¬ 
tion, 553. 

. . evidence afforded by, of the decom¬ 
position of molecular-groups in solu¬ 
tions, 554. 

Fluorescent mixtures, chromium and 
manganese in, 2. 

Fluorine and hydrogen, heat of com¬ 
bination of, 1096. 

. . compounds of vanadium, and its 

analogues, 1123. 

*— estimation of, in substances decom¬ 
posable by sulphuric acid and especi¬ 
ally in natural phosphates, 74 
♦ Foetal tissues, amount of iron in, 789. 
Food, influence on the composition 
. of butter, 1023. 

— of larval bees, 1022. 

Foods, composition and digestibility of 
some, 913. 

-&c., detection of cochineal in, 324. 

— estimation of manganese in, 188. 
Forage crops, growth of, at Qrignon in 

1888, 542. 

Formaldehyde and ammonia, formation 
of nitrous and nitric acids from, in 
the saliva, 1228. 

--estimation of, 1036,1250. 

—— estimation' of, by titrating with 
ammonia, 1250. 

— formation of acrose from, 483, 

-formation of saccharoses from, 581. 

— r61© of, in the assimilation of 
plants, 640. 

synthetical formation of, 766. 
Formamidoparatolme acid, ortho-, 1066. 
Formic acid, concentrated, preparation 
of, 965. 

Fonnonitrile, heats of oomhustion and 
formation of, 812, 

Formosa, 584. 

Formylphenylhydrazihe, 242, 

; 248* ' ' 


Francein from 1:3:4: 5-tetrachloro- 
benzene, 970, 

Frangulin, 69. 

]BVeezmg point, apparatus for deter¬ 
mining the reduction of, 336. 

- - determination of the latent 

, heat of fusion from the reduction of 
the, 666. 

-— molecular lowering of the, of 

benzene and phenols, 101. 

-of sodium, lowering of, by the 

addition of other metals, Tbans., 666. 

-— reduction of, osmotic pressure 

and electrical conductivity, relation 
between, 668. 

-points of solutions, law of, Peoo., 

149. 

-mechanical, oliemioal, 

and physical lowering of, Peoc., 150, 
151. 

—-of sulphuric acid solutions, 

Peoc., 106. 

-Eaoult’s law of, 565, 566. 

FrifUlaria imperialism 284. 

Fruit and beet syrups, discrimiuatiou 
1089. 

Fruits from the Southern States, 4$4. 
Fumarie acid and maleic acid, isomerism 
of, 124. 

- —— conversion of into maleic 

acid, 1146. . 

-ethereal salts of, 287. - 

—- — molecular refraction of, 198* 

--thermochemistry of, X097. 

Fungi, colouring matters of, 919. 

—— saccharine substances in, 740. 
Furfuraldehyde, metabolism of, in fowls, 
289. 

- preparation of, from jute fibrei, 

Teans., 209. 

-reactions, 449. 

Ftafuran-6“Sulphondo acid, act-dibromo-, 
386. 

Furfurine, reduction of, 1192. 

Fusel oil, estimation of, in spirits, 190, 
654. 

Fusion, latent heat of, determination of 
from the reduction of the freezing 
point, 666. 


G. 

(Xadolmite, 219. 

Gadolinium, 455. 

Gaduine, 176. 

Galactose, estimation of, 1089. 

-— fermentation of, 480. 

-molecular weight of, Teans., 463. 

Galactosecarhoxylic acid, oxidation of 
689. , 

Galaotbsone, 484* 
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(jltilena, actioii of ferric cMoride on, 
947 - 

G-aJlic acid, tests for, 447. 

-- thennocliemistry of, 1096. 

Gallmm, molecular weight of, Teaks., 
531, 533. 

GulTanio circuit, production of the cur¬ 
rent in, 556. 

* - element, chemical theoiy of, 456. 

— polarisation in the formation of 
persulphuric acid, 1041. 

Gas analysis, 185. 

---jjy Bunsen*s method, kaolin 

balls for, 544. 

-technical, 924. 

- coal-, estimation of benzene in, 

190,1036. 

^appearing in a reaction, appa¬ 
ratus for estimating, 300. 

-generator with constant removal of 

the exhausted solutions, 1048. 

--heating, 751. 

-wood-petroleum, action of sulpha 

uric and hydrochloric acids on, 187. 
Gaseous exchanges in plants, blood 
pigment as a gauge of, 182. 

Gases, action of, on the development of 
micro-organisms, 788. 

- atmospheric, absorptive power of 
water for, 935. 

—— behaviour of, in relation to Boyle’s 
law at low pressures, 98. 

-composition of, lecture experiments 

on, 567. 

--compr^sibiliiy of, 95. 

-dissolved in water, volumetric esti¬ 
mation of, 1034. 

-electrolytic method of liquefjing, 

7, 

evolution of, from homogeneous 
liquids, 94. 

-imperfect combustion in explosions 

of, 337- 

in plants, variation of, 641. 

-- lecture ex]^riment on the volu¬ 
metric composition of, 336. 

• -mixed, behavionr of at high pres¬ 

sures, 96. 

--liquefaction of, 97. 

— occluded, effect of, on the thermo¬ 
electric properties of compounds, 
92. 

• occlusion of, by electrolytic copper, 
946. 

— solubility of, 670, 

--specific heats of, at constant vol¬ 
ume, 459. 

Gasometry, graduation of tubes for, 
301. 

Gastric juice, artificial, influence of, on 
the acetous and lactic fementarions, 
1227. 


Gastric juice, estimation of free hydro¬ 
chloric acid in, 302,1242. 

■ ■ " — free hydrochloric acid in, 

734. 

-influence of chlorides on the 

composition of, 1227. 

-of crayfish, 534. 

Gehienite in a furnace slag, 681. 

-pseudomorphs of grossular after, 

24. 

Gelatin, electrical conductivity of solu¬ 
tions of zinc sulphate containing, 
809. 

-oxidation of, with potassium per¬ 
manganate, 629. 

Geology of the district of Ri6an, 357. 
Germanium, detection of small quanti¬ 
ties of, 78. 

Germination, influence of carbonic oxide 
on, 645, 739. 

Glass, analysis of, 1246. 

-arsenic in, 341. 

— solubility of, in water, 828. 

-testing, by colom* reactions, 549. 

Gluconic aoid, preparation of, 857. 

-reduction of, 1149. 

Glucose, action of chloral on, 845. 
Glucoses, constitution of, 82. 

Glucosone methylphenylhydrazone, 484. 
Glueosyringic acid, 159. 
Glucosyringinaldehyde, 159. 

Glutaric acid, behaviour of, on heating, 
690. 

---specific heat of, 93, 94. 

— - - thermochemistry of, 1097. 

-mtrile, heats of combustion and 

formation of, 812. 

Gluten and its presence in wheat grain, 
296. 

-chemistry of, 910. 

-in wheat, 740, 919. 

Qlyceria fiuitms, analyses of, 1078- 
1082. 

Glyceric acid, preparation of, Peoc., 14, 
Glycerides, fatty, stability of, 1130, 

. - of butter fat, Beoo., 5. 

Glycerol, amount of, in the residuary 
liquors of brandy distillation, 736. 

—^— and alcohol formed in trines, in¬ 
fluence of salicylic acid on the pro¬ 
portions of, 433. 

-—— estimatiisf of, in crude glycerol, 
748.- 

-- estimation of, in the residuary 

liquors of brandy distillation, 735. 

— . estimation of, in wine, 446. 

-- formation of, in alcoholic fermenta¬ 
tion, 679,1027, 

-- isotonic coefficient of, 9. 

—^— nitro-, magnetic rotatory power of, 
Teaks., 685,726. 

— nutritive value of, 7^6* 
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Glycerol, oxidation of, 478» 

G-lycine anhydrides, substituted, 708. 
G-lycocine, preparation of, 590. 
Glycocine-deriyative of a-thiophenie 
acid, 339. 

01ycocine-derivatives, 143. 
Q-lycocineplithaloylic acid, 590. 

0-lycogen. amount of, in the liver, 174. 

— formation of, from carbohydrates, 
681. 

— formation of, in the organism, 174. 

— in diabetic urine, 65, 293. 

-in muscle after section of its nerve 

and its tendon, 64. 

-in the muscles, effect of muscular 

wort on, 428. 

-influence of starvation on the, of 

the liver and muscles, 427. 

-of muscle, source of, 428. 

O-lycogenesis in icterus, 1233. 

G-lycol, compound of chloral with, 689. 

— compound of monosodium glycol 
with, 367. 

—:— monosodium, alcoholates of, 562. 

-nitro-, magnetic rotatory power o£, 

Tbans., 684, 726. 

Glycollic acid in suint, 178. 
01yoolyldibromorthotoluidide, 135. 
G-lyeolyldiethoxyanilide, 1012, 
Q-lyeuronie acid, derivatives of, 377. 

- anhydride, 378. 

Q-lyoxalbutyhne, 119, 

G-lyoxaline, isomeride of, 1214. 
Q-lyoxalisobutyline, 120. 
Glyoxylcyanide-a-hydrazonei 47. 
Gtlyoxylcyanide-aw-hydrazoxime, 48. 
Q-lyoxylcyanide-a-methylphenylhydr- 
azone, 49. 

Q-lyoxylcyanide-osazone, 47. 
Q“lyoxylcyanide*o8otetrazone, 48, 

Gold, action of silicon on, 1125. 

—— alluvial, genesis of, 835. 

-- and silver, estimation of, in potas¬ 
sium cyanide solutions containing 
them, 189. 

——' effect of, on the freezing point of 
sodium, Tbans., 668, 

—— fine, errors in the assay of, 798. 

-molecular weight of^ Teaks., 533, 

583. 

—— sodium alloys, properties of. 

Teaks., 670. 

Gramme®, source of the nitrogen of, 
640. 

Ghfammatite from Ifordmarken, 221. 
Granites from Bi5an, 857. 

Graphite from various metals* 843. 
Grass, history of a field newly laid down 
to permanent, 910. 

Grasses, nutritive value and produce of, 

- 1077. 

Grease,, analysis of, 831t 


Grossular, pseudomorphs of, after 
Gehlenite, 24. 

Guaiacolphthalein, 1153. 

Guaiacum resin, action of ozone on, 
900. 

Guanine, amount of in various organs, 
and in fresh and fermented yeast, 
791. 

--estimation of, 790. 

-in the excrement of spiders, 430. 

,Guano, bat’s, from Cuba, 436. 

-fish, manuring with, 647. 

Guanyl carbamide, prepai*ation of, 951. 
Gum, animal, in normm urine, 293. 

-from Araucarias, 1236. 

-wood-, 847. 

Gums, examination of, 322. 

Gun-cotton, estimation of calcium and 
nmgnesium in, 1032. 

Gymnemic acid, 723; 

Gypsum and anhydrite, relative rates of 
(ibsolution of, 466. 

-solubility of, 16. 


H, 

Hffimoglobin, amount of, in the blood 
during inanition, 531. 

-and its derivatives in the bile? 

1231. 

-—and protoplasm, reciprocal action 
between, 629. 

—— carbonic oxide-, behaviour of, 788. 

-crystallised, 1223. 

-in blood passing to and from the 

liver and spleen, 1023. 

-reduced, 530. ' 

Halogen mercuric acids, 1049. 

-oxy-acids, products of the decom¬ 
position of the salts of, by heat, 338. 

--— «.— rate of decomposition of 

the salts of, by heat, 338. 

-salts, double, constitution of, 934. 

Halogens, influence of, on the action of 
halogens on aromatic compounds, 240. 
Hanksite, occurrence of in California, 
471. 

Harmaline, 731, 

Harmalol, 730. 

Harmine, 730. 

Harmolic acid, 731. 

Heart, effect of carbohydrates on the 
aolion of the, 1023, 

-reduction of oxyhffimoglobm in, 

1225. 

Heat, atomic, of chromium, 1121. 

-conducrivity of mercury vapour 

for, 559. 

-conductivity of mixtreres of ethyl 

alcohol and water, 459. 
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Heat, dilatation of salt solutions by, 204. 
-isotherms of a mixture of sulphur¬ 
ous and carbonic anhydrides, 750. 

-latent, of fusion, determination of, 

from the reduction of the freezing 
point, 666. 

-of Taporisation, 813. 

-of combination of hydrogen with 

fluorine, 1096. 

-of combustion, 814. 

---of acids of the oxalic and 

lactic series, 5- 

- of acids of the aromatic series, 

1096. 

-of benzene and other aromatic 

hydrocarbons, 1042. 

-of camphoric acids, 6. 

——-of camphors and borneols, 328. 

--— of carbon, 811. 

-of metaldehyde, erythrol, and 

tricarballylic acid, 668. 

-^-of some organic substances, 5. 

-of stilbene and the nono¬ 
naphthenes, 460. 

-of terpilene, terpin hydrate, 

and terpin, 328. 

--of dissociation of electrolytes, 1044. 

— of dissolution of anhydrous lithium 
bromide, 1098. 

•-of anhydrous lithium iodide, 

329. 

--of hydrated metalHc salts, 

chlorides, 1043. 

-— of sulphuric acid, Peoo., 88. 

--— of formation of alkaline carbonates 
in very dilute solution, 810. 

-of aniline dichromate, 562, 

---of antimony hydride, 666. 

-— of benzene and other aroma¬ 
tic hydrocarbons, 1042. 

— -— of hydrated metaUie chlor¬ 

ides, 1043. 

— -of hyponitrites, 930. 

-— Qf sorbic, terebic, cinnamic^ 

and atropic acids, 460. 

-- of neutralisation of amines and 

alkalis, 811. 

-- of malonic acid, 857. 

- of sulphuric acid, Teans., 

323, 

- specific,of gases at constant volume, 
439, 

- of mercury, variation of with 
temperature, 750. 

• of saline solutions, 4- 

• of sea water of different den^ 
sities, 666. 

-of some solid organic com¬ 
pounds, 92. 

Heating by gas, 751. 

Heats of combustion and formation of 
cyano- and nitro-oamphors, 1098. 
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Heats of combustion and formation of 
nitriles, 812. 

-- of organic compounds, 

1096,1097, 

-of dissolution and neutralisation of 

phenylenediamines, 1099. 

- of formation and dissolution of 

barium malonates, 958. 

-specific, at high temperatures. 4. 

Sedera helix, constituents of, 294. 
Hederaglucoside, 294. 

Hemipinic acid, 167. 

Heptadecylene, 1126. 

Heptine from perseitol, 361, 
Heptylbenzyl cyanide, 862. 

Semiaria hirsuta, constituents of, 
1003. 

Hemiarin, 1003. 

Hexabenzoylmannitol, 1152, 
Hexadecylamine, conversion of palmito- 
nitrile into, 688. 

Hexadecylpheneto’il, 129. 
Hexahydroterephthalic acids, 1176, 
1178. 

Hexahydroxyanthraquinone, dichlor-, 
405. 

Hexamethylhenzcne, heats of combus¬ 
tion and formation of, 1042. 
Hexamethylenamine, action of nitrous 
acid on, 33. 

-dibromide, 579. 

Hexamethylene, paradiamido-, 1147. 
Hexamethylenedicyanhydrin, 3148, 
Hexamethylphloroglucinol, 1153. 
Hexamethyltriamidodinaphthylphenyl- 
methane, 151. 

Hexane, diamido-, and its derivatives, 
976. 

Hexaoxymethylene peroxide, 579. 
Hexaoxymethylenediamine, 679. 
Hexethylbenzene, 41. 
Hexethyltriketohexamethylene, 247. 
Hexyl alcohol, sulphouic acid of, 121. 

-iodide, from sorbite, 841. 

Hexylacetylene, formation of from me- 
thylvalerylacetylene, 950. 

Hexylbenzyl cyanide, 862. 
HexyldeoxybenzoYn, 612. 

Hexyldiphenyl tricyanide, 698. 

Hexylene oxide, 839. 

Hexylerythrols, 226. 

Hippuramide, 286. 

Hippurie acid, action of phthalio an¬ 
hydride on, 708. 

-—action of sodium hypobromite 

on, 139. ' 

Hippuroflavin, 252. 

Hjelmite, 219. 

Homoanthranilic acid, meta-, 1065. 
Homomethylsalicylonitrile, 499. 
Homo-orthophthalic acid, 266. 
Homophthalopropylimide, 256. 
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Homopterocarpin from red sandal iprood, 
X60. 

Hornblende from ^fordmarken, 221, 
Horse, change of substance in the, at 
rest and at work, 911. 

-fat, 1076. 

-sugar contents of the stomach of, 

176. 

Humic acid, 285. 

Humous substances, 285. 

Hungarian forage grass, analyses of, 
1078—1082. 

Hyalotekite from L&ngban, 219. 
Hydantoln, nitro-, action of water on, 
125. 

Hydantoins, 704. 

Hydra, digestion in, 287. 

Hydrargillite, 220. 

Hydrastaldehyde, 1221. 

Hydrastic acid, 1220. 

Hydrastine, 627, 908,1220, 1221, 

-constitution of, 1222. 

Hydrastinic acid, 908,1220. 
Hydrastinine, constitution of, 1222. 

— oxidation of, 627. 

Hydration versus electrolytic dissocia¬ 
tion, 1099. 

Hydratroj>amide, 596. 

Hydratropic acid, preparation of, 596. 
Hydratroponitrile, 596. 

Hydrazine hydrate, 340. 

— -constitution of, 587. 

--.hydrochlorides, 340. 

--salts, 340, 

'—— sulphate, 340. 
Hydrazinebehzenedisulphonic acid, 
meta-, 397. 

_-para-, 398. 

Hydrazinebenzeneparasuiphomc acid, 
orthamido- and orthonitro-, 881. 
Hydrazinebenzenesulphonic acid, meta-, 
897. 

Hydrazinedibromobenz^esulphonic 
acid, 398. 

. Hydrazines, action of chloroform and 
alcoholic potash on, Tuans., 242. * 
condensation-products of, withi 
aldehydes, 393. 

UDsy mmetrioal secondaiy aroihatic, 
containing unsaturated alcohol radi¬ 
cles, 1161. 

Hydrazobenzene, dinitro-, 1160. 

■r— trinitro-, conversion of,into nitroso- 
dinitroazobenzene, 977. 
Kydrazobenzenedisulphonic acid, 399. 
Hycirazometaxylene, symmetrical and 
unsymmetrical, 186- 
Hydrazonepyruvic acid hydrazide, 36. 
Hydrazones, reduction of, 975. 
Hydrazoparaxylene, 136. 
Hydrazortho-xylene, consecutive, 135. 
Hydxazo^tho-xy lene, unsymmetrical,136* 


Hydrazoximes, 47. 

Hydrindene, tri-isonitroso-, 1067. 
Hydrindone, a-, 1172. 

-dibrom-, 1173. 

Hydrindoneoxime, a-, 1172. 

Hydriodic acid, magnetic rotatory power 
of, Teaks., 708, 739. 
Hydrobenzamide, action of amines on, 
132. 

Hydrobromic acid, magnetic rotatory 
power of, Teaks., 706, 739. 
Hydrocarbon, 575. 

Hydrocarbons, heavy, estimation of, 924. 

- higher aromatic, perbydrides of, 

719, 

-of the allylene series, 840. 

-of the 0„H2 »—2 series, 839. 

-of the dietbylene series, 839. 

— soHd in plants, 68. 
Hydrocarbost^Ucarboxylic acid, 1182. 
Hydrocerusite, artificial production and 
composition of, 21. 

Hydrochloric acid, action of, on the 
decomposition of chlorine-water by 
light, 1093 

-L aqueous, coefficients of vola¬ 
tility of, 337. 

--coefficient of diffusion of, 1047. 

-diffusion of dilute aqueous 

ammonia into, 1046. 

-free, estimation of, in gaatric 

Juice, 302,1242. , '. 

_ -- estimation of, in tiie 

stomach contents, 302. • 

--- —^— in gastric Juice, 734. 

-^- in solution, correspondence 

between the magnetic rotation and 
the refraction and dispersion b£ light 
by, Teaks., 768. 

-magnetic rotatory power of, 

Teaks., 703, 739. 

Hydrocyanic acid, physiological action 
of, 1282. 

Hydrodiquinoline, 905. 

Hydrofluoric acid, pure aqueous, pre¬ 
paration of, Teaks., 166. 

Hydrogen, absorption of, by metals, 558. 

-and fluorine, heat of combination 

of, 1096. 

- and nitric oxide, action of the 

electric spark on mixtures of, 15. 

--and nitrogen, simultaneous estima¬ 
tion of, 1031. 

-bromide, formation of^ 754. 

-See also HydrobS^mic acid. 

-compressibility of, 8, 562. 

-- Yery^iigh pressures, 8. 

.-critical-density of, 564. 

-critical-pressure of, 564. 

-critical-temperature of, 564, 

-critical-volume of, 564. 

-.ehlaride. See Hyda:oqhh»rip add- 
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Hydrogen fluoride, electrolysis of solu¬ 
tion of, witli carbon electrodes, 559. 

-—— preparation Teaks., 167. 

-- vapour-density of, Teaks., 

163. 

-See also Hydrofluoric acid. 

-iodide, formation of, 754. 

-lecture experiments with, 754. 

- oxidation of, by oxy-acids, 

207. 

-preparation of, 14, 

-See also Hydriodic acid. 

-- occlusion of, 206. 

-oxidation of, to hydrogen peroxide, 

937. 

-p<^^ride and chromic acid, inter¬ 
action of, 350, 468,571. 

-chemically pure, preparation 

of, 101. 

— -estimation of, 301. 

--evaporation of, 941. 

-formation of, &om persul- 

phuric acid. 940. 

— -formation of, on exposure of 

mixtures of ether and water to light, 
Pboo., 134. 

. .naphthylamine as a reagent 

for, in the presence of sodium chlo¬ 
ride, 1242. 

-oxidation of ammonia by, 

939. 

— -oxidation of hydrogen to, 937. 

-use of, in analysis, 546. 

-pr'^paration of^ 465. 

-ration between potential differ¬ 
ence and striking distance in, at dif¬ 
ferent pressures, 806. 

-sulphide apparatus, 14 

-esckoation of, 437,1031- 

-estimation of, in aqueous 

solution, 1031. 

-evolution of, in urine, 432. 

-telluride, 210. 

-unsuccessful attempts to liquefy, 

565. 

Hydrohydrastinine, constitution of,1222. 
Hydroisopropylindole, 260. 
Hydronaphthabenzylamines, 1198. 
Hydropyridio bases, synthesis of, 1073, 
HydroquinoKne, 903. 

HydroterephthaHc acids, 1176. 
Hydroxy-acids, behaviour of, towards 
the alkaJi hydrosulphides, 496. 
Hydroxyammouium nitranilate, 497. 
Hydroiyazelaio acid, 376- 
Hydroxybenzalazine, ortho*', 893. 
HydroxybenzaldehydBphenylhydrazone, 
meta-, 251. 

Hydroxybeuzaldehydephenylhydrazone, 
para-, 252. 

Hydroxybenzaldehydes, monouitrated 
and their methyl-derivatives, 1168, 


Hydroxybenzoic acids, action of iodine 
on, in alkaline solution, 1151. 
-heats of combustion and for¬ 
mation of, 1096. 

Hydroxybenzyl cyanide, para-, prepara¬ 
tion of, 1173. 

Hydroxybenzylamine, 1173. 
Hydroxybenzylidenequinaldine, para-, 
528. 

Hydroxybenzylphthaiimidine, para-, 
983. 

Hydroxyhenzylthiocarbimide, para-, 
1174. 

Hydroxycamphoronic acids, 158. 
HydroxycapryUc acid, 372. 
Hydroxycinchonine and its derivatives, 
906. 

Hydroxycirmamic acids, isomeric, 990, 

-nitro-, 507. 

Hydroxycinuamylhydantoin bromide, 
706. 

Hydroxycresyl methyl ether, 499. 
Hydroxydiethylmetaiiazinecarboxylic 
acid, 686. 

Hydroxy-ay-dimethylquinoline, ortho-, 
524. 

-para-, 526. 

Hydroxydinicrodiphenylainine, 772. 
Hydroxydisulphonaphthoio acid, ct-, 
719. 

Hydroxyethylacetamide picrate, 1134. 
Hydroxyethylaniliue, 12X9. 
Hydroxyethylbenzamide, 1134. 
Hydroxyethyldimethylamine, /3-, 905. 
Hydroxyethylidene-jS-naphthaquinal- 
dine, trichloro-, 527. 
Hydroxyethylmethylamine, 1218. 
Hydroxyethylmethyiorthanisidine, 

1220. 

Hydroxyethylorfchamidophenol, 1219. 
Hydroxyethyiorthanisidine, 1219* 
Hydroxyfluorenecarboxyiic acid, 146. 
Hydroxyhydroquinoxaiines, 280, 
Hydroxylamine, action of, on blood- 
pressure, 630. 

-action of, on ethereal salts, 870- 

—^ action of, on fihiocarbamides, 
1165. 

—— alkyl-derivatives of, 979. 

--benzyl-derivatives of, 500, 703, 

-constitution of, 1064- 

-reactions of, 1163. 

Eydroxylamines, isomeric monosubsti** 
tuted, 607, 609. 

Hydroxylaminesulphonates and their 
conversion into hyponitrites, Teaks., 
760. 

Hydroxymetatoluquinazoline, 5-, 1065. 
Hydroxymefchylconiferin, 159. 
Hydroxymethylconiferyl alcohol, 159. 
Hydroxymethyldiethylmetadiazine, 677. 
-- isonitroso-, 685. 
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Hy droxymeth yldiphenylmetadiazine, 
578. 

Hydroxymethylfcoluquinoxalina, 280. 

Hydroxymyristic aeid^ 956. 

Hydroxy-a-naphtlialiydroxamic acid, jS*, 
87l. 

Hydroxy-jS-naphthaliydroxaimc acid, a-, 
267. 

Hydroxy naphthaquinone anilide, jS-, 
267. 

-jSjS-cMoro-, 268. 

-nitro-, derivatives of, 1X97. 

Hydroxynaphthaquinonecarboxylicaeid, 
chloro-, 153. 

Hydroxynaphtliaquinoneoxiine, 887. 

Hydroxynaphthoic acid, a-, constitution 
of, 615. 

Hydroxynaphtboic acid, 6-, action of 
phosphorus peptachloride on, 514. 

Hydroxy-a-naphthoic acids, chloro- and 
nitro-, 153. 

Hydroxynaphthotrichloride diethyl- 
orthophosphate, 615. 

Hydroxynaphthylphenyl, amido-deriva- 
tives of, Tbans., 124,125. 

Hydroxy-a-naphthylphenylamine, ajS- 
dichloro-^-, 268. 

Hydroxypentene, tetramido-, 770. 

Hydroxyphenylacetamide, para-, 1173* 

Hydroxyphenylacetic acid, para-, deri- 
tives of, 1173. 

llydroxyphenylcarhamide, 894 

Hydroxy-a-phenylcinchonio acid, ortho-, 
410. 

Hydroxyphenyldibenzylmetadiazine, 

684. 

Hydroxy-a-phenylqninoline, ortho-, 
410. 

Hydroxy-oc-piiJecoline, 904. 

Hydroxypropylenediisoamylene, synthe¬ 
sis of, 118. ^ 

Hydroxyquinaldine methiodide, y-, 519. 

Hydroxyquinol, derivatives of, 389. 

Hydroxyquinoline, action of chlorine on, 
60. 

-mono-, di-, and tri-chloro-, 60. 

Hydroxyquinones, behaviour of, mth 
mordants, 869. 

Hydroxysulphonaphthoic acid, 719. 

Hydroxysulphonebenzide, 245. 

Hyiroxyterephthalic acid, reduction- 
products ox, 1180. ^ 

Hydroxytolylcarbamide, w-, 972. 

Hydroxytolylphenylcarbamide, «*>-, 973. 

Hydroxy toiylphenylthiocarbamide, 

973. 

Hydroxytriethylmetadiazine, 684. 

Hydroxytrimethylenediphthalimide, 

486. 

Hydroxytriphenylmetadiazine, 684. 

Hydroxytruxillic acid, 699. 

Hygrine, 732. 


Hyoglycholio acids, a- and /3-, 422. 

Hyoscyamine, and atropine, relations 
between, 167. 

Hypochlorous acid in alkaline solution, 
672. 

Hyponitrites, 944. 

-constitution of, Tbans., 772. 

-conversion of oxyamidosulphonates 

into, Tbans., 760. 

-heat of formation of, 930. 

Hypophosphates, 341. 

Hypophosphites, the molybdate test for, 
548. 

Hypophosphorio acid, 341. 

Hypoxanthine, amount of, in various 
organs and in yeast, 791. 

Hystazarin-compounds, 719. 

-tetracetyloxanthranol, 719. 


I. 

Icterus, 637. 

-glycogenesis in, 1233. 

Imido-group, action of nitric acid on the 
hydrogen of, 1145. 

ImperiaHne and its derivatives, 284. 
Inanition, amount of haemoglobin in the 
blood during, 531. 

Indene, diehlor-, 1178. 
Indene-derivatives, syntbesis of, 984. 
Indigo stem, ash of, 794. , 

Indole from phenylamidoacetic acid, 
1068. 

-- preparation of, 1187. 

-reactions of, 1187. 

Tndole-acetoxime, 3'-, 712. 
Indolecarboxylic acid, 2'-, action of acetic 
anhydride on, 712* 

Indole-derivatives, 259,1187. 

-conversion of pyrroline-deri- 

vatives into, 400. 

Indoles, 259. 

Inulin, combination of, with copper 
oxide, 1133. 

-molecular weight of, Tbans., 463. 

Inversion of cane-sugar by acids, rate of 
change in, 1103. 

Invertin, action of, on cane-sugar, 566. 
Iodides, can the mucous membrane of 
the stomach decompose, 426. 

-interaction of, with copper salts, 

Fboo., 2. 

Iodine chloride, modification of, 102. 

- chlorine, bromine, and cyanogen, 

separation and estimation of, *304. 

-detection of, inorganic compounds, 

796. 

-estimation of, 185,1086. 

-trichloride, 102. , ^ 

—^ vapour-density of, at a white heat, 
674. 
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non-Piisteijce of, 6 ? 8 . 
lodofona, aofaoa of sodinm etlioiide on, 

—— oiyoBcopio behaviour of solutions 
y oenzene and chloroform, 821 . 

^ decomposition and estimation of 
by silver nitrate, 445* 

--mannfaoture of, 1055. 

inolec^r reduction of the freezing 
point of benzene by, 566. 
lodomercuric acid, 1050. 

absolute velocity of the, 1095. 

- ^eetromotive activity of the, 1095. 

^ -tree, m electrolytes, 558. 

Ij^c^uanha, valuation of, 803. 

Indio-ammonium-eompounds, 352. 

iron, absorption of hydrogen bv> 568. 

7 anmunt of, in foetal tissues, 789 . 

- and aluminium, estimation of, in 

ealcium and phosphoric 

- • and naanRanese, separation of, 441 . 
—~ antimonates, 1124 . 

^ ' ^ietection of, in oil, 448. 

detection of minute quantities of, 
Ml minerals, 797* 

* dmsemination of sulphur and 
pb osphorua through masses of, 13. 

, of, in aqueous soda, 105. 

“"77 eJectrochejsnicai effects of magnet- 
ising, 92, 

“-^^stimation of carbon in, 186, 3C)8, 

' ©sthnatian of, in ciyoHtei 927 . 
^estimation of phosphorus in, 76 , 

* estiipation of phosphorus in, in pre¬ 
sence of silicon, 1245 r ^ 

r estimation of sulphur and phos¬ 
phorus m, 648 . ^ 

**■ group, separation c^, from calcium 
and magnesium, 441. 
y indu^ry, analysis of the raw mate- 
mis and products of, 443 .. 

influence of copper on the deter¬ 
mination of, in ferro-alloys,. 798. 

_meth(^ of separating manganese 
and alized metals from, 309. 

-new sulphide of, 677 .' 

-nichel sulphide, 214. 

—~ ores, estimation of titanium knd 
phosphorus in, 189. 

Penokee- 0 ohec series 
of Michigan and Wisconsin, 473 . 

—- periodates, Tbaks,, 149. 

pm, method of rapid evaporation 
tor the esMmation of silicon in, 1246, 
pot^sium cyanogen compound, 
new, 359. s' ^ » 

~ potassium^ thiocyanates, 1129. 
P^^^itation of, by nitroso-^-naph- 

VOh. LYI. 


Iron, precipitation of, by zinc oxide, 442. 
^ relation of, to cobalt, as indicated 
by absnrption-spectra, Peoc., 14. 

■ -spectro-colorimetric estimation of, 
1247. 

■ sulphate, action of concentrated 
sulphuric acid on,. 347 . 

~ ^ ^ee also Ferrous and Ferric. 

Isatinie acid, quinoline-derivatives from, 
412. 

Isatoic acid, metabrom-, 996, 

I— -synthesis of, 996, 

Isatropie acid, 7 -, 732. 

-- acids, 395. 

," 7” ^nd 5-, action of sulphuric 

acid on, 698. 

-anhydride, 7 -, 733. 

*-anhydrides, 395. 

Isatropyl chloride, and 733 . 

poisonous properties of, 

IsatropyleoeaYnes, 5- and 7 -, 733 . 
Isatropylecognines, and 7-, 733 
IsoaJlylene, 29. 

-tetrabromide, 30. 

Isoamylbenzene, amido-, 700. 

-bromination of, 243. 

• 7 — dispersive power of, 805. 
Isoamylbromallylamine, 118 . 
Isoamyldibromopropylamine, 118 . 
Isoarabinic acid, 693. 

Isoaustralene, 616. 

Isobutyl chloride, action of zinc chloride 
presence of hydrogen chloride, 

■ ether, secondary, 477 . 

-tertiary, 477. 

“ fluoride, 364. 

— nitrite, 364. 

~ nitrate, correspondence 

b^ween the magnetic rotation and 
the* refraction and dispersion of light 
by, Teans., 757. ^ 

Tjr " ^gpetic rotatory power of, 
Tuans., 686,727. ^ " 

—^sulphide, platinum compounds of, 

IsobutTlamine, magnetic rotafcoiy power ' 
of, Tbaits., 694; 781,735. 
l 8 obut;ylbenzene, amidobromonitro-, 44 

-- amidonitro-, 43* * 

brom-, 43 . 
dkmido-, 43. 
diamidobromo-, 44. 
dibrom-, 45. , 
dispersive power of, 805. 

— influe^ of light on the bromina- 
non ot, 240* 

metamido-, and its derivatives, 43 
meianitro-, 43. 
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IsobutylbenjBeue, paranaido-, derivatiTes 
* of, 42. 

--paramido-, properties of, 700. 

Isobutyldibromopropylamine, 117- 
Isobutylene cyanide, 959. ' 

IsobutylhydantoTc acid, 706- 
Isobutylhydantojnamidle, 706. 
Isobutylphenol, nitro-, 43. 

Isobutyramide, 381. 

Isobutyric acid, diiodo-, 478. 

Isocamphols, influence of solvents on the ^ 
rotatory power of, 1206. 

Isocatnphoric acid, 899. 

- anhydride, ’899. 

Isocarbopyrotritartaric acid, 385* 
Isocroton^lene dibroiuide, 576. 
Iso-a-jS-dibenzoyilcinuamene, Peoc., 138. 
Isodihydroxybeheiiic acid, 956. 
Isodulcitol, oxidation of, 952. 

Isolepiden, Peoo., 139. 

Isomalic acid, 377. ' 

Isomerism and polymerism, use of 
Eaoult’s method for determining mole- ■ 
cular weights to distinguish between, 
754. ; 

Isomorphous mixtures, ^eeific gravity 
of, 931. ! 

Isonononaphthene, heat of combustion 
of, 6^ 460. 

Isoperthiocyanicaeid, 227. 

Isophthalic acid, diamido-, 143. 

--dibrom-, 143. 

— ——,/3-nitro-, 395. 

----- nitro-derivatives Kjf, 142. 

-thermochemistiy of, 1096. 

Isopropane, nitro-, action of .alkaUs on, 
365. 

-— action of zinc ethyl on, 1127. 

,Isopropyl fluoride, 575, 

-sulphide, platinum-compouiids of, 

367. 

Isopropylbenzene, dispersive power of, 
805. 

--influence of light on the bromina-; 

tion oil 240. 

Iso}>ropylbei5;woio acid, para^, thermo- 
chemist]^ of, 1096. 

Isopropylcinnanaaldehyde, metanitro-«-, 
984. 

Isopropyldeoxybenzo'in, 512. 
Isopropylethylene, action of chlorine on, 
113. 

Isopropylindene, amido-, 984. 
Isopropylindole (3'), 259. 
Isopropylmalonic acid, thermochemistry 

Isopropyl-a-phenylcinchonic acid, para-, 
411. 

Isopropyl-fl-phenylquinoHne, para-, 411. 
Isoquinoline benzyl chloride, 166. 

,-methiodide, 415, 

-- phehacyl bromide, 165. 


Isoquinoline, derivatives of, 165. 
Isosuccinamide, 1143. 

Isosuccinic acid, preparation of, 1056. 

—^— — specific heat of, 93, 94. 

—— acids, bromo-, electrolysis of, 1057. 
Isothiobutaldebyde, 120, 
Isothiocyanates, Teaks., 300. 
Isothiocyanacetic acid, 414, 
Isotriacetylquinide, 991. 
Isotrihydroxystearic acid, j8-, 056. 
Isovaleric acid, sulpho-, 35. 
Isovalerylecgonine, 283. 

Isoxylepidenic acid, Peoo., 139. 

Itaconic acid, molecular refraction of, 
198. 


Jadeite, ^so-called, from Switfieiiand, 
839. 

Jaundice, biliary acids in the urine 
during, 637. 

Jequirity, proteld poisons of, 1026. 

Jute fibre, nitration of, Teaks., 201. 

-preparation of furfuraldehyde 

from, Teaks., 209, 

- fibre-substance, constitation of. 

Teaks., 199. 

E. 

Kamacite, 766. 

Kaolin balls fen: gas analysis by Bunsen’s 
method, 544. 

Ketazodiphenyl hetone, 1157. 

Ketipic acid, 490. 

Ketohexaliydrobenzenedicarboxylic acid, 
1181 

Ketohexahydrobenzoic add, meta-, 1180. 
Ketohydronaphthalene, «-penta- 

chlojxi, 886. 

- tetrachloro- and j9-pentachloro-, 

269. 

Ketonaphfchalene, jS-, a-dichloro-, 267» 

-hexachloro-, 270. 

--— jS-tricbloro-, 267. 

-n-trichloro- and tetrachloro, 268, 

Ketone sulphites of organic bases, 284- 

. . " thiocyanates, a>nveap8ibn o4 into 

oxythiazoles, 413. 

Ketones, behaviour o:^ towards sodium, 

781 . 

-conversion of, into nitrosoketones, 

584. 

-poly-, passivity of certain, towards 

hydroxylamine and phenylhydrazine, 
254. , V 

-preparation of, 235.. 

-thio-derivatives of, 852^ 

Ketonic acids, 489* ., s 
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Ketouic acid, action of iiydrogen phos¬ 
phide on, 35. 

---condensation of, with bibasic 

acids, 1146. 

■---ethereal salts of, condensation 

of, with bibasic acids, 592. 

— - - synthesis of, by the action of 

acid chlorides on propionitrile, 957, 

Xetonic acids, at-, synthesis of, 873, 

Ketonic acids, y-, 257. 

-- oxygen, substitution of the azo- , 

group for, 1157. 

Ketopiperazines, 1009. 

Ketoquinoline, pentaehloro, derivatives 
of, 62. 

-^ trichloro-, 61. 

Ketosulphides and ketosulphide acids, 
488. 

Ketoximedimethylacetic acid, 233. 

Kidney, composition of a, which had 
undergone waxy degeneration, 536, 

Kroelmkite, 680. 


li« 

tactic acid in the blood, 64, 

— -presence of, in pale and red 

muscle, 177. 

-fermentation, influence of artificial 

gastric juice on, 1227. 

I^ctobionic acid, 485. 
tactylcarbamide, nitro-, action of water 
on, 125. 

tsBvomenthone, 721. 

Laminaria, sugar-like compound from, 
687. 

LanarMte from Leadhills, Tbaks., 92. 
Iflauthanum metaphosphate, 746, 
Lapachic acid, constitution of, 999. 

---occurrence of, in bethabarra 

wood, 794, 

Lapachone, constitution of, 1000, 

Lard, adulteration of, 659. 

--—^with cocoa-nut oil, 320. 

-oil, density and refractive index 6f, 

86 . 

— cotton-seed oil and beef fat in, 
659. 

*—^ detection of cotton-seed oil in, 194, 
319, 320. 

Laurel leaves and berries, essential oil 
from, 1072. 

Laurel-nut oil, 541. 

Lead antimonate, 1X24. 

—— compounds, aromatic, 400, 

--ditoiyl salts, 400. 

--- effect of, on the freezing point of 

sodiun^ Teaits., 675, 

— estimation of, in tin-lead alloys, 
^9. 

—^ ferricyanide compounds, 9^* 
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Lead, molecular weight of, Teans., 531, 
533. 

— periodates, TbanS., 149. 

-peroxide, analysis of, 387. 

-sulphide, action of ferric chloride 

on, 947. 

-- volumetric estimation of, in the 

presence of tin, 549. 

Lead-cadmium alloys, Teaits., 679. 
Leadhillite from Leadhills, Tbaists., 91. 
Lead-tin alloys, Teaks,, 677. 

— - sp. gr, and composition of, 

1051. 

Lead-zinc alloys, Teaks., 678. 

Leaves, evergreen, reserve materials, 
especially tannin, in, 540, 

-rdle of tannin in, 917. 

-variations in the amount of oxygen 

in, 641. 

Lecithin in the seeds of plants, 645. 
Lecture experiment: combination of 
nitric oxide and nitrogen, 754. 

--composition of hydrogen chlo¬ 
ride and other gases, 567. 

-decomposition of carbon bi¬ 
sulphide by shock, Teaks., 220. 

— .Baoult*8 law, 336. 

-volumetric composition of 

certain gaseous compounds, 336, 

-with hydrogen iodide, 754. 

-experiments with nitric acid, 672. 

Leguminosse in acid soils, 434. 

—— soluble carbohydrates in, 644. 

-source of the nitrogen of, 640. 

Lepiden, constitution of, 729. 

-Emin’s, constitution of, Peoo., 136. 

LepidoHte, extraction of lithium from, 
344. ^ 

Leuconic acid, oximes of, and their re¬ 
duction-products, 769. 

Levels, ether, 207. 

Levulinio acid, ohloro- and diehioro-, 
489. 

Levulose, rotatory power of, 479. 
Ligamentum nuchae, action of digestivo 
fluid on, 912. 

light, action of, on moist oxygen, 
Feoo., 134. 

— decoloration and recoloration of 
litmus solutions hy> 199. 

-decomposition of the haloid salts 

of silver, by, 199. 

— influence of, on the action of halo¬ 
gens on aromatic compounds, 240. 

-oxidation bv nitrosocamphor in 

presence of, 1101. 

—— rei raction and dispersion of, and 
magnetic rotation by compounds con¬ 
taining nitrogen, correspondence 
between, Teaks., 750. 

--resistance to, of dyes fixed in tis¬ 
sues, 12. 


4 2 
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. Light, variation with temperature of the ] 
velocity of, in metals, 749. 

Lignification, chemistry of, Tsans., 199. 
Lignin, 1235. 

XjUiacemt presence of salicylic acid in 
certain genera of the, Bboc., 122, 

Lime, absorptive power of sea sludge 
for, 1241. 

-- secretion-of, by animals, 429. 

Limonene-derivatives, rotatory power of, 
1072. 

Limonenenitrolanilines, 1071. 
Limonenenitrolbenzylamines, 1070, 
1072. 

iLxmonenenitrolpiperidenes, 1070,1072. 
Limonenenifcrosoohlorides, 1069,1072. 
Linarite, from Leadhills, Teanb., 93. 
Linoleic acid, falsification of oleic acid 
by, 799. 

Linseed cate, estimation of fat in, 1251. 

--estimation of oil and water 

in, 321. 

Liquefaction of propylene, aliylene, and • 
trimethylene, 1126. 

•Liquids, expansion of, Peoo., 89. 

—homogeneous, evbiution of gases 
from, 94. 

—r- molecular, volumes of, 666, 

—-— volatile, elementary analysis of, 
1088. 

Lithia, heat of neutralisation of, 811. 
Lithium antimonate, 1124. 

-—r bromide, anhydrous, heat of dis¬ 
solution of, 1098. 

—— chlorate, decomposition of by heat, 
338. 

effect of, on the freezing point of 
sodium, Teans., 676. 

-extraction of, from its minerals, 

344. 

—- iodide, anhydrous, heat of dissolu- 
, tion of, 329. 

^ molecular weight of. Teaks., 650, 
533. 

--molybdate, combination of, with 

tartaric acid, 860. 

,,-perchlorate, decomposition of, by 

heat, 339. 

Litmus purification of, 1086. 

--- solution, decoloration and re- 

coloration of, by light, 199. 

-tincture of, decoloration of, in 

closed vessels, 67. 

Liter, hsemoglohin in blood passing to 
and from, 1023. 

-influence of arsenic and antimony 

on the glycogenic function and fatty 
degeneration of the, 537. 

- - influence of starvation on the 

glycogen of, 427. 

' post-mortem formation of sugar m 
' the, 176, 


Logwood extracts, testing, 1091. 
Lucerne, analyses of, 1078—1082. 

-insoluble carbohydrate in, 643. 

Lupine seeds, fat from, 296. 

Lustre, metallic, 206. 

Lutidone methiodide, 520. 
Lycopodium, acids from, 1059, 

—^ spores, constituents of, 741. 


Mace oil, 1072. 

Magenta, test for, in wine, 656. 

Magnesia, precipitation of, 1087. 
Magnesium, action of ammonia on, 345. 
-aluminium, and calcium, separa¬ 
tion of, 652. 

~— molecular weight of, Teaks., 531, 
583. 

-molydbate, combination of, with 

tartaric acid, 859. 

-potassium bromide, 827. 

-^ silieide, preparation of, 342. 

-spectrum of, 89, 

Magnet, action of a, on chemical action, 
9 * 

Magnetic rotation and the refraction 
and dispersion of light by compounds 
containing nitrogen, correspondence 
between the, Teaks., 760. 

-- rotatory power of ammonium salts 

and amines, Teaks,, 680. 

—-of hydrochloric, hydro- 

bromic, and hydriodxo acids, Teaks., 
702,739. 

—. ---of nitrogen-compounds, 

Teaks., 680. 

Maize as dry food and as silage, 748. 

-- cane-sugar from, 918. 

-- silage, 743. 

Malachite green, 260. 

Maleic acid, action of, on aniline, 124," 

—r-and fumarie acid, isomerism 

of, 124. 

-conversion of, into fumarie 

amid, 1146. 

-— ethereal salts of, 237. 

-- ,-molecular refraction of, 198. 

--- thermochemistry of, 1097. 

Maleinanfl, 124. 

Maleinimide, derivatives of, 384. 
Malexnmethylimide, dibronxo-, 57. '; 

Malic a^'id, action of, bn arnmowum' 
molybdate, 3147, ' N *! 

Malonic acid, action of phosphorc^ljenta^ 
chloride on, 968, , " - / 

-behaviour of, m' 

. 6 ^- ' ' ' , 

-beatj, of eombMfel^pn 
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Halonic acH, heat of neutralisation of, 
857* 

-specific heat of, 93, 94. 

-thermochemistry of, 5, 857, 

1097. 

-nitrile, heats of combustion, and 

formation of, 812. 

Malt residues, formation of arahinose 
and xylose from, 4S0. 

Maltobionic acid, 1132. 

Maltodextrin, molecular weight of, 
Teaks., "465. • 

Maltose, oxidation of, 1132. 

Mammalian red corpuscles, sti*omata of, 
1231. 

Man, influence of saline materials on 
, gaseous metabolism in, 533. 

Mandelic acids, nitro-, preparation of, 
508. 

Mandragora, alkaloids of, 1074,1222. 
Mandragorine, 1074, 122k 
Manganese and iron, separation of, 441. 
-antimonate, 1124. 

— degree of oxidation of, in fluores¬ 
cent mixtures, 2. 

-: detection of, 653. 

—^— error in separating, from much 
lime, 1087- 

--- estimation of, by means of hydro¬ 
gen peroxide, 4^. 

-- estimation of, in foods, 188. 

-estimation of zinc in the presence 

of, 549, 

-molecular weight of. Teaks., 532, 

53a. 

T-molybdate, 760, 

--oxalate. 957. 

— oxides, formation of deposits of, 21, 

---formation of, in the wet way, 

829. 

--peroxide, decomposition of potas¬ 
sium chlorate by heat in presence of, 
Teaks., 184. 

T-separation of, from the sesquioxide 

group and phosporio acid, 309. 

-sulphides, 677. 

Manganese-epidote from Sweden, 221. 
Manganophyll from L&jigban, 221, 
Manganous carbonate, action of air on, 

830, 

- salts, titration of, with potassium 
manganate, 798. 

Mannitol, benzoic acetals of, 233. 

—- combination of, :with aldehydes of 
the acetic series, 580. 

—^ combination of, with copper oxide, 
1133. 

-from fungi, 740. 

Mannose, 480, 687- 

.- action of hydrocyanic acid on, 

482. 

--— constitution of, 483. 


SUBJECTS.- 133T 

Mannosecarboxylic acid and its deriva^ 
ti^es, 482. 

r-reduction of, 1149. 

Mannosehydrazone, 481. 

Manure heaps, calcium sulphite as a 
preTentive of loss of nitrogen in, 
184. 

-value of basic slag as, in comparison 

with soluble phosphate and bone meal, 

299. 

Manures, estimation 6f ready formed 
nitrogen in, 649. 

-formation of, 789. 

Manurial value of several marine pro¬ 
ducts, 1085. 

Manuring experiments on heavy soil, 

300. 

-of barley, 743. 

-of cereals with phosphates, 1242. 

-of rice, 646, 

-with fish guano, 647. 

Marble, solubility of, in sea water, 682. 
Margarin, detection of, in butter, 318. - 
Matter, properties of, in the gaseous 
and liquid state under variois con¬ 
ditions of temperature and pressure, 
95. 

Meadow grass, smooth stalked, analyses , 
of, 1078—1082. 

Meconarceine, 906, 

Melamine, formation of, 951. 

Melauuria, urine in, 63k 
Melanuric acid, formation of, 954. 
Melibiose, 953. 

Melitose, 958. 

Mehtriose, 963. 

MelUtic acid, thermochemistry of, 1096. 
Mellityl acetate, 875. 

-alcohol, 875. 

—^ chloride, 875. 

Menthene, transformation of terpilene 
into, 27k 

Menthol, constitution of, 723. 

- specific rotatory and refr^rive 

powers of, 453> 

Menthone, 721. 

Mercaptan, amido-, 870. 

Meroaptans, reagents for, 655. 
Mercaptophthalimide, 870. 
Mereaptothiazoline, ft-, and its methyl 
ether, 849. 

Merourammoninm chloride mereuri- 
chromate, 1120. 

;- chlorides, properties of, 570, 827. 

^-hydroxide, hydrate of, 347. 

'-salts, 347. 

Mercuric acids, halogen-, 1049. 

—T— antimonate, 1124. 

—^ chloride and chromates, com¬ 
pounds of, 1120. 

--;— volumetric estimation of, 78^ 

-ohloTothiocyanate, Teaks., 50, 
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ercurio cyanide, action of copper ealts 
on, 359, 

Mercurous salts, action of ammonia on, 
676. 

—- — action of soda on, 346. 
Mercury, action of silicon on, 1125^ 

— and copper, electrolytic metlxod of 
separating, 797. 

-compounds, ammoniacal, 347. 

-detection of, 651. 

--in minerals, 797, 

-dipentamethylphenyl, 876. 

-effect of, on the freezing point of 

sodium, Teans., 672, 

^ — electrical resistance of, 201, 202, 

-electrol^ic detection of, 441, 

“ estimation of, 927. 

--oxychlorides, 1050. 

t-purification of, 17, 

— salicylates, 1062. 

--salts, action of sodium thiosulphate 

on, 1108. 

— soHd, electrical conductivity of, 
557. 

' vapour, conductivity of, for heat, 
559. 

--vapour-density of, at a white heat, 

674. 

•-variation in the specific heat of, 

vtith temperatiue, 760. 

— voltimetric estimation 6f, 1246. 
Mesaconio acid, molecular refiaotion of, 

19S. 

Mesaeonilic acid, 1174, 

Mesityl oxide, nitroso-, 585. 

Mesitylenic acid, thermoohemistjy^ of, 
1096. 

Mesocamphoric acid, 898, 

Metabolism, gaseous, in man, influence 
of saline materials on, 533. 

--in man, influence of ethyl alcohol 

on, 288. 

of acetanilide in the human body, 
289. 

-of furfuraldehyde in fowls, 289. 

“ proteSEd in man, 174. 

-influence of urethane, par¬ 
aldehyde, antipyrin, and antifibrin 
on, 534. 

Metacetone, nonexistence of, 487. 
Metadiazines, 1006. 

Metaformaldehyde, 369, 

Metahemipinio acid, 167, 

Metal and its salt, contact potential of, 
661. 

-masses of, dissemination of sulphur 

and phosphorus in, 13. 

Metaldehyde, heat of combustion of, 

668 . 

Metallic lustre, 208. 
sulphides. 677. 

Metals, absorotion of hydroeen by, 56$. 


Metals and acids, interaction of, Tbajts., 
361; Pboo., 66. 

-apparatus for the electrolytic esti¬ 
mation of, 548. 

-electrolytic polarisation by, 663. 

-heavy, acid character of the salts 

of, 569. 

--affinity of, for sulphur, 468. 

-lowering oi the freezing point of 

sodium by the addition of, 666. 

-mechanical properties of, in rela-» 

tion to the periodic law, 106, 

-method of investigating the dis* 

solution of, in acids, Tbans., 361. 

— molecular weights of, Tbans., 521. 
-positive, effects of various, on the 

change of potential of a voltaic couple. 

201 . 

— spectra of, 1, 

-variation with temperature of the 

velocity of light in, 749. 

Metamorphio and plutonio topics at 
Omeo, 222. 

Metaphosphates, molecular weight of, 
674. 

Metaphosphoric acid, rate of transfor¬ 
mation of, 671. 

Metasacchario acid, 590. 

Metastahnic acid, behaviour 'of, to bis¬ 
muth and iron oxides, X052. 

- — heat of neutralisation ofj 

833. 

Metatungstic acid, 832. 

Meteoric iron from Portugal, 839, 

-irons, 358. 

Meteorite at Eagle Station, Kentucky, 
765. 

-from Ufovo-Xlrei, 224. 

Meteorites from Ochansk, 358. 

-of Shalka and Manbhoom, 574. 

Methmmoglobin, estimation of, in pre¬ 
sence of oxyhs&moglobin, 660. 
Methronic acid, 592. 

Methane and nitric oxide, action of the 
electric spark on mixtures of,-IS. 

-- bromonitro-, action of zinc ethyl 

on, 1128. 

— estimation of, 924 

-nitro-, action of ammonia on, 

365. 

-- sKstion of zinc methyl on, 

113. 

--magnetic rotatory power of, 

Teaks., 687. 

Methenylphenylazidine, 1164. 

Methose, 583. 

Methoxybenzaldehyde, orthonitro-, 989, 
Methoxybenzaldehydes, nitrcmeta-^ the 
four isomeric, 1169. 
Metboxybehzaldoxime, para-, 254, 
Methoxybenzenylacetylamidoxime, 
para-* 254 
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Methoxylieazenylamidoxime, oaHJio-, 

255 , 

--para-, 254. 

-ethyl etlier, 254. 

MetlioxybenzenylazoxiinebeiiaeDyPj. 

ortho-, 256. 

--para-, 254. 

KethoxybenzeuylazoximepropeDyl - w - 
carboxyKo acid, para-, 255. 
Methoxybenzenyletheoyiazoxime, peara-, 
254. 

Methoiybenzenylethylideneimidoximej 
para-, 254, 

Methoxybeiizeo;jJiimdo3dmecarboiiylJ. 
para-, 254. 

Methoxybenzoic acid, nitrometa*, 116&,‘ 
1170. 

Methoxybenzonitrile, ortho-, 255.. 

-para-, 254. 

Meihoacybenzoylbenzenylamidoxime,. 
para-, 254. 

Hethoxybenzyl cyanide, para-, 1173. 
Methoxycinnamaldehyde, nitro-, 990, 
Methoxycinnamie acio, orfchonitro-, 989, 
Methoxyhitidine, 520. 
Methoxynaphth^enesulphoxiie acids, 
Peoo., 73. 

Methoxyphenylacetamide, para-, 1173. 
Methoxypbenylacetio acid, parabromo-, 
1174. 

Methosyqainaldine methiodide, 7 -, 520. 
Metboxyquinol, 390. 

Hethoxyquinone, derivatives of, 389, 
390. 

Methoxyquinoneanilide, 389. 
Methoxyquinoneaniside, 3^. 
Methoxyquinoneortho-xylidide, 390* 
Methoxyquinouetoluidides, 390. 
Methronio acid, identity of, mth 
sylvanecarhoxyacetic acid, 126* 
Methyl acetylcarbamate,. 11 ^. 

-acetylenedicarbo3^1o<hazoacetate, 

—^ alcohol, esthnatioii of acetone in, 
313. 

--- estiination of, in wood spirit. 

84* 

-physical properties of, 578, 

• -- allyl oarbinol, oxidation of, 231* 

--benzilate, 886 . 

--butyrylcarbamate, 1144. 

— C8rboxycarbainate,’1144. 

--cooaylbenzoylhydroiyaeetate, 420. 

— cyanide, dimol^ular, 683. 

——--polymeride of, 113* 

-cyanomaionate, 859, 

--diazoacetate, action of, on? ethereal 

salts of nnsaturated acids, 694. 

--dichloroterephthalate [paapa-], 

1179. 

* -dinjethamidobenzoate, para-, 612* 

— diniethylcarbamate, 1144, 


1 Methyl dmitrophenylacetateazonaphtha* 
lene, 606. 

: -dinitrophenylacetfeteazotoluene, 

506. 

-dinitrophenvlaeetateazo-xylene, 

506. 

. -ethyl pyrotritartrate, 385. 

-ethylenediamidoformate and its 

nitro-derivatives, 124. 

, -fiuoride, 364, Tbans., 110. 

1 -- action of chlorine on, TBijrs., 

111 . 

, -hydrocarbostyrilcarboxylate, 1182. 

-hydroxyphenylacetate, [para-], 

I 1173. 

-iodide, action of, on sodium arsen- 

ite, 363. 

-a-methyl-j 8 -chlorotetracrylate, 488. 

—— a-methyl-j 8 -ethoxytetraorylate, 488* 

--methylnitrocarbamate, 1145. 

-methyioxamate, 1145. 

-methylphenylaeetate, [meta-], 255* 

-fl6-inethyl-/3-propioxytetracryLsite, 

i 488. 

' ——nitrate, magnetic rotatory power 
of, TEAifS., 682. 

—— nitroisosuecinate, 1143, 

-nitromalonate, 1143. 

-nitrosoparadimetbamidobenzoate, 

512. 

-penfcamethylbenzoate, 876. 

-pentamethylenediamidoformate, 

492. 

—— pentamethylenedinxtramidofor- 
mate, 492. 

--pentamethylphenyl ketone, 875. ^ 

-phenylcarbamate, snlpbonio acid 

of, 144. 

-pyridyl ketone, j3-, 623. 

-pyrotritartrate, 384. 

-salicyl aldehyde, melting points of, 

Teans,, 550. 

-sulphaminebenzoate, [ortho-], 992. 

^-sulphide, platinxtm-compounds of, 

229. 

-trhnethylaescidate, 256. 

-trimethylenediamidoformate, 492. 

-fcrimethylenedinitramidoformate, 

492. 

-trinitromethylmteraidophenate, 

1154, 

; -^-truxillate, 1194. 

Methyiacetauilide, 704. 
Methylacetyitetrahydrobenzene^ ortho-, 
Peoc., 144. 

Methykmidomethylnifcramidobenzene, 
trinitre-, 1154. 

Methylamine, heat of neutralisation of, 

- 1 ^ 1 * 

1 --properties of, 688 . 

Methylamylacetylene, hydraltion of, 
227* 
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Metliylaxiliydro€Cg( 3 tiiB 0 ' r m'dtliiodide; ' 
170. i 

Metliylamliue, esfcimatioigi of^ 1038. 
Methylarabmose, 952. 

Methylarsen disulphide, -SOS. 
Methylbeuzilidine chloride, conversion 
of^ into triphenylbenzene, 998. 
Kethylbenzoylenecarbamide, a- and 7 -, 
610. 

MethylbenzylbromobenHeneazam- 
monium iodide, 603. 
Methylbenzylthiocarbamide, T-eans., 
619. 

Methylbromodiketoliydrindene, 1068. 
Methylcolchicine, 282. 

Methylcoumaric acid, orthonitro-, 989. 
Kethylcyanacetophenone, ortho-, 874. 
Methyldeoxybenzo’ins, isomerib, 883. 
Methyl-o^w-diacetylpentane, Teaks., 

346. 

Methyldiethylmetadiazine, amido-. 677. 
Methyldihydroparvoline, 69. , 

Met.h\ldihydropentene noethyl ietone, ! 

Peoc., 142. ' 

Methyldihydropentenedicarboxylic acid, 
Peoc., 142. 

Methyl-a- 7 -diketohydrindene, 1068, 
Methyldioxindoie, Teak-s., 8 . 
Methyl-T^-dioxythiazole, v-,,414, 
Meihyldiphenyl tricyanide, 696. 
MethyldiphenylmetadiaziBe, amido-, 
578^ 

Methyl-3-diphenyl-5-phenylpyrroIidone, 
1-, Peoc., 140. 

Methyl-3-diphenyl-5-phenyipyrrolone, 

1-, Peoc., 140. 

Methylene chlorofiuoride, TbakS-, 112. 

-iodide, action of sodium ‘cthoxade 

on, 863. 

Methylene-blue group, 775. 
Methylenedimethylsmphone, 1232. 
Methyiethylacraldehyde, action of -am¬ 
monia on, 120 , 

— action of sulphurous acid <m, 121 , 
Methylethylene-d'-thiocarbamide, 849. 
Methylethylhexamethylene, , formation 
of, Pboo., 143. 

Methylethylisopropylmetadiazine, ' 
amido-, 578. 

Methylethylmalomo acid, thermo¬ 
chemistry of, 1097. 

Methylethylpentamethylene, Peoc., 
143. 

Methylfurfunddeh^dsy 696- 
Methylglutaric acid, thermochemistry 
of, 1097. 

Me(thylglyoxal-a«;-hydrazoxime, 47. 
Methylglyoxaline, 867. 
Methylglyoxal-aw-methylphenylhydraz- 
Qxime, 4$. 

. Methylglyoxalalosazone , hydrochloride, 

’' 47, .' 


Methylliexadecylbenzene, amidopara-; 
130. 

-ortho- and meta-, 129. 

-para-, 130, 

Methylhexadecylphenetoll, para-, 130. 

M ethylhexadecy Iphenol, 130. 
Methylhexamethylene methyl carbinol, 

- ortho-, Peoo., 144. , 
Methylhexyldiphenolmethane, 1187. 
Methylhydantoin, 1143, 

-nitro-, 1143. 

Methylhydroxythiazolecarboxylio acid, 
725. 

MethyihydroxytoluquinoxaUne, di- 
bromo-, 238. 

Methylimidazole, 867. 

Methylimidazolyl methyl sulphide, 

866 , 

-mercaptan, 866 . 

Methyl-ft-imidothiazolidine, 849. 
Methylindene, chloro-, 984. 

Methylindole, 1 '-, Teaks., 1. 
MethylisoaHyiene, 361, 

MethyUutidone, 519. 

Methylmalonic acid, thermochemistry 
of, 1097* 

Methylmetanitraniline, action of diazor 
tised parabromaniHne on, Teaks., 426, 
Methylmethenyltoluylenediamine, 781. ‘ 
Methylmtethronic acid, 693. 
Methyh/i-methylamidiC^thjaz'ole, a-, 415. 
Methyhnorphimethine, 217, 
MethylanOrphbline, 1218. 

I Mfiithylmorpholmemethylamraonium 
iodide, 1219. 

Methylmteemme, 492. 

—preparation of, 1144. 
Methykiitrosoacetonehydrazone, 47. 
Melifeylsorthotolylthiocsrbaimde, Teaks., 
621. . . , 
Methylorthuramidobenzoyl, meta-, 
1066. 

Methyloxazoline picrate, 1134. 
Methyloxindole, bromo-, Teaks., 7. - 

— dibroaho-, Teaks., 3, 

-dichloro-, Teaks., 4. ^ 

Methylparabromaniline, action of di- 
azotised metanitraniline on, Tbak&, 
.425. ' 

- action of dlazotiiaed paranitr- 

' aniline on. Teaks,, 418. 

--— action of dia^ctised paratoluidinO 
bn, Teaks., 433. 

Methylparachloraniline, action of .diazo- 
tised paratoluidine on, Teaks., 436. - 
Methylparahydmyibenzoie acid, 
of camhukion and formalicm 
1096. ' 

MothylpeSmitranilitif, aetiort 
I /, azQtised ^ 

} - ' 4X9i» r'f f;\ * * 



CTBS: OF 

HetliVIparatolTiidnie, action of diazo- 
fcised parabromaniline on, Tbaxs,, 
432. 

-- action of diazotised panicblor- 

aniline on, Trans., 436. 
Methviparatoljithiocarbamide, Tbans,, 
620. 

Metbylpentametb 7 lene methyl carbinol, 
Pboc., 143. 

Methylphenantbrolines, isomeric, 620, 
621. 

Methylphenomorpholine, 1220. 
Methylphenylacetic SLcid, dinitrometa-, 
255. 

Methvlphenylgrluoosazone, 484. 
Methylphenylhydroxypyrimidine, 1007. 
Methylphenylindole, s : 3'-, 260. 
Hethyl-p-pbenyiseienazoie*j3 - carboxylic 
acid, O", 72/. « 

Methyl-a^phenylthiazole, ju-, 724. 
Hethylphenyltoluquinoxaline, 1171. 
Metliylphthalimide, 141. 
Methylpbthalimidme, 141, 253. 
Methylpiaselenole, 7&5. 
Methylpsendoisatin, Trans., 5.' 
Methylpseudoisatinoxiiae, Tbans., 6. 
liJ^tliylpseudoisatmphenylhydrazone, 
Tbans., 5. 

Jifethylpyrazolone, 393. 
Hethylp^idinecarboxylic acid, 163, 
J^ethylpyronmcio acid, 695. 
Methylpyrrolidine, 2-, 1016. 
MetbyZpyrroUdone, 961, 
Hefchyipyyrolidonecarbonifcrile, 1212. 
Methylpyrrolme, deriTatives of, 57. 
Methylpyrroline, a-, action of methyl 
. iodide on, 728* 

Methylpyrroiines, 2- and 3-, 1209. 
Mefchylpyrryl cinnamyl ietone, 2-, 
1209. 

Methyipy^lglyoxylie acid, 57* 
Hethylquinaldone, 519. 

Methyiquinol, mefciodo-, 993* 
Methyloninoline, anamtro- 7 -bromo-, 
728. 

Methylqninone, metadiiodo*, 994. ^ 

-- metiodo-, 993^ 

Methykeopoletilie acid, 256* 
Meth^iscopoletinj 256. 

Methylselenazole, amido-, 726. 
.Methylselenazylamine, 726. 
lMethylselenazylamine-j3-carboxylieacid, 
727. 

Hethylstilhazole and its reduction* 

- products, 162., 

HethylstUbazoline, 163. 

Methylsuccinic acid, thermochemistry 
. of, 1097. 

'Methylsuceinimide, 1061. . , 

Methylayringie acid, 159. 
Methyltetrahydrophenyi methyl carbi¬ 
nol, ortho-, Pboo., 144, 
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Methyltetrahydrophenyl methyl ketone, 
ortfio-, Pboc., 144. 
KethyltetraphenylpyrroUne, 623. 
Methyltbiazole, a-, 725, 

Methylthiazole, ja-, 734. 
Methylthiazolehydroxamic oxide, 725, 
Methylthiazylamine, 414. 
Methylthiazylaniluie, a-, 415. 
Hethyltrichlorobromazimidobenzene, 
502. 

Methylurethane, 492. 

Methyluvic acid, 594. 
Methylvalerylacetylene, formation of. 

hexylacetylene from, 950. 

Methysticin, 278. 

Mica, artificial formation of, 25. 

—^ electrolytic behaTiour of, at high- 
temperatures, 664, 

Microehemical reactions, 78. 
Micro-organisms, action of gases on th®. 
development of, 738. 

- action of, on certain colouring. 

matters, 67. 

-and proteolytic digestion, 64. 

Milk, alcoholic fermentation of, 916. 

-analysis, 1090. 

-boil^, digestibility ofr 1225. 

— composition of, produced on 
English dairy farms, 914. 
cow’s, citric acid in, 178. 

—— -specific ffravity of, 916.. 

—:— estimation and detection of sodium 
hydrogen, carbonate in, 1244* 

-estimation of fat in, 1037. 

— estimation of milk-sugar in, hy the 
polariscope, 315. 

■ proteXds of, 450. , . 

-the salts of, and their relation to 

the behaviour of casein, 634. 

-- volumetric estimation of fat in, 

1250. 

^lilk-semm, analysis of, 634. 

Milk-sugar, oxidation of, 4$5. 
Mimetesite, preparation of, 21. 
Mineralogical notes, 24, 220, 356, 
Mineralsj detection of mercury in, 797. * 

-r detection of minute quantities of 

iron in, 797. ,, 

--from Leadhills, Tbans., 91* 

-&om the Bouglashall salt mine, 

$38* 

-of the Pacific coast, 472. 

-of the Tyrol, 23* 

-solubili^ of, in sea water, 682. 

Minersl-springs in the Admirals-garten- 
bad, Berlin, 27. 

Molasses, estimation of sugar in, 191. ^ 
Molecular groups in solutions, evidence 
afforded by fluorescence and absorp¬ 
tion of the decomposition of, 554. 

—- lowering of the freezing point of 
benzene b^ phenols, 101* 
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Molecular refraction, 464 

-- volumes of liquids, 566. 

--weight, determination of from the 

rise of boiling point, 933. 

-determination of the, of sub¬ 
stances in solution, especially coEoids, 
Peoo., 109. 

— — determinations from osmotic 
pressure, 820. 

-- of aluminium chloride, 1113. 

-- —of alumina urn compounds, 

767. 

-of amylodextrin, Teaks,, 456. 

,--arabiuose, dextrose, and xy¬ 

lose, 367. 

-- caoutchouc and of other col¬ 
loids, 1207. 

--of paraformaldehyde-, 369. 

— —- of sulphur, 340. 

weights, determination of, by re¬ 
duction of the freezing point, 11. 

— - of acids of thie oleic series, 

1140. 

—-of dissolved substances, esti¬ 

mation of, 820* 

--of polymeric compounds, de- 

terminatioii or, by Raoolt’s method, 
1105, 

-- of some metaphosphates, 674. 

. . - — of the carbohydrates, Teaks., 

462. 

— --- of the metals, Teaks., 62^1. • 

Molybdates, crystalline, 760. 

Monazite, analyses of, 217. 

-- as a secondary constituent of rocks, 

573. 

—• from North Carolina, 356. 

Money, Manilla, analysis of; 17. 
Mordants, substances which form 
coloured compounds with*,. 868. 
Morphine, 905. 

--action of alcoholic potash on, 1018. 

*-compounds, oryoscopic behaviour 

of solutions of, 938. 

—- constitution of, 417, 906,1018. 

— in JSscholtzia CaliforwCca^ 644. 

— water of crystallisation of, 417. 
Morpholine, 1218. 

Morrhuic acid, 170w 
Morrhuine, 63. 

Mortar, ancient, from a Boman wall in 
London, 16. 

Mules, digestion in, 533, 

Muscle, amount of urea in, 9'14. 

-- e^ect of muscular work on the 

glycogen of the, 428. 

—— fibres, saroolemma of, action of 
digestive fluids on, 913. 

--glycogen in the, after section of its 

nerve and ite tendon, 64. 

influence ‘of starvaldon on the gly- 

/*/\erAn rtf AS>.V 


Muscle, pale and red, presence of lactic 
acid in, 177. 

—— pigments, 633,1231. 

-Bouree of the glycogen of the, 429. 

Mussel shells, manurial value of, 1085. 
Mustard oil, density and refractive 
index of, 86. 

-white, ethereal of, ll73v 

Myohsematin, 1024, 

M^apommplcd^can^mi) resinof^TEAsrs., 
665. 

Myosin, 423,530. 

Myosinosesj 423’.. 

Myristio acid, amido-, 9561 

-anilido-, 957. 

-bromo-, 956v 

-aldehyde, 1017. 

Myrtle, oil of; 616. 

MyxoBdema, I79v. 


H. 

Naphthabenzaldoxime,1200: 
Naphthabenzylideneaniline, 1199*. 
Naphthabenzylidene-a-naphthyiainme, 
a-, 1399. 

Naphtbabenzyfideneorthotolmdin®, a-, 
1199^ ^ ^ 

Naphthabenzylideneparatoluidinei. «■*, 

1199. 

Naphthacinnamene, a-, 1200. 
Naphthacinnamie acid, 1200* 
Naphthaglycoilie acid,1200. 

--nttrilej IBOOi 

Naphthahydioeinnamieajcid, dibrom-a-) 

1200. 

Naphthaldehyde, a-,, condensation-pro¬ 
ducts of, 1199. 

Naphthalene, amtdoa^, formation of 
pyridine from, 728. 

-*-preparation and reduction of^ 

607. 

— jB-chloro-a-bromo-. 614. 

- constitutfon of oa-disubstituted 

compounds of, 156. 

-a- and ^cyano, behaviour of with 

suiphonating agents, Peoc., 122. 

—— o|S-dichloro^, 149. . 

—— iy-dichloro-, constitution of, Teoo., 
49. 

-heats of combustian and formation 

of, 1042. 

- heteronucleal «jS- and 

derivatives of, constitution of, Peoo^ 
84, 48. 

— j8-iodo-, sulphonation of, Peoo.^ 
75. ' ^ - i 

-molecular volume of, 336. 

-a-nitro-, action of sulphuric acid 

OTi. 153.. 
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Naplithalene mtrO'iS-o1iloi*o, Peoo., 71. 

--series, reduction of the azo-dyes of 

the, 270. 

KaphtUalene-derivatives, formation of 
sulphones on sulphonating, Pboc,, 
121 . 

Haphthalenedisulphoehloride, ^-chloro-, 
276. 

Naphthalenes, dichloro-, 150. 

—— dicMoro-, constitution of, 265. 

- Substituted, from the isomeric 

chlorophenylparaconic acids, 150. 

-- a- and j8-fluoro-, 999. 

*-1 : 3-homo- and the isomeric 

hetero-ct^-dichloro-, Pnoo., 5. 
Naphthalenesulphonic acid, 7 -amido-, 

154. 

--^-amido-, and its derivatives, 

155. 

— --2 : P-bromo-, 894. 

--—2 : 3'-bromo-, 894. 

— --^-chloro-, 54. 

-1: 4^fluom-, 1001. 

Naphthalene-jS-sulphonio acid, nitration 

of, Pnoo., 17, 

—— - sulphonation of, Pboc., 

10 . 

Naphthalenesulphonic acids, ^-bromo-, 
894, Pboc., 118. 

— -a-chloro-j(3-amido-, isomeric, 

Pboo., 36, 48. 

-jS-iodo-, Pboc., 119, 

—^-o-nitro- and a-amido-, 154. 

Naphthapiaselenole, 786. 
Naphtbaquinajdine, and its deriva¬ 
tives, 525. 

Naphthaq^uinoUnecarboxylic arid, jS-, 
626. 

Naphthaooinolines, octohydro-deriva- 
tives or, 518. 

Naphthaquinolinesulphonio arid, jS-, 
oxidation of, 527, 

Naphthaquinone-anilide, anilidoiiitro-, 
266. 

— chloride, jS-, 267. 

^- «-chloro- and dichloro-iS-, 

268. 

—L-^^chloro, -i 8 -, 267. 

-a-ehloro-j 8 “, 267. 

-- aj 6 -chloronitro-i 8 -, 266. 

-dichioranilido-, 149. 

-aj 8 -dichioro-, 149, 

Kaphthaquinonecarboxylic acid, di- 
ehloio-, 152, 

Naphfhaquinonedichlorodibnide, 614. 
Naphtharesorcinol, chloronitroso-, 887 , 

— hydrochloride, diainido-, 1198. 

-nitroso- and dinitroso-, 887. 

Naphthilbenzil, a-, 147- 
Naphthionie acid, nitration of, 513, 
Naphthoic acid, a-, amido-, cbloro-, 

nitro-, and imido-derivatives of, 152, 


Naphthoic acid, ct-, i?-chIoro-, 514. 

-cbloronitro-, [1 : P : 4Q, 53* 

-dichlor-, 52. 

-nitro-, 52. 

—-trichlor-, 52. 

—— acids, 52,162. 

-chloro-tf-, £1 • 4£j and £ 1 1 l^J^ 

52. 

-thermochemistiy of, 1096* 

-trichloride, 6 -chioro-, 514. - 

Naphthol, amidothio-, 155. 

-dichloro-a-, 265. 

Naphthol, action of chlorine on, 265^ 

886 . 

-action of halogens on, Pboc,, 71. 

—— a-amido-, identification of, Tbans., 

120 . 

-bromo-derivatives of, Pboc., 71* 

-chloro-, Pboc.* 72. 

-chlorobromo-, Pboc., 72. 

-aa-dichloro-, 266. 

-ojS-dichloro-, 266, 

-oxidation of, 1001 . 

-sulphide, 404. 

-trichloro-, 267. 

Naphtholactone, chloro- and nitro-, 
153. 

Naphtholbidiazobenzene,152. 
Naphthol-a-disulphonic acid, j 8 -amido-, 
273. 

---- £3Sracid], constitution 

of, 615. 

Naphthol-y-disulphonic acid, amido-| 8 -, 
273. 

Naphtholdisulphonio acids, a-, 718. 
Naphthois, action of iodine on, in alka¬ 
line solution, 1151. 

-chloro-, 160, 

Naphtholsulphonic arid, diamido-, 515. 
Naphtholsulphonic acid, bromo- and 
chloro-derivatives of, Pboo., 72. 
Napbthol-«-sulphonio acid, /S-, 275, 515, 
714. 

-— amido-, 271. 

--constitution of, 515, Pboc., 

8 . 

Naphthol-jS-sulphonic acid, amido-/S-, 
272. 

Naphthol-y-sulphonie acid, amido-j3-> 
272. 

Naphthol-f-sulphonic acids, amido-j 8 -> 
272. 

Naphtholsulphonic acids, a-, 717. 
Naphtholsulphonic acids, isomeric, aa-, 
157. 

Napbtholtrisulphonie acid, a-, TlS. 
Naphthostyril, chloro-, 153. 

-derivatives of, 62^ 63. 

Naphthostyrilquinone, 53. 
Naphthostyriltoluquinoxaline, 53. 
Naphthosultone^ 157. 
Naphthotriehioride, chloro-, 616, 



1.344 


OTBl' Ot STTBJMTS; 


NaphtlioylnapTifhostyrils, a- and jS-j 63. 
W,aphthyL sialpMdes, a- and jS-, 715. 
Naphbhylamine, a-, diohloro-, 265. 
Kaplithylamine, )3", products of the sul- 
phonation of, 100, 105, Teans., 35. 

--the isomeric sulphonic acids 

^ of, Teans.,, 83. 

Kaphthylaminebidiazobenzene, a-, 3 52. 
Kaphthylaminedisulphonic acids, jS-, 
276. 

]J?aplithylamme-a-sulphonic acid, 
constitution of, 514, 718. 
l^aphthylaminesulphonic acid, Bron- 
ner’s /8-, acids formed by displacing 
]NB [2 in, by halogens, Beoo., 74. 

-- —- action of fuming sul¬ 
phuric acid on, 275. 

Kaphthylaminesulphonio acid, nitro-, 
514, 

-acids, isomeric, ««-, 156. 

Kaphthylammesulphonie acid, iS-, from 
^•naphtholsulphonic acids, Teans., 37. 

™. - properties of the four, 

Teans., 36, 

Haphthylcyauamidja, a-, 1165. 
IJfaphthylenediamine, 1:1'-, 717, 

-2: 2'-, preparation, of, 898. 

ISfaphthyienediammes, 1: 2*» and 1 1 4-, 

, hydrogenation of, 892, 
Naphthylenediamme-jS-sulphonio acid, 

: oitho-, 274. 

!NaphthyIenediamme- 7 -sulphomc acid, 
j ortho-, 274. 

ifaphthylenediainme-^-sulphonic acid, 
ortho-, 274. ^ 

ISTaphthylenediphenylcarhamide, 892, 

]N aphthylenediphenyldithiocarbamide, 
892. 

!Naphthylglycine, a-, 1015. 
Ifaphthylglyoinenaphthylamine, j8-, 
1199. 

ij^aphthylglycines, a- and and their 
derivatives, 1199. 

IT aphthy Ihydroxyt hiooarbamide, 

, 1165. 

ITaphthylosazioneglyoxalcarboxylie acid, 

, . ct-, 238. 

Kaphthylpropionic acid, a-, 1200, 

’ ITarceine meconate, 906. 

ITarcotine, 417. 

KatroUte, analysis of, 219. 

ITicfcel and cobalt salts, relative absorp¬ 
tion of, by animal organs, 588. 

— --separation of, 1116, 

--^ separation of, in the form of 

nitrites, 188. 

-atomic .weight of, 759. 

compound nature of, 349,1114. 

— estimation of, 678,802. 

-hydipoxide, 1115. 

-hypophosphate, 341, 

iron sujphide> 2141 , 


Nickel ore, platiniferous, from Canada,^ 
885. 

— orthosilicate, 832. 

— periodate, Trans., 151. 

-peroxide, 678. 

—' presence of another element in, 
349, 1114. ^ 

- separation of from cobalt, 653, 

747, 

— separation of zinc from, 652. 

—- sodium hypophosphates, 341. 

-subsulphide, 831. 

-ultra-violet spectrum of, 89. 

- volumetric estimation of, 747,' 

1033. 

Nicotine acid tartrate, 730- 

- specific rotatory and refractive 

powers of, 453. 

Nile, fertilising properties of the water 
of, 646. 

Nitramines and their preparation, 492. ' 
Nitiates, absence of, in forest trees, 541. 

-- action of superphosphates on, 72. 

detection of, in soils, 647, 649. 

-* estimation of, by Kjeldahrs 

method, 308. 

- estimation of, in natural waters, 

312,438. 

estimation of nitrogen in, by 
, EjeldaW’s method, 547, 746. 

-^ ethere^, correspondence between 

the magnetic rotation and the refrac¬ 
tion and dispersion of light by, 
Teans., 756. 

— --magnetic rotation of, Teans., 

682, 724. 

--formation of deposits of, 680. 

-formation of, in soils of different 

degrees of fertility^ 70. 

—— in soils, sohree of error in the 
estimation of, 438. 

-in the rain of tropical districts, 

923. 

-resorcinol as a test for, 75. 

Nitration, 387. . ^ . 

Nitric acid, absence of, in wine-must,’ 
64i. . 

-^ amount of, in the*rain-water 

at Bothamsted, Teans., 537. 

-“ and nitrous acid, formation 

of, by the evaporation of water in p' 
sence of soil and alkalis, 183. 

coefScient of diiihsion of, 

1047. 

■ conditions of action of, 1109, 

• effect of oarhamide on 
activity of, 1109. • 

-— estimation of, in rain-water, 

TjtANS., 644. , ^ 

--u formation of, in tl^ ^ 

from formaldehyde and ^ 

.1228. ‘ ^ 
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Nitric acid, lecttire experiments with, 
672. 

-magnetic rotatory power of. 

Teaks., 680, 724. 

-anhydride, 341. 

- oxide, decomposition of, in contact 

with water and potash, 15. 

-mixtures of, with hydrogen, 

with methane, &e., action of the elec¬ 
tric spark on, 15. 

Nitrification of ammonia, 1239. 

Nitriles, 254. 

-aromatic, 596. 

-di- and tri-molecular, 577. 

-polymerides of, 577, 684. 

Nitrites, action of, on blood pressure, 
630. 

-alkaline, preparation of, 625. 

- ethere^ magnetic rotation of, 

Teaks., 686, 727. 

--presence of, in plants, 295. 

•-use of ammonium acetate in de¬ 

tecting, by Oriess’ reaction, 1243. 
Nitro-eompounds, connection between 
the magnetic rotation and the refrac¬ 
tion and dispersion of light by, 
Teaks., 750, < 

— magnetic rotation of, Teaks., 687, 

. 772. 

-of alcohol radicles, action of 

^kalis on, 385. 

,—-of the fatty senes, 1140. 

— primary and secondary, action 
of zinc ethyl on, 1127. 

--- secondary and tertiary, pre¬ 
paration of, from halogen-derivatryes 
of Jiitromethane and nitroethane, 
1128, 

.Nitrogen, absorption of, by day soils, 

1237. 

-absorption of, by soils, 743. 

-absorption of, in slow oxidation, 

673. 

--and hydrogen, simultaneous esti¬ 
mation of, 1031, 

^— atmospheric, absorption of by soils, 

1238. 

—r-- and vegetable soils, 1237. 

- —r behaviour of persulphuric acid 
towards, 941. 

— ralcium sulphite as a preventitive 
of the loss of, in manure, heaps, 184. 

comparative manorial value of the, 
in sodium nitrate and ammonium sul¬ 
phate, 436. 

--— compounds, volatile, evolution of, 
from plants and vegetable soils, 
1238. 

- compressibility of, at very ,high 

preSsures^B. 

, '—correspondence between fclis mag¬ 
netic rotation and the refraction and 


dispersion of light by compounds con¬ 
taining, Teaks;, 750. 

Nitrogen, direct estimation of, m natxu'al 
waters,. 551. 

-disengagement of, during putrefac¬ 
tion, 738, 739. 

-estimation of, 307. 

-estimation of, by K jeldabi’s method, 

438, 546, 649, 925, 1088. 

- - in nitrates by EJeldabTs 

method, 547, 746. 

—--in nitrate-superphosphate and 

Chili saltpetre, 185. 

-— in organic substances, 647. 

—— :-in vegetable soils, 307. 

—:— gain of, by vegetation, 922. 

-in sputum, 1076. 

-infiuence of calcium sulphate and 

of clay on the absorption of, by soils, 

1239. 

-influence of electrification on the 

absorption of, by vegetable soils, 1237; 

-loss and gam of, in agivculture, 71. 

-loss and gain of, in soils, 745. 

-- loss of, in the decomposition of 

organic matter, 638, 

-modification of Kjeldahl’s method 

of estimating, 796. 

-nitric, estimation of, by ferrous 

sulphate, 925. 

-of the giaminesB and leguminosse, 

640. 

- organic, estimation of, 746, 796, 

1035. 

--organic, estimation of, in natural 

waters by the Kjeldahl method, 796, 
1035. 

- oxides, combinations of, with 

metallic oxides, 834. 

-source of error in the estimation 

of, by Njeldahl’s method, 649. 

'-source of error in the estimation 

of, in substances containing halogens, 
546. 

-total, in urine, estimation of, 649.' 

— true rdle of soda-lime in the 
estimation of of, 306. 
Nitrogen-compounds, magnetic rotation 
of. Teaks., 680. 

Nitrogenous nuclei, nomenclature of 
compounds containing, 56. 
Nitroltrimetaphosphorio acid, 211, 
Nitrous acid and ammonia in potable 
water, 1234. 

---formation of, in the saliva 

from formaldehyde and 'ammonia, 
1228. 

-anhydride, solidification of, 1109. 

-preparation of, 569, 

Nononaphthene, heat of combustion of 
6, 460. 

Nuclein, 1021* 
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Kuoletus, artificially prepared, 424. 
N’utrition, influence of, on tie compo¬ 
sition of butter, 173. 

— value of glycerol in, 736. 


0 - 

Oat crops, failure of, 742. 

Oat grass, tall, analyses of, 1078,1082. 
Oats, composition and nutritive value 
of, 184. 

-growth of, at Orignon, in 1884,542. 

Obsidian, solubility of, in sea water, 682. 
Occlusion of gases by electrolytic cop¬ 
per, 946. 

-of hydrogen, 206. 

•-of oxygen in pure silver, Trails., 

400. 

Ochres, 678. 

Ootohydroethylstilbazole, 164, 
Octylbenzyl cyanide, 862, 
Octyldeoxybenzoin, 512. 

Ootylerythrol, 362. 

CEnanthaldehyde, action of un^mme- 
trioal dialkylcarbamidea on, 963, 
<Enanthylone, 285. 

Oil, cod-liver, acid from, 170. 

—^ detection of iron in, 448. 

-earth-nut, 1058. 

—— ethereal, of white mustard, 1173. 

-fatty, of Cypm'us esculenim, 1029. 

--fish-, distillation of, under pres¬ 
sure, 586. 

--laurel-nut, 541. 

-of anise, 669. 

of bitter almonds, detection of 
nitrobenzene in, 562. 
of J)au<}us 277. 

— of eucalyptus, spontaneous oxida¬ 
tion of, 616. 

-- of myrtle, 616. 

— of sage, 1073. 

— of sunfiower, 956. 

-of turpentine, spontaneous oxida¬ 
tion of, 615. 

Oils, action of sulphur chloride on, 
317. 

densities and refractive indices of, 
85, 

— drying, 956, ^ . 

—- essential, estimation of alcohol in, 
445. 

_ - spontaneous oxidation of, 

615. 

— ethereal, colour reactions of, 802. 
—^ fatty, action of warm air on, 1130. 
-free fatty acids in, 799. 

--mineral, safety of, 82. 

--non-d^ng, 1058. 

— reactions of, with silver nitrate, 

1251, , . 


Oils, specific gravities of, 801. 

-vegetable fatty, adulteration of, 

316. 

Oleic acid, boiling points of, 691. 

- - conversion of, into stearic 

acid, 1140. 

--falsification of, by linoleic 

acid, 799. 

Oleo-gum-resin secreted by Araucarias, 
1236. 

Oleum Myrcics acris, 1072. 

Olibene from frankincense, 1072. 
Oligoelase, transparent, remarkable 
variety of, 24. 

Olive oil, 374. 

-density and refractive index 

of, 86. 

-detection of cotton-seed oil 

in, 658. 

Optically active substances, crystalline 
form ofj 1041. 

Ore deposit of Badenweiler, 27. 

Organic analysis, modifications in the 
methods of, 190. 

--—^ vret methods of, 80, 

■ . compounds, action of nitric acid 

on, 1143. 

-action of sunlight on, 405. 

-- detection of bromine, chlorine, 

iodine, and sulphur in, 796. ' 

,-influence of certain groupebn 

the behaviour of nitric acid with, 
1145. 

—— -- relationships between the 

composition and absorption-spectra 
of, 1093. 

-- matter, loss of nitrogen during the 

decomposition of, 638.^ 

-— substances, estimation of nitrogen 
and phosphoric acid in, 547. 

-riow combustion of, 639. 

Organism, animal, influence of carbo¬ 
hydrates on, 1023. 

-synthetical processes in the, 

174. 

— behaviour of sulphxir in the, 432. 
—r combustion in, 937. 

-- fate of certain ferments in, 178. 

Orthoclase, ferric, 357. 

— solubiliiy of, in sea water, 682.' 
Osmotic pressure, molecular weight de- 
termin^ions from, 820. 

,--- reduction of the freezing 

, point and electrical conductivity, 
relation between, 668. 
Oxalaldehyde-att>tt>-methylphenylhydr- 
azonedioxime, meso-, 48. 
Oxaibutylbutyline, 119. 

Oxal--^-cutnidic acid, 140. 
Oxal*if»-cumidide, 1^. 
Oxaleneanilidoximeamidoxime, 1142. 
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Oxalefcliylbiifcylioe, 119. 

Oxalic acid, auoidoxime of, 1142. 

-- --coefficient of diffusion of, 1047. 

-— specific heat of, 93,94. 

-thermochemist^ of, 1097. 

- nitrile, heats of combustion and 

formation of, 812. 
OxaKeoamylbutyiamine, 119. 
Oxalisoamylisobutyline, 120. 
Oxalisobutylbutylme, 119. 
Oxalmethyibutyline, 119. 
Oxalmethylisobutylhie, 120. 
Oxalomolybdie acid, 858. 
Oxalorthotoluidide, 139. 

Oxalotoiuidide, nitro-derivatives -of, 771. 
Oxalpropylbutyline, 119. 
Oxalpropylisobiityline, 120, 

Oxalxyiidio acid, 140. 

OxxdxyKdide, 140. 

Oxamic aci^ 962,1142. 

Oxanilie acid, 707. 

OxanilidodiorthocarboxySc acid, 139* 
Oxazine-series, syntheses in the, 1217. 
Oxidation experiments 'vrith the galvanic 
current, 926. 

---— in animals, influence of light on, 

172 . 

-in the living cell, 1028. 

-- primary and secondary, in the 

organism, 172. 

r slow, absorption of nitrogen during, 
673. 

Oximes, behaviour of, with mordants, 

868 . 

—- preparation of, 689. 
Oximido-compounds, isomerism of, 607, 
608,609. 

Oxyamidosulpbonates and their conver* 
sion into hyponitrites, Teans., 760. 

•-decomposition of, by alkaline bases, 

Tbai^s., 765. 

-oxidation of, by basic reagents, 

Teans., 770. 

Oxyamidosulphonio acid, hydrolysis of, 
Teaks., 764, 

-^ preparation of, TeAKS., 761* 

Oxyethenyldiamidotoluene, 866. 

Oxygen, absorptiomspectTro of, 1. 

-- and ammonia, eudiometrio investi¬ 
gation with mixtures of, 1081. 

— atp33iio weight of, 672, 935. 

-T— combustion of organic substances 
in, at bigb pressure, 929. 

—compressibility of, at very hi^ 
pressures, 8. 

-- direct estimation of, in natural 

waters, 561. 

-- dissolved in water, estimation of, 

79, Teaks., 552. 

-dried, combustion in, 465. 

-- evidence of the quantivalenoe of, 

404 , 


Oxvgen, moist, action of light on, Peoo., 
134. 

occlusion of, in pure silver, 
Teaks., 400. 

-preparation of, 465. 

-- solubility of, in water, 936, 

Oxyhfismoglobin, detection of methssmo^ 
globin in presence of, 660. 

-in the bile, 636. 

- influence of temperature on the 

tension of dissociation of, 630. 

-reducing action of indigo-white on, 

530. 

-reduction of, in the heart, 1225. 

Oxyhydi^tinine, 627. 

-constitution of, 1222. 

Oxyhydrogen gas, catalytic action of 
metals on, 20^ 

Oxylepidenic acid, Peoo., 139. 
Oxylepidens, Peoo,, 137,138. 
Oxymethylene, 369, 

Oxysapogenin, 1004. 

Oxythiazoles, conversion of ketone thio¬ 
cyanates into, 413. 

-reduction of, to thiazoles, 413. 

Ozone, action of, on guaiacum resin, 900. 

-determination of the boiling point 

of, 821* 


p. 

Palseopicrite from Stoppenberg, in tbe 
Harz, 673. 

Palladium, absoi^ption of hydrogen by, 
568. 

- non-magnetisable alloys of, for 

watch works, 573. 

Palmitonitrile, conversion of, into hexa- 
decylamine, 688. 

Fapaveracece^ alkaloids from, 62. 
Papaverine, additive product of, .with 
orthonitrohenzyl chloride, 281, 

- bases formed by the action of 

potash on additive products of, 166* 
—— constitution of, 167. , 

— methiodide, 416. 

-phenacyl bromide, 418. 

-- --oxide, 419, 

-- salts, 419. 

Papaverine-derivatives, 166. 

Papaveronio .acid, 1016. 

Paraffin, estimation of, 83. 

— solubility of, in various solvents, 82, 
Paraformaldehyde, molecular weight of, 
369. 

Paragonite from the Zillertbal, Tyrol, 23. 
Paraisobutaldehyde, action of sulphur 
on, 120. 

Paraldehyde, action of ethyl io^de and 
zinc on,, 954, 1136, 

-influence of, on digestion, 533* 
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Jaraxanthine, physiological aotioa of, j 
293. 1 

'Passivity of cobalt, 1114 
Pasture, permanent, seeds for, 1084 
Pea*nut oil, density and refractive index 
of, 86. 

Pearls, composition of, 179. 

Peas, fat from, 296. 

Pen tabenzoyl dextrose, 1162. 

-action of pbenylhydraasineon, 1130. 

Pentabenzoylgalaetose, 1158. 
Pentabenzoylmaltose, 1153. 
Pentabenzoylmannitol, 1152. 
Pentaeetylcellulose, Pnoo., 133, 
Pentacetyldextrose, 952, 1131, 
Pentacetylgalactose, 1131. 
Pentadecyldiplienyl trioyanide, 697. 
Pentamethylbenzamide, 876. 
Pentametliylbenzene, heats of combus¬ 
tion and formation of, 1042. 
Pentamethylbenzdic acid, 876, 
Pentametbylene bromide, 960. 

'-glycol, 950. ^ , 

Peutamethylenediamine, 950. 

—^ in .cy8binuria,1024 

magnetic rotatory power of,TEANS., 

: ^ 98 , 732 . 

PentsunethylenedinitramiiiK, 492. 
Pentamethylphenylglyoxylic acid, 875, 
Pentamethylphloro^lucinol, 497. 

Pentane, nitro-, primary, action of zinp 
ethyl on, 1127, 

Pentathionates, action of alhalis on, 828. 
Pentane, pentamido-, 769., 
Pentenylglycerol, 231.^ 

Pentethyibenzene and its derivatives, 40. 

, - decomposition of, by sulphuric 

acid, 40. 

Pentethylbenzenesulphone, 40. 
Pentethylbenzenesulphonic aoid, salts of, 
40. 

Pentio aoid, molecular weight of, 489. 
Pentone, tetrathio^ 852.^ 

Pontylarnine and its derivatives, 976. 
Pentylindole, 3'-, 260. 

Pepper, test for the addition of ground 
olive atones to, 88. 

—- volatile alkaloid in, 298- 
Pepsin in normal and pathological urine, 
430. 

Peptone blood, g4^es of, 531. ^ 

Peptones, commercial, examination-of, 
803. 

Perhydrides of the higher aromatic 
hydrocarbons, 719: 

Periclase from Hormarken, 216. 
Periodates, TsaI^s., 148* 

--- constitution of, Tbak^., 152, 

Periodic law, experimental r^earcbes' 
on, Peaks., 382. 

— -- tnechanical properties of 

metals in relation to, 105, 


Periodic law, of the ehemioal elements. 
Teaks., 634 

Peridotite of Elliott Co., Kentucky, 680. 

- of Iron Mine Hill, Cumberland, 

Rhode Island, 27. 

Peroxides, constitution of, 939. 

-electro-motive force of thin layers 

of, 661. 

Perseitol, 32. 

-dibenzoic acetal of, 32. 

Perstannic anhydride, 1051. 
Persulphuric acid, behaviour of, towards 
nitrogen, 941. 

-electrical behaviour of pla¬ 
tinum in, 1041. 

-r—-formation of hydrogen per¬ 

oxide from, 940. 

-galvanic polarisation in the 

formation of, 1041. 

Perthiocyanic acid, normal, 228. 
PerthiocyanoglycoUic acid, 229. 

Peru balsam, testing, 196. 

Petroleum, Burmese, 949, 

-- (kerosene) oils, commercial, safety 

of, 82. 

<—^ natural, mineral matter in, 226. 
Fhdlaria' amndinaceat analyses of, 
1078-1082. 

,—-— cmaT>&f^u^ composition of the 
seeds of, 794*, 

Phenaeetin, detection of , antifebrin in, 
660. 

Phenaoite from Colorado, 356. 

-from Maine, 24. 

Phenaeylethylacetic acid, 257. 
Phenacylethylmalonic acid, 257. 
PhenaH> Idihydrothiometadiazine, 973. 
Phenanchrapiazine, Teaks., 98* 

-dibydnde, Teaks., 98* 

Phenanthraquinone, action of acetamide 
on, Teaks.; 107. 

—— action of aldehydes on, under the 
influence of sunlight, 405. 
Phenanthraquinonedioxime, 1202. 
Phenanthraquinoneoximes, 1067,120L 
Phenanthrene, heats of oombustion and 
formation of, 1042* • / ' 

-- perhydride, 720. 

PhenanthrobromiBobu]bylbenzeiie, 44, 
Phenanthroisobutylphenazine, 44 
PhenanthroBnecarboxylic acid, 521- 
Plienazine, amido-, and diamide-, 500., 
Phendihydrokefcomefcadiazine, 972* * 
Phenomorpboline, 1220* 

Phenol, action of iodine on, in alkaKne 
solution, 1150. . , 

, —^ action of tbe chlorides of propi#^|| 
and butyryl on* Teaks., 546. ^ 

-- chlorobromoparanitro-, 

derivatives of,, Teaks., 57,5$. * ; ; ^ ^ 

-dibrompi?bhonitro-, 

tive bf, Trljsb,, 64 . ' 
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Phenol, dichlororthonifero-, action of 
chlorine on, TsA^fS., 586. 

-caleium-deriTatiTe of, Tbajts., 

61. 

-direct preparation of from benzene, 

241. 

-homolognes of, conversion of, into 

prima^ and secondary amines, 700. 

- nitro-, isomeric with a-nifcro- 

camphor, 618. 

--orthamido-, action of chlorine on, 

699. 

- - and paramido, action of 

acetone on, 524. 

- orthochloToparahromo-, nitration 

of, Tbaj^'S., 584. 

- orthochloroparabromorthonitro-, 

action of bromine on, Teajts,, 585. 

- - action of nitric acid on, 

Tbans., 584. 

- orthoehloroparanitro-, bromina- 

tion of, Tbans., 56. 

- orthonitro-, action of eblorine on, 

Tba^ts., 586. 

-- paramido-* oxidation of, 973. 

--parabromorthiodorthonitro-, eal- 

, cium-derivative of, Teaws., 61. 

-parabromorthocblororthonitro-, 

tdt^ion of, Tbaks,, 590. 

- parablromorthonitro-, action of 

chlorine oa, TBjUTS., 586. 

-paraehlororthobromorthonitrov 

action of nitric acid on, Tbaks., 584. 

--calcium-derivative of, Tbajts., 

60. 

-nitration of, Tba^ts., 

- parachlororthonitaro-, action of 

bromine on, Tbans., 588. 

—^—paradichloroparanitro-, 244 

-perehlorination of, 11^. 

-products of the action of chlorine 

on, in alkaline solution, 853, 

--series, isomeric changes in, TsAifS., 

683. 

Phenoldistdpbonie acid, 1185. 
Phenplphthalelin, behaviour of, -with 
ammonia^ 746. 

Phenols, action of chlorine on, 265. 

— be^Tiour of, towards the alkali 
hydrosuiphides, 496. 

— benzoyl-compounds of, 1162. 

—desmotropy in, 247,9^. 

-- haiogen-nitro-, some metallic deri¬ 
vatives of, Tbans,, 66. 

-iodated, new <tos of, 1150. 

-iodation of, in ammoniaoal solution, 

697. 

-^ polyhydric, action of borax on, 864, 

PhenolBuipIiordo acid, bromortho-, 1184, 
—— ■ ' iodo-, 1184 , 

ortho-, m 

-acids, iodo-, 993. 

TOI*. IiVt/ 


Phenuvic acid, 595. 

Phenyl acetate, action of chlorine and 
bromine on, 599. 

-butyrate, Teans., 547. 

-cyanate, action of hydroxylamine 

on, il64. 

-cyanide, dispersive power of, 805. 

- ethers, alkylene-derivatives of, 

862. 

— naphthyl carbinol, a-, 781. 

-propionate, Teaws., 546. 

--selenide, 41,1167. 

-thiocyanate, diamido-, 700. 

Phenylacetic acid, derivatives of, 506. 

-thermochemistry of, 1096. 

Phenylacetodiethylamide, 506. 
Phenylacetodiphenylamide, 506. 
Phenylaeetonylphenyl sulpliide, 489. 
Phenylacetylecgonine, 283. 
Phenylacetyiene, reduction of, 878. 
Phenylaeetylenebenzoylacetic acid, 148. 
Pbenylacryiic acid, /S-, thermochemistry 
of, 1096. 

Phenylallylene and its di- and tetra- 
bromide, 372, 

Phenyiamidoacetic acid, indole from, 
1068. 

Phenylamidodimethylpyrroline, 386. 
Phenyiamidolactie aoid^ 988. 
Phenylamidomethvldiethylmefcadiazine, 
685. 

Phenylamidonaphthylcarbam ide, $92. 
Pheaylanisacrylonitrile, o-, 598. 
Phenylaspartanil, 124. 

Phenylaspartic acid, derivatives of, 
1064 

Phenylazoniiarosorcsorcinol, 137. 
Phenylazoresorcinyl ethers, conversion 
of, into hydroxyquinol-derivative, 
1165. 

-methyl ether, para-, 1155. 

-- nitrosQ-, 137* 

Phenylazoresorcinyl dimethyl ether, 
1155. 

-- ortho-, 1155. 

Phenylazo-u-feefrahydronaphthylamine, 

n5. 

Phenyibexiaidine, diorthonitro-, 773- 
Phenylbehzopyrazolecarboxylic acid, 
nitro-, 516. 

Phenylbenzoiycarbamide, 1165. 
Phenylbenzoxythiocarbamide, 1166. 

-PhenylbenzylthioCarbamide, Tbans., 
300. 

, Phenylbromethyllactic acid, paranitrd-. 
Intone of, 397. 

Phenyl-j8-bromoprdpylene, 372, 
Phenylbutinecarboxylie acid, paranitro-, 
396. 

Phenylbutinedacarboxylic acid, para¬ 
nitro-, 396. 

Pbenylcinnamonitrile, a-, 597. 

4 » 
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Phenylcyanetliine, 6S5. 

Phenyldiacetjl, ll'Jl, 
Phenyldiamidometaxylylmetliane, meta- 
and paranitro-y 134. 
Phenyldiazoresorcinols, isomeric, 138. 
Phenyldibenzylmetebdiazine, amido-, 
684. 

PJaenyldibromefchylbromacrylio acid, 
pamnitro-, 396, 

Phenyl-a-jS-dibromisobutyric acid, de¬ 
rivatives of, 372, 

PhenyldihydrodibromobutineoarboxyKo 
acid, paranitro-, 396. 
Plienyl-a*/5*dilcetobutane, <*»-, 1171. 
Phenyl-«-jw-diketobutaae, u»-, 1171. 
Pheiiyi-a-^-diketopiperazine, 1115. 
Phenyl-fit-w-diketopropane, w-, 1170. 
Phenyldimethylhvdroxypyrimidine, 
1008. 

Phenyldimethylpyrazolone, 518. 
Pbenyldimethylpyrazolonetartronyl- 
carbamide, 517. 

Phenyldimptbylpyrazolonetart ronyl- 
imide, 517. 

Pbenyldiparamidopbenylisobutylmetli- 
ane, meta- and paramitro-, 133. 
Phenyldiparamidotolylmethane, mefc- 
amido, 133. 

—^ and jS-metanitro-, 133. 

Phenylenecarbamide, arnido-, 46. 
Phenylenediamine, meta- and para-, 
physiological action of, 66. 

-- ortho-, oxidation of, 499. 

* -. . para-, oxidation of, 973. 

‘Phenylenediamineparasulphonio acid, 
ortho-, 881. 

Phenylenediamines, benzyl-derivatives 
ofjTBANS., 590; 

-thermochemistry of, 1099. 

Pheaylenediaminesulphonic acid, ortho-, 
144. 

Phenylenediaminethiosulphonio acid, 
para-, 777. 

Phenylenediazosulphide, ortho-, 135. 
Phetiylenediazosulphidecarhoxylio acid, 
868 . 

Phenylethoxythiocarbamide, 1165. 
Phenylethylamine-derivatives, 976. 
Phenylethylthiophen [2 : 4], 258. 
Phenylfnrfuracrylonitrile, 598. 
Phenylglycine, preparation of, 1013. 
Phenylglycinorthocarboxylic wdd, 143. 
Phenylglyoxime, 610. 

Phenylglyoxylic acid, derivatives of, 
. 506. 

Pbenylhydantoio amide, 706. 

. Phenyihydrazine, action of carbonyl 
<diloriae on, 1165. ♦ 

— action of carbonyl sulphide on, 

1164. . 

— action of ethyl ohlorooarbohate on, 

1165. 


Phenylhydrazine action of nitroso-bases 
on, 702. 

-action of, on phioroglucinol and 

resorcinol, 1162. 

-action of, on tetrachloiacetone, 

1160. 

--derivatives of, 392. 

-halogen-derivatives of, 261. 

—— inorganic derivatives of, 1163. 

-orthamido-, 501. 

-orthonitro-, 501. 

-reactions of, 1163. 

Phenylhydrazineparasulphonic acid, 
orthamido- and orthonitro-, 144. 
Phenylhydrazines, nnsymmetrical 
secondary, preparation of, 1158. 
Phenylbydrazones, 251. 
Phenyl-«-hydroxy-/3-bromisobntyrio 
acid, 372. 

Phenylhydroxypyrimidineearboxyl- 
amide, 1009. 

Pbenylhydroxypyrimidinecarboxylic 
acid, i009. 

Phenyi-iti-hydroxythjiazolei a-, 413, 
Phenylhydroxythiocarbamide, 1164, 
1165. 

Phenylimidazole, 624. 
Phenylimidazolylmercaptide, 624. 
Phenylimidodia^o acid, 1013. 

— anilide and dianilide,-1014. 
Phenylindoles, formation of, by ispmerio 
change, Peoc., 90. 

Phenylisindazolecarboxylic acid, nitro-, 

Phenylisocrotonio acid, orthoparadi- 
cbloro-, 265. 

Phenylketopentene, 595. 
Phenylmetatolylcaiiamide, 702, 
Phenylmethoxythiocarbamide, 1165. 
Phenyl-/i-methylamidothiazole, a-, 415* 
Phenylmethylljenzylhydroxypyrimidine, 

^ 1008. 

Pbenyl-a-methyl-/3-bromacrylic acid, 
872. 

Phenylmethylethylhydroxypyrimidine, 

1008. 

Phenylmethylhydroxypyrimidine, 1008. 
Phenylmetbyl-/i-imidothiazoline, a-, 415. 
Phenylmeriiylmethoxypyrazoione, 518. 
Ph€nylmethylmethylenepyrariilone,518. 
Phenylmeihylnitramine, tetranitro-,and 
its conversion into metaphenylenedl- 
aminerderivatives, 1164. 

-trinitro- 971. 

Phenylmethylpyrazole [1: 5], 410. 
Phenylmethylpyrazoledicarbo3^Hc acid 
[1:5:3; 4j, 410. 

Phenylmethylpyrazolone carbinol,;#18, 
Phenylmethylpyrazoionemajcmjd^Wh 
amide, 618. , , 

Phenylmet^lpywoMondcarboniirii^ 

12U. , 



INBES OF 

^(|6nylmetliylpyrp(ylidonecarboxylic 

1212. 

Phenyl-a-mefchyIseleiiazol<^, p-, 727. 
Pbenylmethyitriazenylamidosinie-deri- 
vatives, 977. 

Phenylujethyltriazenyibenzenylazoxime, 

978. 

Phenylmefebylfciiazenylethenylazoxiine, 

‘ 978. 

Pbenylmorpboline> 1219, 
Pbenyl-a-napbfebacmcbonic acid^ a-, 

411. 

Phenyl-^-napbtbaeinoboiiie' acid, a-, 

412. 

Phenylnaphtbalene, Peoc.,. 70. 
Phenyl-a-naphtbaquiiuoline,. a-, 411. 
Phenyl-jS-napblbaqumoline, a-,. 412. 
Phenylnapbthylgiycoliic acid, a-, 781. 
Phen;]florthoinetlLOxyckichonio acid,, a*, 
411. 

Phenylorfcbomethoxyqxiinoliii©i a-, 411. 
Phenylosazaneglyoa^caiboxyHc acid, 
237. 

Phenylpara^nic ortho-, para,', and 
meta-chloro-, 160, 

---orfchoparadichloro, 265. 

- acids, isomeric chlopo-, disubsti- 

tuted naphthalenes from, 160. 
Phenylparamefchoxyqnmoline, a-, 411. 
Phenyl-phenylhydrazine, orthoparadi- 
nitro-, 1160. 

Phenylpiperidyilasidc ackl, 988. 
Phenylpropioim acid, direct addition of 
hydrogen to, 878. 

Phenylpropionie acid, ^ thermochem¬ 
istry of, 1096. 

Phenylpropylamine, and iie deriyailyes, 
976. 

Phenylpyrazole, 1215. 

-[1], 410. 

Phenvlpyrassolecarboxylic acid p *. ?], 

m 

Pbenylpyrazoletricarbo^^lie* acid 
[1; 3 : 4 : 6], 410. 

Phenylpyrazoline, 1215. 
PhenyipyridinephenylensiEetonecarb- 
oxylic acid, a-, 412~ 

Phenyipyridinesidphodicarboxylic acid, 
i8-, 627. 

Phenylpyruric ac^ synthesis of, 990. 
Phenylqtdninio add, o-, 411, 
Phenylsdenazylamine, a-, 726, 
PhenyltetrabydrO'jS-najf^thabenzyloarb- 
amide, 11^. 

Phenyltetrahydro-jS-naphthabenzylthio- 
carbamide, 1198. 
Phcnyltetrazenylamidoxime, 979. 
Phenylthiazole, 414. 

Phenylthiazole, n-, 725. 
Phenylthiazylamine, 415. 
Phenylthioearbamide, action of ehloro- 
sulphonic acid on, 1166. 
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Phenylthiocarbamide, action of hydro¬ 
gen peroxide on, 872. 

- action of thialdine on, Teans., 

627. 

Phenyltrimethyleneimine, 252. 
Phenylvinylhydroxypropionic acid,para- 
nitro-, 397. 

Pbenythronic acid, 595. 

Phlebin, 787. 

Phloroglucinol, action of chlorine on, 
967. 

-action of methyl iodide and potash 

on, 497. 

- action of phenylhydrazine on, 

1162. 

-trichloro-, 967. 

Phloroglncinotannie acid, 1063. 
Phlorotannin-red, 1063. 

Phosphate of Beauval, origin of, 837. 
Phosphates and cereals, 1242. 

-insoluble, estimation of, 747. 

-manuring cereals -with, 436. 

-natural, estimation of fluorine in, 

74. 

-of polyralent metals, 756. 

Phosphatic deposits of Montay and 
Forest, 222. 

Pbosphodecamolybdic acid, 760. 
Phosphorescence of alumina, Teans., 
280. 

Phosphoric acid, direct estimation of, 
as tricalcium phosphate, 439. 

-- estimation of, 186, 308. 

--estimation of, in basic slag, 

439. 

--- estimation of, in organic sub¬ 
stances, 647. 

-- -esrimation of, in sweet wines, 

547. 

--— estimation of, in the presence 

of ammonium citrate, 648. 

^ - estimation of, with silver 

nitrate, 307. 

—-- estimations, calculation of, 

, 439. 

-- of basic slag, assimilation of, 

647. 

^-- of jsaineral origin, detection 

of, 1032. 

—^-titration of, with molybdate, 

and gravimetric estimation of, 762. 
Phosphorous acid, 826. 

---constitution of, 108. 

Phosphorus, amides of, 210. 

- combustion of, in dried oxygen, 

466. 

- dissemination of, in masses of 

metal, IS* 

—— estimation of, in iron, 76, 648, 
1244. 

- estimation of, in iron and steel, 

: 76 . 


4 a: 2 
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PhoBplioirus, estimation ofj in iren in 
presence of silicon, 1244-. , 

--estimation of, in iron ores, 189. 

—— estiniation of, in organic com¬ 
pounds, 81. 

-in the Lndington Mine, Michigan, 

763, 

--vapour-density of, 673. 

PhoHphoruB-trianbydropyruvic acid, 36. 
Phosphorus-trihydropyruvic acid di- 
anUide, 36. 

-hydrazide, 36. 

Phosphorjd trifluoride, preparation of, 
Jeans., 759. 

Pliosphotnngstio acid, 469,1121. 
Photochemical decomposition of ehlor- 
ine--water, action of hydrogen chloride 
and metallic chlorides on, 1093. 
Phthalic acid, specific heat of, 93, 94. 

--thermochemistry of, 1096. 

— anhydride, thermochemistry of, 
1096. 

--- chloride, action of zinc ethyl and 

zinc methyl on, 1059. 

Phthalimide, dibromo-, 257. 
Phthaliniidine, 253. 

—^ and its derivatives, 140. 
Phthalimidines. substituted, 141. 
Phthalylcyanethine, 685. 
Phthalyloieogonine, 283. 

Phyeoerytlirin, isomeric modifications 
of, 623, ' , 

Phyllotaonin, 279. , 

Physiological action and chemical con¬ 
stitution of certain sulphones, rela¬ 
tion between, 1232. 

-of acetophenone, 1076. 

-of amyl nitrite, 433, 

—- Qf antharobin and ehrys- 

arobin, 539. 

--of hydrocyanic acid, 1232. 

-of nickel and cobalt salts, 

638. 

-— of para- and meta-phenylene- 

diamine, 66. 

--of paraxantliine, 293. 

-of the tetrahydronaphthyl- 

amine-compounds, 737, 

-—^ of uranium salts, 537. 

Physiology, chemical, applications of 
spectrophotometry to, 73. 
Piaselenoles, 785. 

Piazine-derivatives, Teans,, 97, 

Picene icosihydride, 720. 

—— perhydride, 720. 

Piemontite, occurrence of, 25. 

Pigment black, of the chorolfd, 788. 

^ — yellow, in butterflies, Peoc,, 117. 
Pignients, blue, absorption-spectra of, 
325. 

'-muscle-, 638, 1231. 

-- of the mine* 581. 


Pig’s bile, a crystalline acid from, 
1231, 

-acids of, 422. 

Pimelic acid, boiling points of, 691. 

--thermochemistry of, 1097. 

Pine-wood resin, a delicate reaction for, 
660. 

Pinene, action of chromium oxy¬ 
chloride on, Tbans., 45. 
Pinenenitrolbenzyiamine, 1071. 
Pipecoline, a-, oxidation of, 904. 

Piper heile^ oil of, 863. 

Piperazines, 1009. 

-characteristics of, 1015. 

Piperideine, 901. 

Piperidine hydrochloride, magnetic 
rotatory power of, Tbans., 716. 

- magnetic rotatory power of, 

Tbans., 699, 733, 736. 

-nitro-, 1145. 

-'y-truxillopiperidate, 1218. 

Piperidylbenzoylthiocarbamide, TaANS., 
623. 

Pipemo of the CoUina del Vomerp, 

222 , 

.Piperohalphenyihydrazone, 252. 
Piperyloarbamide, 1145. 

Plantago psglUum, sugar obtained from, 
233. . 

Plant ashes, determination of chWr;ne 
ia, ‘ , 

-^ respiration, transformation ^ of 

force and material in, 540. 

Plants, action . of water containing 
sodium chloride on, 795. 

- blood pigment as a gauge of 

gaseous exchange in, 182. 

--- boric acid as a constituent of, 

794. 

-damage done to, by acid vapours* 

795. 

-etiolated, protophyllin in, 1236. 

evolution of ammonia and volatile 
. nitingen-compounds from, 1238. 

—— green, kept in the dark, decom¬ 
position of protetds in,r 642. 

-^ lecithin in the seeds,of, 645. 

—^— presence of nitrites in, ,295. 

—— prodiicts of the, decomposition of 
albuminoids in* 642. 

—relation between the intensi^ of 
radiation and the decomposition of 
carboTiic anhydride by, 1234. 

- rdle of formaldehyde in the 

assnnilation of, 640, 

-solid hydrocarbons in, 68. - . 

-variations of the internal atinfij-' 

sphere of, 641. / 

Platinates of the alkalis and atoliish 
earths, 1126. , “ ' ’ ' 1 

Platinethylsulphine^salts*, 230, , ; ’ f 

Platimbenzyls^lpMiie jt3hidride*/3^;' ’ 
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Flatinibiitylsnlphine chloride, 368. 
Platixiiferous nickel ore from Canada, 
835. 

Piatmimethylsnipbine salts, 230. 
Platinipropylsulphine salts, 368. 
Platinisobutylsiilpliiae salts, 360. 
Platinisopropylsuiphine iodide, 368. 
Platiniim, action of silicon on, 1125. 

-- alloys of, certain generic electrical 

relations of, 201. 

-ebloiide, normal, 20. 

- incandescent, action of,, on gases 

and Tapours, 208. 

-native, from Canada, 109. 

-tetrachloride, 834. 

-wire, incandescent, action of on 

gases and Tapours, 20. 
Platosobenzylsulphine salts, 369. 
Piatosobutylsulpbine salts, 368. 
Platosodiethylenediamine chloride, 352. 
Platosoethyleiiediamine-amine, chloride, 
352, 

Pktosoethylmethylsulphine chloride', 

23a 

Piastosoethylpropylsulphine chloride, 
230. 

-iodide, 368. 

Platosoethylsulphine salts, 230. 
Piatosoisobutylsulphine salts, 368. 
Platosoisopropylsuiphine salts, 368. 
Piatosomethyldisulphine salts, 229. 
Platosomethylsulphme salts, 229. 
PiatOsoprf^ylisopiopylaulphine iodide, 
868 . 

Platosopro^ylsulphine salts, 367, 368. 
Platososemidiethylenediamine chloride, 
351, 

Humboaragonite from , IjeadhiHs, 
Tbaks., 95. 

Piumbocflicite from LeadhiBs, Teans., 
95. 

Plutonic and metamorphio rocks ait 
Omeo,, 222. 

Po« pratenHs, analyses of, 1078—1082. 
Poisoning by expired air, 629. 

^—' ■ carbonic ^ oxide, new test for, in 
blood, 650. ^ , 

-- teat forth© blood in, 

B8, 

-; oases, destruction of organic mat¬ 
ter in, 653. 

Polyketones, passmty of certain, to, 
hydroxlamine and phenylbydrazine, 
254. 

Polymeric compounds, determination of 
the molecular weights of, by Baoult’s 
method, 1105. 

Polymerism and isomerism, use of 
feboult’s method to distinguish 
between, 754 
Porcelain glazes, 214. 

Porpbyrites of <^bian, 110. 
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Potash, absorptiye power of sea sludge 
for, 1241. 

-arsenic in, 341, 

-coefficient of division of, 1047. 

-heat of neutralisation of, 811. 

Potassiovanadyl fluorides, 1123. 
Potassium acetate, fused, electrolysis of, 
1056. 

—— ammonium sulphite, 1106. 

-antimonate, electrolysis of, with 

carbon electrodes, 559. 

-antimony oxalate, 489, 

-boiling point of, Teans., 326. 

-bromacetate, electrolysis of, 1056. 

-- chloracetate, electrolysis of, 1056. 

-chlorate, decomposition of, by 

heat in the presence of manganese 
peroxide, Teaits., 184. 

-decomposition of, in contact 

with metallic oxides, 343. 

-chromates, 1119. 

-effect of, on the freezing point of 

sodium, Teaks., 674. 

-hydrogen fluoride, preparation of, 

Teaks., 166. 

—;— hydroxide, vapour-tensions of solu¬ 
tions of, 205. 

— iodide and ferric chloride, reaction 
between, 1118. 

——- iodoxydxiodoresorcinol, 1151, 

-iron cyanogen-compound, new, 

359. 

-sulphide, action of cuprous 

chloride on, 354. 

-thiocyanates, 1129. 

-lowering of the freezing point of, 

by the addition of other metals, 
Tj^ns., 676. 

--manganate, use of, in analytis, 

798. 

-molecular weight of, Teaks., 630, 

533. 

--periodate, Teaks., 151, 

-- platinocyanide, derivatives of, 95X. 

-- polysulphides, constitution of, 

xuo. 

-salts, organic, electrolysis of solu¬ 
tions of, 1056. 

-sodium sulphite, 942,1X06, 

-i-thiosulphate, 943. 

-sulphites, 1106. 

Potatoes, cultivation of, 647. 

Potential, contact, of a metal and its 
salt, 661. 

—~ difference and striking distance, 
relation between, in various gases, 
806. 

-minimum point and change of, of 

a voltaic couple, 200, 
Prehnitenedicarboxylic acid, 874. 
Primuhne bas^ Teaks., 233. 

—^ L--action of potash on, 868. 
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Primulme base, constitution of, Tbaks., 
234. 

--constitution of, 867, Tbanb., 227. 

-- history of, 868. 

-nature of, 602. 

Propane, hexachloro', 1136. 

-nitro, action of alcoholic potash 

on, 365. 

-action of zinc ethyl on, 1127. 

—-—r — naagnetic rotatory power of, 

Tbans., 688, 727. 

-trinitroso-, 34. 

Propionamide, 381, 

Propione, 235. 

Propionic acid, a-bromo-, electrolysis of, 
1056. 

Propionitrile, heats of combustion and 
formation of, 812. 

■-magnetic rotatory power of, Tsahs., 

701. 

-synthesis of ketoino acids by the 

action of acid chlorides on, 057. 
Propionylbenzoyl, 1171. 

Propionylethyl cyanide, a-, 114, 

-- a-imido-, 114. 

Propionylphenol, Tbans., 547. 
Propionylpropionamide,057. 
Propiophenone, isonitroso-, and its de¬ 
rivatives, 618, 

'—— nitroso-, 585. 

Propoxylbenzoic acid, para-, 975. 

Propyl alcohol and water, vapour-pres¬ 
sures of a mixture of, PBOO.,1888,101. 

^— ooeaylhenzoylhydroxacetate, 420.j, 

-cyanide, dimoleouLar, 684. 

-- fluoride, 575, 

-—— methyl ketone, bronio-, 844. 

--nitrate, magnetic rotatory -power 

of, Tbai?B., 683, 

-- nitrosomethyl ketone, 585. 

-—- sulphaminebenzoate [ortho-], 902. 

*-sulphide, phttinum-compounds of, 

367. 

Propylamine, magnetic rotatory power 
of, Tbahs., 602, 730. 

— tnbromo-, 117. 

Propylanthranyl propyl ether, 895. 
Propylbenzyl cyanide, 861. 
PropyMeoxybenzoln, 512.. 
Propyldiphenyl triojranide, 697. 
Propylene, liquefaction of, 1126. 

-pentacMoro-, 1136. 

Propylenediisoamylamine acetate, 119. 
-benzoate, llSl 

Propylenes, a-bromo-, and a-isobromo-, 
236. 

ot-chldro- and a-isoehioro-, 236. 
Propyl-group, isomerio d^nge in, 
1186. 

Propylideneacetie acid, preparation and 
derivatives of, 599. 
Propylidenediethylsulphone, 1232. 


Propylidenedimethylsulphone, 1232. 
Propylmalonio acid, tliermochemistry 
of, 1097. 

Propylmethylqtiinone, orthiodo-, 993. 
Propylmethylquinonemonoxime, iodo-, 
993. 

Propyloxanbhranol, 895. 
Propylphenylacetic acid, 861. 
Propylphyeite, 31. 

Proteid metabolism in man, 174, 
-influence of urethane, par¬ 
aldehyde, antipyrin, and antifebrhi 
on, 534. 

-poisons, 1026. 

Proteids, action of salts on,, 425. 

-decomposition of, in green plants 

kept in the dark, 642. 

-estimation of, with special reference 

to those of milk, 450. 

-of serum, action of salts on the, 

424. 

-of the blood, production of, 532. 

-of white of egg, 1075. 

-relative digestibility of, 734. , 

- solution and precipitation of, by 

salts, 787. 

-the sulphur of, 528. 

Protein, estimation of the digestibilify 
of, 918. 

Protb^astose, 423i* 

Protomyosmose, 423. 

Protophyllin in etiolated plants, 1236. 
Protoplasm and hsemoglobin, reciprocal 
action between, 629. 

Proio^terue mnectens^ the cyst of, 793, 
Prout’s hypothesis, in reference to the 
atomic weights of carbon and oxygen, 
463L 

Prussian blue, soluble, 475. 
Pseudephedrine and its derivatives, 
1020. 

Pseudobrookite, 680. 

Pseudobutylene, brominated derivatives 
of, 575. 

-bromo-, conversion of erotonylene 

hydrobromide into, 676. 

-constitution of, 576. 

Pseudooumene, dinitrobromo-, 39. 

-symmetrical bromo-, action of sul¬ 
phuric acid on, 994. 

-— symmetrical iodo-, action of sul- 
phurie acid on, 995. 

Pseudocumenesulphonic acid, iodo-, 995. 

-acids bromo-, Wmeric, 994. 

PseudCcumyl oyanate, 241. 

-cyauurate, 241. 

Pseudocumylazoresorcinol, nitroso-, 137^ 
Psilomelane, 216. , 

Pterocarpin from red sandal wood, 
Ptomaine from the cuttle fish, 421. ^ 

-new, 1074. : 

Ptomaines, 733, > 
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PfcomaTnes aBd their genesis in relation 
to Fanum^s sepsin, 421. 

-in cystinuria, 1024. 

—— relation of, to infectious fevers, 
1026. 

Pumice, solubility of, in sea water, 682. 

Purpura lapiUu»^ colouring matter of, 
1207. 

Pujpureocobalfcic tungstate, 1117- 

--vanadate, 1117. 

Purpureo-iridium salts, 352. 

Pus, Vitali’s test for, 1040. 

Putrefaction, disengagement of free 
nitrogen during, 738, 739. 

Putresine and tetramethjlenediamine, 
identity of, 33. 

Pyranilpyroic acid, 142,1174. 

Pyrazole, 409. 

-monosubstituted derivatives of, and 

hydrogenated compounds derived 
therefrom, 1215. 

Pyrazolic bases, eomponnds of, with 
alloxan, 5l7. 

Pyrazolones, meta-, 56. 

P 5 nridme, conversion of anhydroeogonine 
into, 909. 

— formation of, from amidoazonaph- 
thalene, 728. 

—- magnetierotatorypowerof,TBAifa., 
700, 734. 

— mono- and di-bromo-, preparation 
of, 1212 . 

Pyridineearboxyiic acid, distillation of 
s^ts of, 1212 . 

Pyridineorthodiearbosylic add, 1016. 

Pyridinephenyleneketonesulphonic acid, 
i 8 -, 527. 

Pyrimidines, 1004,1006. 

Pyrites, burnt, estimation of sulphur in, 
306. 

— decomposition of, in a stream of 
oxygen, 1244. 

-new method of analysing, 1243, 

1244. 

Pyrochlorite in a root from Colorado, 
1054. 

Pyrocre^le, a-, derivativea and new 
colouring matters from, Teajts., 51. 

Pyrogaliocarboxyiie acid, thermochemis¬ 
try of, 1086, 

Pyroiusite, from Augusta Co., Yirginia, 
470. 

Pyromellitio acid, thermochemistry of, 
1096. 

PyromoTphite from LeadhHlSj Teaks., 
93. 

--preparation of, 21 , 

Pyromucic acids, substituted, 37, 386. 

Pyrophosphamic acid, 210 . 

Pyrophoaphotriamic acid, 210. 

Pyrotartaric acid, heat of combustion 
6 f, 5. 


Pyrotartaric add in suint, 178. 

-specific heat of, 93, 94. 

-chloride, 1059. 

Pyrrhoarsenile, 217, 218. 

Pyrrolidone, derivatives of, 1211. 

Pyrroline and carbazoie, similar reac¬ 
tions of, 260. 

-and its derivatives, behaviour of, 

as regards Buoult’s law, 901. 

--— conversion of, into* teferamethylene- 
diamine, 1208. 

-homologues of, direct synthesis of, 

727. 

Pyrroline-derivatives, action of methyl 
iodide on, 58. 

--conversion of into indole-de¬ 
rivatives, 400. 

Pyrrolinehydroxylamine, preparation of, 
1208. 

Pyrroline-phthalide, dibromo-, and 
nitro-, 58. 

Pyruvic acid and ethyl acetoacetate, 
condensation of, 593. 

---chlorination of, 488. 

-condensation of, with sodium 

succinate and acetic anhydride, 1146. 

-dibromo-, compounds of, with 

hydrazines, 237. 

Pyroxenites of Morbihan, 109. 


Q- 


Quantitative estimations by measure¬ 
ment of electrical conductivity, 545. 
Quartz pseudomorphs after spodumene, 
24. 

Quassin, constitution of, 278, 

Quercitol, 581. 

Quillajic acid, 55. 

Quinaldine, condensation of, with para- 
nitrobenzaldehyde, 527. 

-metamido, 520. 

-methiodide, 7 chioro-, 520. 

Quinaldineacrylic acid, meta-, 521. 
Quinaldinealdehyde, meta, 522. 
Quinazoliue, ; 8 -d-diohloro-, 610. 

Quince mucus, 541. 

Quimc acid, acetyl-derivatives of, 991. 
--specific rotatojy and refrac¬ 
tive power of, 453. 

Quinicine, oxidation of, 1074. 
Qumidine,“cincholeupone from, 1078. 

-constitution of, 626. 

Quinine, action of bromine-water on,730. 

-catechol sulphate, 808. 

-constitution of, 626. 

-estimation ofi by Zemer’s method, 

323. 

-orcinol sulphate, 908. 

-oxidation of, 626. 

-- phenol sulphate, 908. 
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Quinine, recent processes for testing, 86. 
— sulpltate, potassium sulphate as a 
reagent for the purity of, 1091., 

— tetrabromide, 730. 

Quinol diamido-, 968. 

-dibenzyl ether, 1162, 

-diethyl ether, 967, 

-nitroaiimido*, 968. 

— sulphate, triamido^, 96$. 

Quinoline, 1214. 

-axsenious bromide, 211, 

-y-bromo-, amido-, and nitro-deri- 

vatives of, 728. 

—— 4 : 4'-dibromO'', 729. 

-series, transition from the coumaric 

series to, 990. 

—-- yapour-pressures of, Teaks., 483. 
Quinoline-derivatives from ethyl ortho- 
nitrobenzoylmalonate, 519. 

-fi'om isatinio acid, 412. 

—^-reduction of, 518. 

Quinolinediacrylic acid, a-meta-, 523. 
Quinolineorthosulphobromamide, 981. 
Qttinolinaorthoauiphonamide, 981. 
Quinolinequinoneanilide, anilido-, 62. 
Quinolines, amido- and nitro-meta- 
bromo-, 281.. 

^ metabromo-,, 2^. 

Quinone and ethyl acetoacetate, conden¬ 
sation-product oif 42. 

-dianilido-, 988* 

-paradichloroparoximido-, 244. 

Quinone-derivatives, influence of the pre¬ 
sence of halogens and alkyl-groups on 
the replacement of oxygen by the 
isonitroso-group in, 243. 
Quinoneoximes, derivatives of, 244. 
Quinones, halogen-substituted, action of 
alkalis and ammonia on, 707. 

—- iodo-, 993,1184. 


E. 

EaSnose, 953. 

-- and saccharose, simultaneous esti¬ 
mation of, 1249. 

-compounds of, with bases, 846. 

—- estimation of, in beet-sugar, 192. 

-— estimation of, in the products of 
^ the beet sugar manufacture, 656. 
Bails, rusting of, 214. 

Bain of tropical distriots, nitrates in 
the, 923. 

Bain-water. See water, rain-. 

Baoult*s law, lecture experiments on, 
336. 

-of freezing, 565, 566., 

—'— method for determining molecular 
weights as used to distinguish be¬ 
tween isomerism and polymerism, 
764. 


Bed sandal wood, homopterooarpinfrom, 
160. 

, Bed silver ore, decomposition of, by air 
containing bromine, 1243. 

Beduetion of silver nitrate in the living 
cell, 1028. 

Beed canary grass, analyses of, 1078— 
1032.^ 

Befraction 'and dispersion of light and 
magnetic rotation by compounds 
containing nitrogen, correspondence 
between me, Teaks., 760, 

-and molecular volume, new theory 

of, 826. 

-molecular, 454. 

— --of fumaric, maleic, mesa- 

conic, citraoonic, and’ itaconio acids, 
and of thiophen, 198. 

—- of liquids within wide ranges of 
temperature, 197. 

Befractions, atomic, calculation of, for 
sodium light, 661. 

Befractive indices of turbid ^media, 
197. . , 

—- power and specific rotatory pov^rer 
of cOmpotmds, relations between, $26, 
453. 

Bennet in human urine, 536. 

Besin, Dammar^ 621. , ; . 

—^— hydrocarbon obtained hy the action 
of sulphur oh, Pboo., lOX , . 

-5- of Myoporum 

Teaks., 665. 

-oil, test for, in mineral and vege¬ 
table oils, 86. 

—— pine wood, a delicate reaction for, 
660. 

-products of the action of sulphinr 

on, Peoo., 102. 

-Bussian white, from Finns syhes- 

triSj 406. 

Besins, examination of, 322. 

-- fossil, from the coal measures, 

353. 

Beaorcmdialdehydephenylhydrazone, 

252. 

EesoreinOl, action of iodine on, in alka^ 
line solution, 1151. 

- action of phenylhydrazine on, 

1162. 

- azo-dyes, nitroso-derivatives of, 

137. 

— detection of, 1090. 

-iodoxydixodo-, 1151. 

-methyl ether, patamido-, 1155. 

-nitrodiimido, 969. 

-nitronitroso-, 41. 

l^soroinoldisulphonic acids, amido-, 
nitro-, and nitroso-, 510. . , - 

Besoroinyl allophanate, 394, 965. ^ . 

-dimethyl ether, paramido-i audit® 

derivatives, 1155.^. « ; ^ ^ 
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Besoreylaldebydeplieaylliydmone, 252. 
Besoroylic aeid^ jS-, thermochemistry of, 
1096. 

Eespiratioa experiments on the horse, 
911. 

--in the living cell, 1028. 

— plant, transpiration of force and 
of material in, 640. 

Betene dodecahydride, 720, 
Bbamnodiazine, 485. 

Ehamnose, oxidation of, 952. 
Ehamnosecarboxylie acid, reduction of, 
1149. 

Bhamnosone, 484. 

^hamnua f raTigula, constituents of the 
bark of, 68. 

Mhamms furshiana^ constituents of the 
bark of, 68. 

Bhodanie acid, 960. 

-new synthesis of, 961. 

Bice, manuring of, 646. 

Bicinoleic acid,^oxidation of, 1X47. 
Biebeckite, 109, 

Bivers, black, of equatorial regions, 
226. 

Bock from Colorado, containing sodium 
amphibole, astrophylHte, pyrochlorite, 
and zircon, 1054. 

Eock-crystal, electrolytic conductivity 
of, 91. 

Boc)^, acidic, eruptive, and solfataras, 
relation between, 474. 

-from the shore at Nice, 223. 

— of the Tulftinian volcanoes, 224, 

-of Pigeon Point, Minnesota, 473. 

Boots, acid Juice excreted by, 68. 
Bosemaiy, <atmphor and borneoj of, 
1002 , 

Botatory power and refractive power of 
ohemicm compounds, relation between, 
326, 453. 

—^-- of isocamphols, influence of 

solvents on, 1306. 

Bubeanwasserstoff, 1142. 

Bufi^Hol, action of halogens on, 405. 
Busing of rails, 214. 

Butbenium, ammoniacal derivatives of, 
948. 

—^ atomic weight of, 352, 835. 

-- chloride, ammoniacal derivatives 

of, 948. 

-nitrosoehloride, 352. 

-nitroso-compounds of, 678. 

Bye, soiling, digestibility of, 735* 


s. 

Saccharin, reduction of, 1149. 
‘‘Saccharin,** Pahlber^s, detection of, 
448,449. 

detection of, in beer, 322. 


“ Saccharin,’* Falilberg’s, test for, 86. 

- - influence of, on digestion, 

1022. 

Saccharose and raffinose, simultaneous 
estimation of, 1249. 

Saccharoses, formation of, from form¬ 
aldehyde, 581. 

Saffranine, benzylated, Tbaists., 595. 
Salep mucus, 541, 

Salicaldehyde, azo-compounds of, 779., 
Salicaldehydemetazohenzenesulphonie 
acid, 780. 

Salicaldehydeparazobenzenesulphonic 
acid, 779. 

Salicylaleohol, azo-compounds of, 779- 
Salicylaldoxime, 255. 

Salicylamide, azo-compounds of, 779. 
Salicylamidoparazobenzenesulphomc 
acid, 780. 

Salicylamidoxime, 255. 

-ethyl carbonate, 255. 

Salicylamidoximepropenyl-w-carboxylic 
acid, 255. 

Salicylhomophthalopropylimide, 256. 
Salieylhydroxamic acid, 870. 

Salicylic acid, artificial, estimation of 
foreign acids in, 447. 

-azo-compounds of, 780. 

-detection and estimation of, 

especially in beer, 195. 

-estimation of, 446. 

— --in beer, detection of, 446. 

-— in certain genera of the. 

LiliacecBj Pboo., 122. 

- -- sulphonic derivatives of, 

1062. 

-use of, for preserving stand¬ 
ard solutions, 73. 

. compounds, melting points of, 

Tsaks., 549. 

Salicylonitrile, 265. 

Saline hydrates, dissociation of, 815. 

-powders in the atmosphere, origin 

, of, 945. 

Saliva, formation of nitrous and nitric 
acids in, from formaldehyde and 
ammonia, 1228. 

-secretion of, 534. 

Salt in rain-water, 299. 

-solutions, constitution of, inferred 

from their behaviour with carbonic 
anhydride, 1044. 

-^^ density and expansion by heat 

of, 329. 

-dilatation of, 204, 830,1101. 

— --electrical conductivity of, 

808, 809. 

-rise of, in capillary tubes, 205. 

specific heats of, 4. 

Salts, conditions of equilibrium between 
solid and liquid compounds of water 
with, 752. 
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Salts, dissolyed, electrical transport of, 

665 . 

-fused, electrical conductiyitj of, 

457. 

-general law of diminution of 

Tolume of, by solution in water, 461. 

-- precipitation of colloid substances 

by, 99. 

relation between the solubility of 
salts and their melting points, 460. 

-solubility of, 671. 

-soluble, determination of the 

specific grayity of, 1101 , 

-soluble in water, determination of i 

the specific gravity of, 812. 

~ volumes of, in solution, 1044. 
Sarcolemma of muscle fibres, action of 
digestive fluids on, 913, 

Sawarri fat, Peoo., 69, 

Scheelite, commercial, analysis of, 311. 
Scopoletin, ’255. 

Sea sludge. See sludge. 

Sebaoic acid, boiling points of, 691. 

—^ -heat of combustion of, 5* 

— --— thermochemistry of, 1097. 

Seeds, carbohydrates in, 9l6. 

leguminossB, soluble carbohydrate 
in, 644. 

— of plants, lecithin in, 645# 

——^ of presence of 

betaine aud choline in, 1029, 

-solubility of the constituents oi^ 

1028. 

Selenazole-compounds, 726. 
Selenasylamine, 727. 

Selenhydantoln, 737. 

Selenious anhydride, compounds of am¬ 
monia with, 103. 

Selenium-compounds, aromatic, synthe¬ 
sis of, 41. 

.—« -of the benzene series, 1167. 

-electromotive fo?rce of, 3, 202, 555. 

Selenocyanacetic acid, 726. 
Selenoeyanacetone, 726. 
Selenooyanaoetophenone, 726. 
Seleuooyanogen-corapounds, 726. 
Selenophenol, 1167. 

Semmose, 687. 

Separation of ethereal solutions from 
aqueous liquids, 1086. 

Sepsin, Fanum’e, ptomaines and their 
genesis in relation to, 421. 

Serpentine rooh of Code di Oassimbreno 
and Monte Ragolo, 111. 

Serum, milk, analyses of, 634. 

—- proteids of, action of salts on the, 
424. 

Sesame oil, density and refractive index 
of, 86 . 

Sesquiterpene, and its derivalives, rota- 
toiy power of, 1072 . 

Shaking, apparatus for, 934. 


Shells, solubility of, in sea-water, 682. 
Sherry, pure, analyses of, 476. 

Siennas, 678. 

Silicates, decomposition of, for analysis, 
440. 

-estimation of water in, 546. 

-- natural, treatment of, with hydro¬ 
chloric acid as a means of ascertaining 
their structure, 23. 

--natural, estimation of titanium in, 

443. 

Salicoformio acid, preparation of, 343. ^ 
Silicon, action of, on gold, silver, plati¬ 
num, and mercury, 1125. 

-bromoform, preparation of, 343. 

-chloroform, preparation of, 342. 

-- compounds and their derivatives, 

'-preparation of, 211, 212, 34f 

-preparation of, by electrolysis, 303. 

—^ tetrabromide, tetrachloride, and 
tetriodide, preparation of, 342. 
Silieo-organic oomponndB of a new typo, 
504. 

Silicotetra-<*-naphthylamide, . Tbanb.,, 

m 

Silicotetra-jfi-naphthylamide, !rBA]srB., 
481. 

Sdieotetraorthotolylaimde, T]^s.,.46P- 
Sjliootetrapaiatoiylamide, ^78# ‘, 

SilicotebmphenylAmide, '3 ?bajJs.» 475. - 
Silver, action of silicon bn, 1125- 

-ammonio-antimCnate, 1124, 

—— and gold, estimation of, when con¬ 
tained in potassium cyanide solutions, 
189. 

— antimonate, 1124. 

-caproate, solubility of, 122. 

—- ehlbride, cyanide, thiocyanate, 
femcyamdie, and ferrocyanide, analysis 

of a mixture of, 83. 

,— -vapour-density of, 674. 

——^ chromates, 1121. 

— diethacetate, solubility of, 122. 

--effect of, on the freezing point of 

sodium, TEAjirs., 674, 

— haloid salts of, deecmposirion of,, 
by light, 199. 

—-— molecular weight of, Tbans., 532, 
533. 

-of M. Stas, occlusion of oxygen in, 

Tbauts., 400. 

-periodates, Tbaits., 152. , 

-: pure, properties of, Xbajis., 899, 

-volumetric estimation of, 1246. 

Slag, basic, assimilation of the phop* 
phoric acid of, 647- 

—^ — comparison of, with super- 

phosphai»,745. 

-estimarionof pho^horica*^, 

in, 430. 

—^ of, ae a manure, om^-: 
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pared with soluble phosphate aud 
bone meal, 299. 

Slag, furnace, gehlenite in, 681. 

Sludge, sea, and its absorptiTe power 
for lime and potash, 12U. 

Soap, estimation of fattj acids in, 194. 

-- estimation of free alkali in, 448, 

1037. 

Soda, arsenic in, 341. 

-coelfieient of diffusion of, 1047. 

-heat of neutralisation of, 811. 

-raffinose, 846. 

Soda-lime, true r61e of, in the estimation 
of nitrogen, 306. 

Sodiovanadyl fluoride, 1123. 

Sodium, action of bromine and iodine on, 
755. 

-aiuminates, 213. 

-amphibole in a rock from Colorado, 

1054. 

—*“ benzenesulphinate,‘ action of so¬ 
dium dibromhydrocinnamaifce on, 994, 
boiling point of, Trins., 326. 

— bromide, compound of arsenious 
acid with, 103. 

--chloride, blue flame produced by, 

in a coal fire, 336. 

-ethoxide, action of iodine on, 363. 

-gold alloys, properties of, Tbans., 

670. 

hydrogen carbonate, detection and 
estimation of, in milk, 1244. 

-iodide, compounds of axsenious 

add with, 103. 

-lowering of the freezing point of, 

by the addition of other metals, 
Teajts., 666. 

--methyldinitropbenylacetateazoben- 

zenesulpbonate, 507. 

— metboxide, elimination of carbonic 
anhydride by aid of, 1126. 

---molecular weight of, Teans., 527, 

530, 533. 

-- mphthaphenanthrazmesulphonate, 

274. 

nitrate and aaaonium sulphate, 
oompamtive manurial value of, 1085. 

— -and ammonium sulphate, 

comparatiye manurial value of the 
nitrogen in, 436- 

-—— nitroethane, action of alkyl iodides 
on, 365. 

—nitrqtartrazinesulphonate, 881. 

--paramethylhexadecyibenzenesnlph- 

onate, 130. 

-phenoxyaciyiate, behaviour of am¬ 
monia and organic bases with, 988, 
—- phenylhycSazine, 1158. 

-action of acid chlorides and 

anhydrides on, 1169. 

--action of alkyl bromides and 

of benzyl chloride on, 1158. 


Sodium, phosphite, 569* 

-platinate, 1125. 

-potassium sulphite, 942,1106. 

-thiosulphate, 943. 

-silver thiosulphate, 943. 

-sulphate, presence of, in the 

atmosphere, 816, 945. 

-sulphites, 1106. 

-thiosulphate, action of sulphurous 

acid on, 568. 

-behaviour of, with acids, 943, 

1107. 

-behaviour of, with metallie 

salts, 1107. 

-zinc oxides, 674. 

■Soil, arable, formation of ammonia in, 
1240. 

-changes within the, in the forma¬ 
tion of a meadow, 921. 

-detection of nitrates in, 649. 

-from Washington territory, ana¬ 
lysis of, 435. 

-heavy, manuring experiments on, 

300. 

-humous compounds in, 543. 

-- samples, collection and prepara¬ 
tion of, 921. 

Soils, absorption of atmospheric nitrogen 
by, 1238. 

-absorption of nitrogen by, 743. 

-acid, leguminosm in, 434. 

-action of ferrous sulphate on 

various, 436. 

-action of water containing sodium 

-chloride on, 795. 

--— Algerian, 436. 

-calcium in, 542. 

-clay, absorption of nitrogen by, 

1237. 

-- detection of nitrates in, 547. 

--influence of calcium sulphate and 

clay on the absorption of nitrogen by, 
1239. 

-loss and gain of nitrogen in, 745. 

-of di^erent degrees of fertility, 

formation of nitrates in, 70. 

—— percentage of carbonic anhydride 
in the air of, 1030. 

--source of error in the estimation 

of nitrates in, 438. 

-vegetable, and atmospheric nitro¬ 
gen, 1237. 

-estimation of nitrogen in, 

307. 

---evolution of ammonia and 

volatile nitrogen-compounds from, 

1238. , 

-- influence of electrification on 

the absorption of nitrogen by, 1237. 
Solfataras and acidic eruptive rocks, re¬ 
lation between, 474 
Solids, chemical action between, 817, - 
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Bolubility of gases, 6V0, 

-of iniuerals in sea water, 68^. 

--of salts, 671. 

— of salts apd their melting points, 
relations between, 460. 

Solution, kinetics of substances in, 327. 

-nature of, 941,1101, Pboo., 86,106. 

Solutions, aqueous, specific flravities of, 
,1044. 

— -vapour-pressure of, 668. 

— colloidal, physical properties of, 98. 

--constitutions of, 98. 

—— contraction of, 1102. 

-densities, heat capacities and elec¬ 
trical conductivities of, Peoo., 86- 

— evidence afforded by fluorescence 
and absorption of the decomposition 
of molecular groups in, 554, 

-law of freezing points of, Peoc., 149 

-—^ mechanical, physical, and chemical 
lowering of the freezing points of, 
Peoo., 160,151. 

-nature of, Peoo., 86,106. , 

--of one metsl in another, 932, 933. 

—^ saline, electrical conductivity of, 

, 808,809. 

—~ specific gravity of, 814, 

—^— study of the freezing temperatures 
of, Peoo., 106. 

Sorbic acid, heat of combustion of, 460, 
Sorbinose, constitution of, 116. 

Sorbite and its occurrence in the fruits 
of the KosacesB, 580, 
dibenzoio acetal of, 479. 

—— estimation of, 478. 

——extraction of, 478. 

.. hexyl iodide from, 841. 

-- nitro-derivatiye of, 580, 

-oxidation of, 580. 

Sorbose, fermentation of, 480. 

Sound, velocity of, in valpours as a means 
of determiningthevapour-density,460. 
Soxhlet extractor, improved, Teans., 359, 
Specific gravities of aqueous solutions, 
1044. 

— -and volumes of benzene and 

its halogen^derivatives, Teans., 488. 

- gravity of isomorphous mixtures, 

931. 

— — of salts soluble in water, de¬ 
termination of, 812,. 

-q£ soluble salts, detejtoina- 

tion of, 1101. - ^ 

-—^ —w, of solutions, 814. 

---of some fats and oils, 801. 

——' heat of mercury, variation of, with 
temperature, 750. 

- of sea water of ^erent 

densities, 666. 

of some solid organic com¬ 
pounds, 92. 

--of tellurium, 203. 


Specific heats at high temperatures, 4. 

-— of gases at constant volume, 

459. 

-of saline solutions, 4. 

—— rotatory power and refractive 
power of compounds, relation between, 
453. 

---of tartaric acid, change 

of the, in mixed solutions, 378. 

-volumes of camphor and borneol, 

785. 

—^-of similar compounds of ele¬ 

ments, Teaes., 486. 

Spectra,absorption-, and the composition 
of organic compounds, relations 
between the, 1093. 

— --of blue solutions, 326. 

— -of cobalt-compounds, Peoc,, 

14. 

-of epidote, 553. 

—^-of ferric chloride, Peoo., 14. 

-—-of the elements of-the ^dy- 

mium ^up, Teaes,, 259. 

-— of the elements pf the ej^ium 

group, Tbans., 265. . “ 

—- incandescence, Tbaes., 267. 

-invisible lunar and solar, 325.,' 

-metallic, 1. 

— of the -yttrium groups of elements, 
r 1 :eaeS., 269, ' ' 

—, phos^orescence, Teaeb., 267- 
—^ action of different earths on, 

^EAES., 275. 

—^ -interference of, Teaes., 276. 

—— reversion, Tbaes., 279. 

-sharp line of phosphorescent alu¬ 
mina, Teaes., 281. 

—— ultra-violet, of nickel and cobalt, 89. 
Speotro-colorimetric estimation of iron 
and thiocyanates, 1247. 
Spectrophotometry, applications of, to 
chemical physiology, 73. 

Spectroscope, recent, researches on the 
rare earths as interpreted by, Teaes., 
255. ! 

Spectrum, absorption-, of oxygen, 1. 

—- of cadmium, analysis of^ 455. 

—— of tiiagnesium, 89. 

-r of thiophoBphoryl fluoride, Teaes.,, 

322. 

Bperrylite, 471. 

Spessaiiine, 473. 

, Spiders, guanine in the excrement of,430. 
Spmtuous liquids, examinaticm of, 654. 
Spirits, estimation of fusel oil in,’196/ 
Spleen, hmmoglobin in blood passing io 
and from, 102$. , ; . 

Sputum, nitrogen in, 1076. ^ 

Standard solutions, use of salicylic »dd 
for preserving, 73. . 

Staunic acid, of neutaf^s4fen of, 

; iB33. , . . , :, ' ' 
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Stannic, eiilori^e, action of water on; 

1121 . 

--oxide, Tariations in the acid func¬ 
tion of, 838. 

— sulphide, 1053. 

Stannous chloride, volumetric estima¬ 
tion of, 189. 

Star fish, mammal value of, 1086. 
Starch, changes suffered by, when dis¬ 
solved in hot glycerol, 116. 

•-combination of, with copper oxide, 

1133. 

--compounds of, with the alkaline 

earths, 316. 

conversion of, in the human sto¬ 
mach, 631. 

—^ formation of cane-sugar from, 
1132. 

-formation of, from methjlal, 

methyl alcohol, &c., 67. 

-soluble, action of diastase on. 

Teaks,, 456. 

-molecular weight of, Teaks., 

465. 

— -- properties of, Teaks., 450. 

— - -relation of amyiodextrin to, 

Teaks., 449, 

-solution, preparation of, for use in 

volumetric analysis with iodine, 73. 
Starvation, infiuence of, on the glycogen 
of the liver and muscle, 427. 

Stearic acid, conversion of oleic acid into, 
1140. 

Stearolio «wnd, oxidation of, 375. 

Steel, estimation of carbon in, 186, 308. 

--- of phosphorus in, 76. 

Stilbene, attempted formation of a 
geometrical isomeride of, 51. 

—— group, isomeriam of members of, 
261. 

-heat of combustion of, 6, 460. ' 

-sulphide, di^ido-, 602.' 

Stilbenediamine, derivatives of, 1191. 
Stoma(3i|iT can the mucous membrane of 
the, decompose bromides and iodides, 
426. 

-contents, estimation of hydro- 

ckloric md in, 302. 

-horse^s, sugar contents of, 176. 

-- human, conversion of starch in, 631. 

Stromata of the red, corpuscles, 1231. 
Strontia raffinose, 846. 

Strontianite from Altahlen, 837. 

— frora.LeadhiEs, Teaks., 95. 
Strontium acetohyponitrite, 945. 

-arsenates, 826 

— calcium and barium, separation of, 

^ 77. 

hyponitrite, 945. 

--msdonate, 691. 

- nitrate, solubility of, in alcohol, 

345. 


Strontium sulphide, phosphorescent, 
preparation of, 198. 

StrophanthuSi glabrous, crystalline com¬ 
pound from, 407. 

Strychnine benzyl hydroxide and salts, 
626, 627. 

-separation, of, from brucine, 748. 

Styphnic acid, constitution of, 130. 
Suberic acid, boiling points of, 691. 

-beat of combustion of, 5- 

-thermochemistry of, 1097, 

Sublimation apparatus, 463. 
Suecinaldoxime, 1208. 

Succinbenzvlamic acid, Teaks., 630. 
Succmben2ylimide, Teaks., 629. 
Succindibenzylamide, Teaks., 631. 
Sucemdihydrazone, 1208. 

Succinic acid, action of ethylenediamine 
on, Teaks., 10. 

-and ethyl aeetoacetate, con¬ 
densation of, 592. 

—— - and ethyl benzoylacetate, 

condensation of, 694. 

-boiling points of, 690. 

-heat of combustion of, 5. 

--specific heat of, 93, 94. 

-— thermochemistry of, 1097. 

— acids, bromo-, electrolysis of, 1056. 

- - dibromo-, action of phos* 

phorus sulphides on, 237. 

—^ —I disubstituted, 959. ", 

--chloride, action of zinc ethyl on, 

1059. 

Succinimide, bromo-, 1064. 
Succinomonobenzylamido, Teaks., 632 . 
Succinomononitrile, 686. 

Succinonitrile, heats of combustion and 
formation of, 812. 

Succinosuccinic acid, 1147. 
Succinylodiphenyihjdrazine, 960. 

Sugar, beet-, estimation of raffinose in, 
192, 656. 

—^— cane-, formation of, from starch, 
1132. 

'--from maize, 917. 

-rate of change in the inver¬ 
sion of, by acids, 1103. 

-; detection of, in urine, 85, 552. 

-estimation of, by JPehling’s solu¬ 
tion, 1036. 

-estimation of, in beet by digestion 

in water, 314., 

-estimation of, in molasses, 191. 

. - estimation of^ in presence of 

carbohydrates, 85. 

-formation of, in yeast, 1027. ‘ 

-grape-, crystaUine form of, 1041, 

—^safranine as a reagent tor, 
446. 

— in iMcitic fluid, 291. ' 

-in the stomach of the horse, 176. 

-ihvert-, 479. 
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Sugar, iarert-, detection of, bv 
means of Soldaini’s solution in pres- 
ence or cane-sugar, 313. 

-milk, assimilation of, 735. 

--estimation of, in milk by the 

polanscope, 315. 

--oxidation of, 485. 

—^obtained from PtaMago psyllmm, 

—— post-mortem formation of, in tbe 
Iwer, 176. 

•■“^^resence of, in the aqueous bumour, 

-solubility of, in water, 846. 

-specific heat of, 93, 94. 

-tin in, 1036. 

Su^r-oane, fermentation of the juice of, 

Su^-group, reduction of acids of the, 
1149. ’ 

^ TT" synthetical researches ia^484. 
*^”^7 compound from Laminaria^ 

, Sugars, analysis of, 191, 

-- benzoyl-compounds of, 115:^, 

-- (impounds of copper oxide with, 
1133. 

-: compounds of phenyJhydrazme 

with, 484. 

-fermentation of, 480. 

—“ from fungi, 740. 

-- rapid estimation of, 1088t 

-reduction of copper salts by, 1055. 

-relation between the rotatory and 

refractive powers of, 326. 

Suint, glycollic acid and pyrotartarie* 
acid in,. 178, 

Sxdphaminebenzoic acid, paranitroortho*-^ 

-anilide, ortho-, 992. 

— orthotoluide, ortho-, 993. 

--paratoluidide, ortho-„ 993. 

Sulphanilic acid, orthonitro^, 880. 
Sulphates, yolumetric estimation of. 306^ 
losy. 

Sulphides, decomposition of, by air con¬ 
taining bromine, 1248. 

-—— metallic, 677. 

'' ‘ "■ ■■ ■ action of alkyl iodides on, 

1136. 

Sulphines, 115, 234, 1135. 

Sulphites, 942,1106. 

Sulphobenzoic acid, amido, 144. 

~ ortho-, 1183. 

---derivatiTes, 709, 

881,992. • 

----paranitroortho-, 711. 

-anhydride, 709. 

--ortho^, 992. 

-chloride, chloro-, 992. . 

S ulphobenzylidenethiocarbimidoaoetio 

acid, 960. 


Sulplw-il-bromopyromuoic acid, 3-, 888 
Sulphocaproic acid, 121. ^ 

Sulphocumic acid, meta-, 11 $ 5 . 
WuIphofluorosceTn, 710. 

Sulphofuniaric acid, 386. * 
Sulphohalite, 217. 

Sulphoisovaleric acid, 35. 
Sulphonefluoresceln, 710. 
Sulphonephthaleins, 7l0." 

Sulphones, formation of, on sulphona- 
tmg uaphthalene-deriTatiyes, Pnoc., 

- relation between the physiological 
aHion and chemicaa constitutiol of, 

Sulphonic acids, decomposition of, in 
pr^en^ of phosphoric acid, 1200. 
Sulphopheny’—’ 
thol, 784. 
dphophenji^ 
amine, 715. 

Sulphophenyicarbamio amid, 144. 
Sulphopropylbenzoic add, meta-, 1186 
Suiphopyromueamide, 87. 

Sulphopyromueicacid,^^a86i > ' 

Sulphop^ucieadd,i-, and its deriva¬ 
tives, 37. 

SuIphosaliBylic acid, 1068. ^ ' 

amides of,, 210 .' I 

-^^AttracUon p« mdml tissues for, 

~ behaviour in the organism, 432 
-- combustion of, in dried oxygen,' 


465. 

^ organic com¬ 
pounds, 796. ® 

--^dissemination of, in masses of metal, 

estimation of, in burnt pyrites, 306. 
■ * estimation of, in iron, 648. - 

-- molecular weight of, 340. 

--remarkable bed of, 216. 

—-^^state of combination of, in proteids, 

-valency of, 115, U35. 

density of, at a white heat, 

volumetric estimation of, 437. 
Sidphurio acid, causes afecting the 
lowemg the freeaug poLt of ', 
solutions of, Feoo., 150, • 

- coefficient of diffusion of, 

, rr* conductivity and 

concentrat^ solution^ 
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Sulpbiiric acid* esfeimatioii of, as bayium 
sulphate, 1032. 

---estimation of, in presence of 

iron, 926, 1244. 

-estimation of, in rain water, 

Trans., 545. 

——- free, detection of, in alumi¬ 

nium salts, 648. 

-heat of dissolution of, Prog., 

88 . 

heat of neutralisation of, 
Trans., 323. 

-hydrates of, Proo., 88, 106, 

128,151. 

-new lijdrate of, 941. 

- - solutions, densities, heat 

capacities, and eleot^cal conductirities 
of, Proo., 87, 88. 

-— freezing points of, Prog., 

106. 

•-tetrahydrate existing in solu¬ 

tion, isolation of, Prog., 128, 

-- theory of the lead chamber 

process, 103. 

-—; -total, in urine, relation be¬ 

tween, and that existing as ethereal 

- sulphates in rest and worh, 430. 

— -volumetric estimation of, 75, 

. Prog-, 5. 

- anbydride, compound of, with 

boHe acid, Trans., 155. 

-compounds of arsenious oxide 

with, Trans., 157. 

Sulphurous acid, action of, on sodium 
thiosulphale, 

-— and eatbonic anhydrides, isotherms 
of a mixture of, 753. 

Sulphurylamide, imido-, 211. 

Sumach, Caucasian, wild, tannic acid, in, 
541, 

Sunflower oil, 956. 

Superphosphate, comparifion of basic 
slag with, 746. 

--concentrated, analysis of, 1246, 

Superphosphates, action of, on nitrates, 
72. 

Suprarenal capsules, chemical examina¬ 
tion of, 290, 

Sussexite ftom New Jersey, 356, 

Sweet grass, floating, analyses of, 1078- 
1082. 

Sylvanecarhoxyacetic acid, identity of, 
with methronie acid, 126. 

Sylvestiene and its derivatives, rotatory 
power of, 1072. 

Syivestrenenitroibenzylamine, 1071. 

Syringenin, 159. 

Syringic acid, 159. 

Syrmgm, 159. 

Syringinaldehyde, 159. 


T. 

Tasenite, 766. 

Tanghinin from TungMnia veneniferay 
900. 

Tannic acid in Caucasian wild sumach, 
541. 

- tests for, 447. 

Tannin as a reserve material in evergreen* 
leaves, 540. 

-physiology of, 917, 

-r51e of in leaves, 917. 

-tea-, estimation of, 1092. 

Tanning liquors, estimation of the acids 
in, 195. 

Tannin-red, 285. 

Tartar emetic, estimation of antimony 
in, 445. 

- - specific rotatory power and 

refractive power of, 453. 

Tartaric acid, action of heat on, in 
aqueous solution, 36, 

— --and citric acid, estimation of, 

when mixed, 447. 

-change in the rotatory power 

of, in mixed solutions, 378. 

---combination of normal mag¬ 
nesium and lithium molybdates with, 
859. 

Q-oldenherg’s method of esti¬ 
mating, 657. 

— -rate of oxidation of, 239. 

— -reduction of, 693. 

-- acids, isomeric, melting points of, 

959. 

Tartrate solutions, polarisation of, 380/ 
Taste, a plant which destroys the sense 
of, for sweets and bitters, 182. • 
Tautomeric com|>ounds, 609. 

Tea, alkaloid from, 416. 

Tea-tannin, estimation of, 1092, 
Tectoquinone and its derivatives, Prog., 
1888,116. 

Tellurium, atomic weight of, Trans., 382, 

^-compound nature of, Trans., 407, 

411. 

—« specific heat of, 203. 

- tetrabromide, preparation of, 

Trans., 396. 

Temperature, influence of, on the direc¬ 
tion of chemical reactions, 835. 

— of transformatidn in double decom¬ 
position, 930. 

Terebenthene, dextrorotatory, 157. 

-French essence of, action of heal? 

and acetic acid on, 895. 

-IsBvorotatory, derivatives of, 158. 

-nitro-, 157. 

Terebic acid, heat of combustion of, 460. 
Terephthalaldehyde, preparation of, 505. 
Terephthalamide, paradicbloro-, 1179, 
Terephthalie acid, chloro-, 496. 
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I'erephtbalic acid, oHorobromo^ and 
chLarobromonifero-, 966. 

-acid, preparation of, 601. 

— -reduction-prodncts of, 1176. 

— -tbermochemistry of, 1096- 

— ebloride, paradicbloro-, 1179. 
Terpene, specific rotatory and refractive 

, powers of, 458, 

ODevpene-derivatives, rotatory power of, 
1071. 

Terpene-group, isomerism in the, 1069. 
Terpenes and ethereal oils, 1078. 
Terpilene from French essence of tere- 
. benthene, 897. 

-transformation of, into menthene, 

276, 

-- heat of combustion of, 328. 

Terpin, heat of combustion of, 328. 

--— hydrate, 1202. 

-heat of combustion of, 328- 

Tetrabenzoylerythrol, 1152. 
T6trabenzoyUev:ulose, 1163. 
Tetrabenzylmetaphenylenediainine, 
Tbans., 602. 

Xeti’abenzylparapbenylenediamine^ 
Tbaks., 600. 

Tetracetylquinic acid, 991. 

Tetrahydro-1 ; 4'-amidonaphtbazo-j3- 
naphthylamine, 783. 
Tetrahydroamidonaphthol, 7^. 
Tetrahydroainidonaphthylhydrazine, 
784 

Tetrahydrobromotoluquinoline, 1214. 
Tetrahydrooarbazoleearboxyhc acid, 
1181. 

Tetrahydro-jS-diethyhaaphthylamines, 
isomeric, lOOO, 

Tetrahydrodjhydroxyterepbthalic acid, 
872. 

Tetrahydroharmine, 730. 
Tetrahydrohydroxyterephthalic acid, 
^ 1180. 

Tetrahydro-^-naphthabenzylamme 
,tetrahydro-j8-naphthabenzyldithiocar- 
bamate, 119$. 

'I’etraliydronapbthalene,717. 
l^etrahydronaphthalenesulphonic acid, 
hTdrolyais of, 1201. 
‘XptraViydronapbthamide, a-, 716. 
Tetrahydronapbthoic acid, n-, 716. 
Tetrahydronaphtho^i^ei 716. 
I’etrahydronaphthothiamide,716. 
Tetrahydronapbthvlamine,^6, 782, 
784. 

Te I rahydronaphthylamme-compounds, 
physiological properties of, 737. 

Tet rahydronapbthy]azo*a«naphtbyl- 
amine, 7l5. 

Tetrahydronaphthylazoresoreinol, 

. ^ 716. 

OCetrahydronaphtbylenediamine, ,1:2 
(aUcytdic), 893. 


Tetrahydronapbtbylenediamine, 1:3 
(aromatic), 893. 

-1: 4 (aromatic), 893. 

-1; 4'-, 782. 

-^ tetrahydroamidonaphthylthiooarb- 

amate, 1:4'-, 783. 

Tetrahydronaphtbylhydrazme hydro¬ 
chloride, a-, 717. 

Tetrahydronaphthylthiocarbamide, di- 
amido-, 783. 

Tetrahydroparoxazine, 1218. 
Tetrahydrophenylm ethyl methyl car- 
binol, ortho-, Peoc., 144. 

Tetrahydro - a - phenyl-a-naphthaquino- 
line, 412. 

Tetrahydrophthalic acids, 1176,1178. 
Tetrahydroquinoline, oxidation of, 905. 
Tetrahydroxybenzene, amido-, hydro¬ 
chloride, 969. 

-liSwy’s, real nature of, 878. 

Tetrahydroxyditolyl, 997. 
Tetrahydroxytoluene, paranitro-, 970. 
Tetramethoxyditolyl, 997. ' , 

Tetramethylaldine, 613.. 
Tetramethylammoniuin hydroxide, heat 
of neutralisationof, ^11- ' 
Tetramethylbenzene, consecutive,, s^- 
thesis of, 39. ' ^ 

Tetramethylhrazilm and its derivatives, 
-55,56t' ' ; " ' ■ 

Tet^methy^i4tnidqw^hj|:|oli feiva- 
' tives of, 1189* ' 

Tetrametbyldiamidobenzophenone, ac¬ 
tion of nitrous acid on, 511. 

-- derivatives and reactions of, 1188. 

--nitroso-, salts of, 511. 

Tetramethyldiamidodinaphthylphenyl- 
naethane, 151. 

Tefcrametbyldiamidophenyhnethane, 

130,146. 

Tetrametbyldiamidodiphenylmetbane, 
nitro-derivatives of, 146. 
Tetramethyldiamidotriphenylinethane, 
preparation of, 510. 
Tetramethyldipicolyl mettiodide, 161. 
Tetramethyldhiuinoxaline, 604, 
l^etramethylene bromide, 950. 

-— hexabromo-, 1128, ,. 
Xet-ramethylenediandne and putresine, 
identity of, 33. 

— conversion of pyrroline into, 1208* 

-in cystinuria, 1024 

Tetramethylg^lycolurile, 126. 
Tetrameihyiindamine sulphide, 777- , 

-thiosulphonate, 777. ^ 

Tetramethylindole, 1209. / 

Tetramethylmandelic acid, [2:3:4:5|, 
50. ^ 

Tetramethyinaphthylpararosaniimfi; 

1190. ; 

3’etramethylparaph^ylenediain$hei:hio- 

sulphonic a^ 777. ,, ;; 
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Tetramethylphenylaeetic aeid» [2;3:4:5], 
50. 

Tetramethylplieiiylglyoxylic acid, 
[2:3:4:51 50. 

Teiojamefcliylphenylmetliyl-a-iiaplitliyl- 
amine and its derivatiyes, 1191. 
TetramethylpMoroglucinol, bi-secon¬ 
dary, 49^- 

’TetrametliylpyTroylpyTroliiie, 409. 
Tefcpamethylpyrroylpyrrolinecarboxylie 
acid, 408. 

Tetrametbylsnccinic acid, 1145. 
Tetramethyitriamidobenzopbenone, 

1189. 

Tetramethyltriainidotriplienylmetliane, 
derivatiyes of, 1189. 
Tetranaphtbyiamine, tbio-, 61. 
Tetrapbenylcrofcolactone, Pboo., 137. 
Tetrapbenyldiquinoxaline, 605. 
Tetrapbenylpyrroline, 162. 

-tetranitro-, 623. 

Tetarapbenylsnccinic acid, 999. 
Tetrapbeiiylsnecinonitrile, 883. 
Tetrapymdinerbodium hydroebloride, 
dicblopo-, 352. 

Tetratbionates, action of alkalis on, 823. 
Tetrazodipbenyl, 262. 

Tetrazole series, amidoximes and 
azoximes of, 977. 

Tetrene, derivatives of, 249. 
Tetpetbylammoninm cbloride, magnetic 
rotatory power of, Tbans., 715. 
Tetretbylbenzene [1: 2 : 3 : 4j, 41. 

— symmetrical, and its derivatives, 
40. 

Tetretbylbenzenesnlpbonic acid, salts 
of, 40, 

Tetrethylindamine tbiosulpbonate, 778. 
Tetretbylpbloroglucinol, 247. 
Tetrefcbylpbospboninm dibromiodide, 
Tbaks., 128. 

-dicbloriodide, Teai^s., 130- 

-bepfcabromide, TEA5fs., 131. 

-salts, PButNS., 135. 

-action of cblorine and bro¬ 
mine on, Tbans., 126. 

. STilpliate, compounds of, witb cblo- 

rme and bromine, Trans., 132, 133. 

-- tetracbloriodide, Tbaks., 130. 

-tribromide, Tbans., 131. 

—^ trichloride, Tbans., 132. 

Tetrolic acid, reduction of, 878. 
Tetronal, 1233. 

Tballin sulphate, influence of, on diges¬ 
tion, 534. 

Thallium antimonate, 1124, 

— effect of, on the freezing point of 
sodium, Tbans,, 671. 

--estimation of,. 927. 

--molecular wei^t of, Tbans., 531, 

533. 

•-vapour-density of, 674. 

VOL. IiVI. 


TlmlHum volntnetric estimation of, 1246. 
Thermochemistry of acids of the oxalic 
series and of fumaric and maleic 
acids, 1097. 

Thermochemistry of oyano- and nitro- 
camphora, 1098. 

-of phenylenediamines, 1099. 

-of the thionie acids, 667. 

-principles of, Teans., 14, 

Thermoelectric properties of com- 
poimds, effect of occluded gases on, 92. 
Thermometers, mercurial, made of Jena 
glass, rise in the zero point in, 1041. 

-of short range, estimation of the 

value of a degree of, 203. 

Thialdine, action of orthotolylthiocarb- 
imide and of phenylthiocarbimide on, 
Tbans., 626, 627. 

Thiazole, 724. 

Thiazoles, amido- and their isomerides, 
414. 

-from amidothiazoles, 724. 

— from thiamides, 723. 

-reduction of oxythiazoles to, 413. 

Thiazylaniline, 415. 

Thioantimonites, free, from Colorado, 
218. 

Thiocarbamides, action of hydroxyl- 
amine on, 1165. 

Thiocdrrhimides, Teans., 618. 
Thioearhimidoacetic acid, 969. 
Thiocyanates, spectro-colorimetric esti¬ 
mation of, 1247- 

Thionaphthols, a- and 0-, and their 
deriyatives, Hs. 

Thionie acids, action of alkalis on, 823. 

---thermochemistry of, 667. 

Thionyl thiocyanate, Teans., 48. 
Thionylethylphenylhydrazone, 1163. 
Thionylphenylhydrazone, 1163. 
Thioparatoluidine, 602. 

Thiophen and its homologues, effect of, 
on the oolonr of the derivatives of 
benzene and its homologues, 595. 

-constitution of, 198. 

-molecular refraction of, 3 98, 

—^ physical properties of, 387. 
Thiophenuric acid, o-, 239. 
Thiophosphoryl fluoride, Tbans., 306. 

-- action of air and of oxygen 

on, Teans., 312, 313. 

- action of alkalis on, TeakSj^ 

318. 

- - action of ammonia on, 

Teans., 318. 

-^— action of water on, Teans., 317. 

-liquefaction of, Teans., 322. 

— -properties of, Teaijs., 311. 

-spectrum of, Teans., 322. 

vapour-density of, Trans., 

308. 

Thiophthalide, 140, 

4 y 
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Tlaiostanmc acid, 1053. 

Thiosuccinic anhydride, 960. 
Thiosulphates, 942. 

-action of acids on, 824, 943,1107. 

•— action of metallic salts on, 1107. 
Thorium metaphosphate, 757. 
Thrombosis and blood tablets, 427. 
Thymol, action cf ibdineon, in alkaline 
solutions, 1151. 

1-diiodo- or iodoxyiodo-, 1151. . 

-iodo-, 697. 

--iodoamido-, 99$. 

-new test for, 657. 

Thymolparasulphonio acid, orthiodo-, 
993. 

Thytnoqninone, iodo-, 1185. 

Tiglic acid, constitution of, 687. 

-1-dibromide, 587. 

-oxidation of 374. 

- aldehyde, action of sulphurous 

anhydride on, 487. 

Tiles, oriental enamel on, 1112. 

Tin and antimony, separation of, 77. 

--atomic weight of, 19. 

-- in sugar, 1036. 

--lowering of the freezing point of, 

by the addition of other metals, 
Tbins., 667. 

—- miorochemioal reactions of, 78, 

-molecular weight of, Tbaks.. 531, 

633. 

-oxidation of, 351. 

oxide, new, 1051. 

—^ precipitated, 107. , 

--salts, action of sodium thiosulphate 

on, 1109. 

-^yolumetrio estimation of lead in 

the presence of, 549. 

Tin-cadmium alloys, TsAm, 679. 
Tin-lead alloys, Tbans., 677. 

--— estimation of lead in, 

309. 

--- gp, gr. g,xxd composition 

of, 1051. 

Tin-zinc alloys, Tbans., 679. 

Titanic acid, action of sodium on, 1122. 

-- —^ hydrochloride, 947* 

-anhydride, fourth form of, $54. 

-iron, action of sodium on, 1123. 

-—-action df sulphuric acid on, 

947. * 

—— -composition of, 948, 

Titanium, 1122. 

—- compounds, 947. 

—:— estimation of, in iron ores, 189.' 

—^ estimation of, in natural silicates, 
' 443. 

--ethyl, attempts to prepare, 591. 

,—— dnorides, doable, 107. 

-peroxide, 572. 

, — sesquioxide, 1122. 

— trichloride, reduction of, ll28* 


Tobacco leaves, slow combustion of, 369. 
—— screenings, analysis of, 543, 
Tobaccoes, Japanese, 69. 

Tolane dichlorides, «- and 6-, 262. 
TolazmedicarboxyHc acid, diamido-,1154. 
Tolidine, meta-, preparation of, 701. 

Tolil, para-, 5lk 

Tolilbenzil, ortho- and para-, 147. 
Tolilbenzoin, ortho-, 147. 

Toluene, dispersive powei* of, 805, 

-halogen-derivatives of, 985. 

--metanitro-, preparation of, 696. 

-—-- reduction-products of, 701. 

-paranitro-, estimation of, 84. 

-pentamido, 390. 

-trinitrodiamido, 390. 

-trinitrodibromo-, 390. 

Toluenes, chlorobromo-, 896. 

Toluie acid, jS-amidopara-, 394. 

-—- bromonitro-, 4951 

-cliloronitro-, 496. 

-; metamido-, 495. 

--ft-nitropara, 395. 

-j-^-nitropara-, ,394. 

--orihamidometamtropara-, 

495. ; . 

-- orthobromometamidopa>n9.'% . 

496. ' ' , . 

-—~ orthobromopara-, 496. ; 

-- paradibromopata, 496., '- * 

— acids, bromo-,, 987. , , ' 

——' chloroWmo-, and ehloro- 

bromonitro-, 966. 

- -p— chloropara-, 988. 

-— therpmochemistry of, 1096. 

-nitrile, ortho-, heats of combustion 

and formation of, 812. 

Toluidine, action of sulphur on, 602. 

- diazotised para-, action of, on 

methylparabromanlline, Tbai^s., 433. 

--action of, on methyl- 

paraohloraniline, Tbaists., 436. 

-last runnings obtained in the puri¬ 
fication of, 600. 

-nitrometa-,495. 

—— para-, action of sulphur on, Tba^s., 
,228. 

Tolunitranilic acid, 969. 

Toluplfn, pam-, 513. 

Tpluoylorthobenzoic aCid, para-, 242. 
Toluquinol dmmido-, 970. 

-nitramido-, 970. 

—^ nitro-derivatives of,,969., ' 
Toluquinoline, parabromort-ho-, and.its 
derivatives, 12X4 
Toiuqumone, metabromo-!, 128. 
Toluqninoxaline, metar, derivatives of, 
1065. 

Tolurio acids, ortho-, para-, and 
708, - 

Toluylsldehydephenylhydifazone,' naelaH 
251. ' . 1; — 
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Toluylcyatiatwide, ortho-, 1165. 

Toluylene diazosulphide, ^72. 
Toluylhydroxythiocarhamide, ortho- 
1165. 

Tolyl benzyl hefcone, para-, 883. 
Tolylacetie acid, para-, 883. 
{Eolylbenzoylthiocarbamide, ortho-, 
Tbajits., 622. 

Tolyleumenylcarbamide, 774* 
Tolylhydrazine, meta-, 702. 

-para-, action of chloroform and 

alcoholic potash on, Tkans., 247. 
Tolyl-,fi-imidobutyrie acid, ortho-, 1171- 
Tolylosazoneglyoialcarboxylic acid, 
para-, 238. 

Tolylphenylacetonitrile, para-, 597. 
Tolylphenylketoxime and its intramole¬ 
cular change, 1067. 

Tolylpyrazole, ortho-, 1217. 

-para-, 1216- 

Toiylpyrazoline, 1216. 

—— para-, 1217, 

Tolylthiocarbimide, ortho-, action of, 
on thialdine, Tbans., 626- 
Tourmaline, composition of, 472. 

--formula of, 765. 

- frona Schuttenhofen, constitution 

and colour of, 764. 

Tourmalinie-pegmatite from E.i5an, 357. 
Toxicological investigations, destruction 
of organic matter in, 653. 

Ti*ees, forest, absence of nitiates in, 641. 
—— reserve materials of, 74(0. 

Trehalose from fungi, 740, 
Triacetyldiamidobydroxynaphthyl- 
phenyl, Tracts., 124. 

Triacetylquinide, 991. 

Triammonium fluoroxymolybdate, 106. 
Triazimidoaeetamide, 370. 
Triazoacetamide, 370. 

Triazoacetic acid, 369. 

-constitution of, 587. 

Triazobenzenedisulphonic acid, 399. 
Triazobenzenesulphonic acid, meta-, 
$97. ^ 

Triazo-derivatives, 369. 
Triazodibromobenzeneaulphonic acid, 
399, 

Triazole-series, amidoximes andazoximes 
of, 977. 

Triazorthotoiuenesulphonic arid, para- 
and ortho-, 398. 

Tribenzamidophloroglucinol, synthesis 
of, 249. 

Tribenzoylglycerol, 1152. 
Tribenzoylpyrogallol, 1152. 
Triben^lenebenzene, ortho-, 1172. 
Tribenzylhydroxylamine, 703. 
TrihenzylphospMne, oxide, action of 
, chlorine on, Traits., 227. 

'--— action of nitric acid on, 

Tsajsts., 225. 
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! Tribbnzylphosphine oxide, action of sul¬ 
phuric acid on, Teans., 226. 

-some compounds of, Teans., 

223. 

-trinitro-, Traks,, 225. 

Tributylene dichloride, dichioro-, 843. 
Triearballylamide, 239. 
TriearhaUylamidimide, 239. 
Tricarballylanilic acid, 238. 

Tricarballylic acid, 238. 

-heat of combustion of, 668. 

Tricarballylpawditoluidie acid, 238. 
Tricarballylparaditoiuyi, 238. 
Tri^Lrbaliylparatoluidic acid, 238. 
Tricarballylparatoluidide, 238. 
Tricyanides, 696. 

—— normal, the discovery of, 951. 
Tridecyllutidine, 1017. 
Tridecyllutidinedicarboxylic acid hydro¬ 
chloride, 1017. 

Triethylamine arsenious bromide, 2LI. 

--hydrochloride, magnetic rotatory 

power of, Teans., 715. 

- - magnetic rotatory power of, 

Teaks., 692, 729. 

-properties of, 688. 

Triethylhexadecylammonium iodide, 

689. 

Triethylhydroxylamine, 112. 
Triethylmetadiazine, amido-, 684. 
Triethyiphosphine, arsenious bromide, 
211 . 

Triethyisulphine iodide, conversion of, 
into irimethylsulphine iodide, 1135. 

-- salts, preparation of, Teaks., 136* 

Trihydromethylenefurfuran, 845, 
Trihydroxygiutaric acid, 33. 
Trihydroxyisobutyric acid, 478. 
Txihydroxy-^-naphthylamine, 1197. 
Trihydroxy stearic acids, 1147. 
Triketohexylene, hexachloro-, 967. 
Trimesie acid, thermochemislary of, 1096. 
Trimethintriazimide, 370. 
Trimethoxyhenzene, and its trinitro- 
derivatives, 390. 

Tiimethoxyphenylpropionic acid, 256* 
Trimethyl carbinol, bromo-, 951, 
Trhnethylamine arsenious bromide, 
211 . 

-heat of neutralisation of, 811. 

-- properties of, 688, 

Trimethylbrazilin, 56. 
Trimetbylcolchicinic aci(^28$. 
Trimethylcolchidimethinic acid, 283. 
Trimethylene cyanide, boiling points of, 

690. 

—— -magnetic rotatory power of. 

Teaks., 702. 

--liquefaction of, 1126. 

Trimethylenediamine, deriratiTes of, 
486. 

Trimethylenedinitramine, 492. 
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Triixietliyleneorfcliotolyldiamine, 1217. 
Triraethyleneparatolyldiamine, 1216. 
Trimetliylenephenyldiamine, 1215» 
Triraetliylenetrinitrogamiiie, 83. 
Trimetliyletliyleneglycol from methyl 
isopropenyl oarbinol, 115. 
Trimethylhexadeeylbenzene, 130, 
Tnmethylhydrastylammomum iodide, 
1221. 

Trimethylhydroxypyrimidine, 1006. 
Trimetbylindoies, [8:2^: SQ and 
[1:2^:30,259. 
Trimethylphenylmefchane, 127. 

-browhnation of, 240. 

Trimethylpldoroglucinol, 497. 
Trimethylpyrroline, 728. 
Trimethylsulphine iodide, 1135. 

TrioleYn, distillation of, under pressure, 
586. 

Trional, 1283. 

Triphenylbisniutbine, 1061. 

-dibromide and dichloride, 1061. 

Triphenylbutyrolactone, Bboo., 138. 
Triphenylorotolaetone, jPnoo., 137. 
Triphenyl-y-hydroxybutyricaoid, Pboo., 
138. 

Xriphenylmetadiazine, amido-, 684. 
Ti^phenylmethane, action of potassium 
on,'882. 

Triphenyloaotriazone, 51. 
Triphenylpyrazola, Peoo., 141. 
Triphenylpywoline, 149. 

Tripropylamine, magnetic rotatory 
power of, TBA3srs,, 694, 730. 
Triquinaldyl carbinolj 504. 

Trithionates, action of alkalis on, 823. 
TritolylbismutMne, para-, and its deri- 
TatiTes, 1061. 

Trixvlylbismuthine and its deriTatives, 
1062. 

Trnxene, 699. 

Truxenequihone, 699. 

Truxillic acid, 1195. 

-acids, constitutions of, 1196. 

—-- isomeric, 1194. 

^ gjlits and deriTatives of, 

1196. 

anhydrides, intramolecular changes 
in, 1195. 

Truxillopiperidic acids, 1213. 
TruxUlopiperidides, 1213.. 

Truxone, 699, 

Tubes, graduation of, for gasometric 
purposes, 301. 

Tungsten, estimation of, in its alloys, 
798. 

-hexadhloride, action of ammonia 

on. Teaks., 44. 

- oxychlorides, action of ammonia 

on. Teaks., 43. 

Tungstic anhydride, action of ammonia 
on, Teaks., 42. 


Tungstic anhydride, action of ammonium 
chloride on. Teaks., 43. 

Turpentine, oil of, spontaneous oxidation 
of, 615. 

-Russian, specific rotatory and re¬ 
fractive powers of, 453. 

Tyrosine in dahlia bulbs, 433. 


tJ. 

Ultramarine, green, 758. 

Dmbers, 678, 

Dndeoylenic acid, oxidation of, 375. 
Unsaturated compoxmds, oxidation of, 
231. 

the part played by water in 
the oxidation of, 232. 

Dramidobenzoyl, 609. 

Uranite irom Miidagascar, 22. 

Dranium phosphate, 757. 

-salts, physiological action of, 537. 

Urea, amount of, in blood and muscle, 
914. 

~ the Knop-Hufner method of esti¬ 
mating, 1039. 

-— See also carbamide, 

Droldes and their nitro-derivativ^, 125^ 
Dretnes, 125. . 

Dribilinuria, 637. ^ ^ , 

Uric ^d, estimation Of,; in human 
urine, 1040. . 

—^-- estimation of, in urine, 1250. 

—volumetric estimation of, 449. 
Urine, biliary acids in, during jaundice, 
637, 

-detection of sugar in, 85, 562. 

*-detection of urobilin in, 324, 

-diabetic, glycogen in, 65, 293. 

——- estimation of albumin in, 88, 452. 

-estimation of the total nitrogen in, 

649. 

-estimation of urio acid in, 1250. 

—— evolution of hydrogen sulphide in 
the, 432. 

—- febrile, aromatic substances in, 65. 
— formation of volatile fatty acids in 
the ammoniacal fermentation of, 431. 

-- human, estimation of urie acid in, 

1040. 

■-rennet in, 535. 

-in melanuria, 637. 

—— nitrogenous constituents of, 535. 

-normal and pathological, pepsin in, 

430. 

- - p]*esenee of m*bohydrates 

[dextrose and animal gum] in, 293. 

-pigments of, 531. 

-reducing substances in, 535. 

—— relation between the total sulphuri if 
acid of the, and that as ethei^l sul¬ 
phates in rest and work, 430. 
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Urobilin, detection of, in urine, 324. 
Uvitic acid, thermochemistry of, 1096* 


V. 

Taleric acid, 7-amido-, 961. 

--anhydride, y-amido-, 961. 

Valeroximidolaetone, 7-, 1061. 
Yanadates, 351. 

Yanadioite from Leadhills, TeanS., 94. 
Yanadium, fluorine-compounds of, 107, 
1123. 

- oxyfluorides, compounds of, mth 

metallic fluorides, 108. 

--new fluorine compounds of, 214. 

Yanadotungstic acid, 762. 

Yanadyl difluoride, 1123. 
Yapour-densities of elements and com¬ 
pounds at a white heat, 673. 
Yapour-density determinations, 460. 

— -estimation of, underdiminished 

pressure, 331. 

---- method of determining, ap¬ 
plicable at ail temperatures and pres¬ 
sures, Peoc., 1888,110. 

•-of aluminium methide, 695. 

- —. of ethyl isocyanurafce at dif¬ 
ferent temperatures, 1128. 

--of hydrogen fluoride, TbAits.; 

163. 

Yapoxtr-pressures of a mixture of propyl 
alcohol and water, Pboo., 1888,101. 

— -- of aqueous solutions, 6^. 

--- of chemically combined and 

adsorbed water, statical and dynamical 
methods of measuring, 1045. 

— ~ of quinoline, T3BA3irs., 483. 

-- of similar compounds of ele¬ 
ments, Trans., 486. 

Yapours, determination of the vapouiv 
density by means of the Telocity of 
sound in, 460. 

Yapour-tensions, method of determining, 
at low temperatures, 6. 

— -of alcoholic solutions, 7* 

———, Qf methyl alcohol, 

— — of solutions of pot^umiiydr- 
oxide, 205, 

Tetdies, fat jBxun, 295. 

'Ficta saiiva, presence of betaSne and 
choline in the seeds of, 1029. 
Victoria-blue, 1190, 

Yine, occurrence of boric acid in, 295, 
Yinylbenzoylcarboxylic acid, orthodi- 
chloro-; 270. 

Yiuyidichlorobenzylcarboxylie acid, or- 
tnodichloro- and trichloro-, 270. 
Voltaic balance, detection of the com¬ 
bining proportions of compounds by 
the, 665. 

-cells, two fluid, 89. 


Voltaic couple, changeof potential in,200. 

- — effect of chlorine on the 

E.K.F. of, 90. 

-electricity, development of, by at¬ 
mospheric oxidation, 90. 

-energy of electrolytes, 665. 

Volume, molecular, and refraction, new 
theory of, 326. 

Volumes, molecular, new formula for 
calculating the, at the boiling point, 
100 . 

-of aromatic compounds, 1047, 

- - of benzene, naphthalene, 

anthracene, &e., 336. 

—-of liquids, 566. 

—— specific, of benzene and its halogen- 
derivatives, Trans., 488. 

-of bomeol and camphor, 785. 

-of similar compounds of ele¬ 
ments, Trans., 486. 

Volumetric apparatus, 1086. 


Watches, non-magnetisable ailoys 
palladium for, 573. 

Water, absorptive power of, for atmo¬ 
spheric gases, 936. 

alleged formation of nitric and 
nitrous acid in the evaporation of, 
183. 

-analysis, loss on ignition in, 551. ' 

—^ blach, of some equatoiial rivers, 
226. 

-chemically combined and adsorbed, 

statical and dynamical methods of 
measuring the vapour-pressures of, 
1045. 

— composing the Clyde sea area, 
chemical composition of, 359. 

-distilled, electrolysis of, 1094. 

--estimation of dissolved 0 :sygen in, 

79, Trans., 552. 

— ' estimation of, in silicates, 646. 

■ > estimatiou of the total oiganio 
nitrogen in, by the Kieldahl process, 
796,1035. 

— expansion of, Peoo., 89. 

—— from Ronoegno, 28. 

--influence of the consumption of, on 

the alimentation of animals, 287. 

-mineral, of the Admirals-garfcenbad, 

Berlin, 27. 

-- of the Otrill spring, Suhl, 

Thuringia, 1054, 

of the Nile, fertilising properties 
of, 646. 

--potable, presence of ammonia and 

nitrous acid in, 1234. 

--rain-, analysis of, Trans., 643. 

4 y 2 
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Watei*, rain-, at Botlaamstecl, amount 
o£ nitric acid in, Tbans., 637. 

-i-— composition of, 299. 

—*-o£ tropical districts, nitrates 

in the, 923. 

-salt in, 299. 

—• rapid method o£ analysing, prior to 
its softening for technical purposes, 
1085. 

sea, estimation of bromine in, 74. 

-. —N- solubility of minerals in, 682. 

--solubility of various forms of 

calcium carbonate in, 844. 

— —:— specific heat of, of different 
densities, 666. 

—— solubility of oxygen in, 936. 

— volumetric estimation of gases dis¬ 
solved in, 1084. 

Water-baths, draught arrangement for, 

437. 

Waters, natural, direct estimation of 
oxygen and nitrogen in, '651. 

-estimation of nitrates in, 312, 

438. 

——' —^ estimation of‘organic nitrogen 
in, by the Kjeldahl method, 796,1035, 

-—^ of some American alkali lakes, 29. 

-- of the Yellowstone Ifational Park, 

682. 

Wax, analysis, of, 822.' 

Wheat, East Indian, composition of, 184, 
——< experiments on, at.wignon in 1888, ’ 
541. 

gluten in, 296, 740,919- 
—manuring of, with phosphates, 1242. 
Wheat-grain, presence of gluten in, 296, 
Wheats, spring, grown in 1887, compo¬ 
sition of, 183. 

White lead, composition of, 21* 

White precipitate, 347. 

— solubility of, m solution of 
ammonia containing ammonium car¬ 
bonate, 755. 

Wine analyses, mode of stating the re- 

— suits of, 799, 

—~ detection of foreign colouring 
matter in, 1091. 

-estimation of glycerol in, 446. 

—■ indireofe estimation of the extrac¬ 
tive matters of, 1091. 

-—- occurrence of boric acid in, 295, 

, —^— tests for archil, cochineal, aaud 
magenta in,, 655. 

^ testing the oolomdng matter of, 
656. 

Wine-must, ahaenee of nitric acid in, 
641. 

Wines, infiuence exerted by saHoylio 
acid on the proportions of glycerol 
and alcohol formed in, 483. 

1.-i sweet, estimation of phosphmno 

acid in, 547. 


Wood of the beech, 1084, 

Wood-fescue, analyses of, 1078—^1082. 

Wood-gmn, 847. 

Wood-spirit, estimation of methyl 
alcohol in, 84. 

Work, change of substance in ths horse 
during, 911. 

■-muscular, effect of, on the glycogen 

of the muscles, 428. 


X. 

Xanthine, amount of, in various organa 
and in yeast, 791. 

-formation of in yeast, 1028. 

Xanthophyllidrin, 900. 

Xenotime, 355. 

—— analyses of, 217. 

Xenylenepyrazine, Teak'S., 98, 

Xylene, behaviour of, in the animal 
system, 70S. ’ ^ 

—- dibromometa-, and its derivatives, 
39. 

nitre-, oxidation of, 394. 

-orthodiamidometa-, 39. 

-—-paramido-,.thio-base from, 603. 
Xylenes, chlorobromopara-^ and their 
derivatwes, 965. 

Xylenesulphonie acid,bromo-, 6ll. 
XyleBol, consecutive meta-, 41. 

Xylenols, dinitrortho-, 129. 

Xylidine carbamate, 241. 

--► cyanate, 241. 

—* cyanurate, 241. 

-diamido-, 604. 

-1 s 2 i 3 : meta-, and its identity 

, with Wroblewski’s ortho^xylidine, 
131. 

-nitro-,604- 

-nitroacetylpara-, 604. 

-para-, preparation and' properties 

of, 603. . 

Xylidines, para- and meta-, the sul- 
phonic acids of, 611. 
Xylidinesulphonio acid, para-, 611. 
Xyiohenzaldehyde, meta-, 131. 
Xylohenzyl alcohol, meta-, 131. 
Xylobenzylamine, meta-, 131. 
Xyloquinohnesulj^onio adds, 

164. 

Xylose, 647* 

-formation of, from malt r^idues,, 

480, ^ 

-molecular weight of, 367. 

Xylyi earhinol, meta-, 131. 

——- phenyl ketone, para-, 883. 
XyJylamidomethane, metsa-, 131^ ^1. 
Xylylbenzaanidomethane, nida->^f, ^ 
Xylyloarbamhje, 24l. 

Xylylene distasosnlp^fe 77^, ,,, 
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T- 

Teast, anaerobic, disengagement of car¬ 
bonic anhydride by, 539. 

-beer-, 181, 

-formation of sugar and other sub¬ 
stances in, 1027. 

Yeast-poisons, 181. 

Yttria, spectra of, 456. 

Yttrium group, spectra of, Tbaus., 269. 

-potassium phosphates, 18, 

-pyrophosphate, 757. 

-sodium phosphates, 18. 


Zt 

Zinc ammonium carbonate, basic, 1049. 

-atomic weight of, Tbauts., 443. 

-blende, modifications of, 836. 

-chromite, 1111. 

—— effect of, on the freezing point of 
sodium, Tbajsts., 674. 

-electrolytic separation of cadmium 

from, 1033. 


Zinc, estimation of, in presence of man¬ 
ganese, 549. 

- mineral from a blast furnace, 

Peoc., 67. 

-molecular weight of, Tea>’S., 531, 

533. 

-molybdato, 760. 

-oside, dissociation of, in the yapoiir 

of zinc, 755. 

- - volumetric estimation of, 

309. 

-separation of, from cobalt, 653. 

-separation of, from nickel, 652. 

--sodium oxides, 6/4. 

-sulphate, action of hydrogen sul¬ 
phide on, 346. 

-- sulphide, dissociation of, by means 

of metallic zinc, 946. 

-hexagonal, 20. 

Zinc-lead alloys, Teans., 678. 

Zinc-tin alloys, Tbans., 679. 

Zircon, artificial production of, 355. 

-- in a rock from Colorado, 1054. - 

Zirconium and aluminium, separation 
of, 550. 



ERRATA. 

VoL, XLVIII (1885.) , 

Pa^e Line 

556 6 from top, et $eq, ] 

810 26 „ „ „ [-/or **pyrazene” read “pyrazole.” 

1247 15 „ bottom, „ J 


, , VoL, L. . (1886.) 

1103 col. ii, line 17 from bottom,/or “1040” reaf? “1014.” 


VoL. LII. (1887.) 

436 20 from bottom,/br Ann. GJdm. FhifsJ* read Ann. 'PhyB. OhemF 
465 14 „ top, „ “G-utneobt” read “ Glutknecbt.” 

465 21 „ bottom, „ “ benzoitoide ” „ “ benzoimmide.” 

603 10 „ top, „ “pbenylmethylpyrazine” ro(35fi“phenyImefchylpyrazole.” 

678 16 „ bottom, ,,, “ pbenylhydrazinobenzalacetone ” read “ phenylbydr- 

azinebenzal^etone.” 

1151 5 from top, col. ii, insert “ E. 0*., and H. E. Abmstbong<. 

Isomeric change in the naphthalene series, 
Ko. 2. jS-Ethoxynaphthalenesnlphonic acids, 
Proc„ 144.” 

1152 30 „ „ „ i, „ “ Aemstrois-gi-, H. E. Isomeric change in the 

naphthalene series, Ko. 1, ,Proc., 143.” , 

1152 33 „ „ „ i, „ “Abm:3Tboto, H. E.^ and S,, WinnuM^K. 

Isomeric change .in the 'naphthalene > series, 
No. 4. a‘-HaloidnaphthaIehesulphonie acids, 
Proc._, 145.” 

1152 37 „ „ „ i, „ “ A^lMSTEON^^, H. E., and W. P. WYKKn. 

Isomeric change in the naphthalan® series, 
No. 3. jS-Chloronaphthalenesulphonio acids, 
Pxoc., 145.” 

1152 40 ,, „ „ i, „ “-the sulphOnation of naphthalene, 

Proc.. 146.” 

„ „ „ „ „ i, „ “ AaiffSTEONG, H. B. See also AMrHT.BTT,” 

1187 10 „bottom,, ii, „ “Btokes, A. W, An apparatus for the com¬ 

parison of colour tints, Proo., 135.” 

VoL. LIT. (1888.) 

285 1 from top,/or 

"Ci„Hs<2>0-OOOH” tboA «C„,H,<J®^C-OH,-COOH.” 

960 2 „ » “The bases after sepa-reoH? “except that the amyl alcohol 

ration from the by- layer is acidified with hy¬ 
drochlorides are,” droohlorio acid, the li<iuid 

evaporated to a small bulk, 
and the hydrochlorides 
which separate, after wash¬ 
ing with ether, are con¬ 
verted into the free bases; 
these are then.” 

961 10 „ „ „ “to which idle amido- „ “to which the amido-group is 

group is united^* not united.” 

1088 top, for “ propiophene read “ propiophenone.” 

1354 19 from top, col. % for “ W. 0. Wybis-b,” read “ W. P. Wwbb ” i ' 
1398 34 „ „ „ i, imert “ W. P. See AffistSTEOtfa.” 



ERRATA. 


59 

59 

67 

135 

178 

226 

230 

249 

281 

823 


if, n 


331 

385 

366 

394 

411 

429 

443 


459 

490 

491 
566 
592 

626 

834 

868 


Yol. LYI (18890 

Line 

16 from top./or **MetliyldihTdropyrroline” read “MetliTldiliydroparvoIiiie.” 

20 „ “CirH,rN.HAuCl4” „ «0.oBri;lT,HAuUl4.” 

17 &15 from l^ttoin,/or tumesole ” read “ Hfcmns.” 

27 „ top, „ Jacobsek” reofi “P. Jacobso^t.” 

22 „ „ „ “KOBF3tAK]^” „ HOPMANU-.” 

top,yo?* “A. Mxnsrrz ” read “ A. Muntz.” 

„ ** platino- ” read ” piatini-.” 

5 &12 from bottom,/or **tetrole,” read “tefcrene.” ^ 

26 from top,/or “amorphous” read “anhydrous.” “ 

5 „ „ etseq. The process described bere was stated in Kremers 

original paper {Pharm. Post, 21, 534) to be quoted 
from a paper by W. R, Dunstan and T. W. Short 
{Pharm. J. Trans. [3], 13, 666). 

10 „ bottom,/or “C. Skali.” read “ O. Schall.” 

4 „ „ „ “ 30 per cent.” read “ 3 per cent.” 

15 „ „ „ “butyric” „ “butyl.” 

16 „ top, „ “permanganate” reoti? “ferricjanide.” 

18 „ „ „ “ Phenylquinie acid ” “ Pbenylquininic acid.” 

27 „ bottom, „ “24” „ “26.” 

bottom „ ‘ “05” „ “59” 

23 from top, after “ammonia” tWerif “reacidified with sulphuric acid, 

treated with 50 c.e. of a solu¬ 
tion of sulphurous anhy¬ 
dride, diluted to 900 c.c. 
with boiling water.” 

bottom,/or ‘‘formation” read “combustion.” 

„ et seq.for “ iepitic acid ” read “ ketipic acid.” 

top, et seq. „ “ kepitate ” „ “ ketipate.” 

„ for “ Tamman ” read “ Tammann.” 

„ et seq, for “ ^-ketonic etbers ” read “ ethereal salts of jS-ke- 

tonic acids.” 


5 

8 

13 

14 
8 
9 


888 21,29 

889 5, 6 
89015 


bottom}“^ninic arid” read “ quininic acid.” 

top,/or “ Chloride” read “ Chlorides.” 
from bottom, for “ nitropyrocatechol ” read “ nitrocateehoL” 


891 


18, 22, 
^ 29 


901 

911 

912 
923 
944 

- 990 

999 
1033 
1033 
1036 
^ 1091 
1152 


13 

6 

6 

28 

2 

12 

3 

12 

24 

6 

13 

7 


top 
bottom 


top 


bottom, 

toj», 

V 

bottom. 


“ alicyiic” 


“ aiicyclic.” 


■ “ conicelns ” „ “ conicetnes.” - 

“anti-albuminoid” „ ’ “ anti-albumid.” 

“just” „ “first” 

“ A. Mitntz ” read “ A. Muntz,” 

“ have ” read “ has.” 

“ .cja::cii*c-o—CO ” “ ch:ch*c*o—ch. ” 

I II I redd I IJ I . 

ch:ch-C'Kh*ch chich-c-uh-oo 

“S. Hookbb” read “ S. 0. Hoooe.” 

“P, Mooei” „ “T. Moo3aB.” 

“ E. P. Lhwbx ” read “ P. P. Dewey.” 

“ Losekann ” read “ Loseyann.” 

“ SobteonA ” read “ SosTEGNi.” 

“ Tetrabenzoyierythrite ” read “ Tetrabenzoylery- 
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